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Summary 

Background 

Delivering high quality health care requires an ongoing effort at all levels of the health system to adopt 

new knowledge in routine practice, to identify and resolve persistent quality problems, and to meet the 

evolving needs of populations. Continuous quality improvement (CQI) is among the most promising 

approaches for tackling these challenges in primary care. CQI brings teams of health professionals 

together to develop and test changes to the systems and processes used to deliver care. The result is 

expected to be substantial and sustained improvement in healthcare quality. Yet limited research on how 

(and indeed if) CQI works creates uncertainty over its true value and weakens our ability to predict the 

circumstance in which CQI will be effective. 

Aims 

The overarching aim of this thesis is to examine what we know about the effectiveness of CQI in primary 

care and develop a framework to strengthen future research. More specifically, the aims are to: (1) 

synthesise existing research on the effects, and factors that modify the effects, of CQI in primary care, (2) 

support the design of CQI research by developing a framework intended to help evaluators identify and 

measure factors salient to our understanding of CQI in primary care, and (3) guide selection of the best 

available instruments for measuring factors in the framework. 

Methods 

Three types of research synthesis methods were used in this thesis. Systematic review methods and meta‐

analysis of randomised trials were used to evaluate the effectiveness of CQI. Qualitative synthesis of 

prevailing concepts of CQI and factors thought to influence its effectiveness was used to develop a theory‐

based framework for evaluating CQI. Systematic review methods were used to identify and evaluate the 

measurement properties of quantitative self‐report instruments suitable for measuring factors in the 

developed framework. Framework‐based synthesis methods were used to categorise instrument content 

in a taxonomy designed to enable direct comparison of instruments and illustrate coverage of the 

framework. 

Results 

Based on existing evidence from randomised trials, the effects of CQI on health professional performance 

and patient outcomes in primary care are uncertain. Analysis of more than 170 papers contributed to 

development of the Informing Quality Improvement Research (InQuIRe) framework. InQuIRe covers four 

domains (CQI process, implementation approaches, enabling context, outcomes) and includes (1) a 
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taxonomy of factors thought relevant to understanding and predicting the process and outcomes of CQI, 

(2) definition of these factors, and (3) description of the mechanism by which CQI process and context are 

thought to interact to yield improvements in health care. Content analysis of 319 instruments identified 

160 instruments measuring factors in the InQuIRe framework, 78 of which are suitable for primary care. 

Conclusions 

Despite an expansive literature, existing evidence is yet to address important policy and practice questions 

about how best to implement and ensure the success of CQI in different contexts. Addressing these 

questions will require evaluations that examine the interplay between CQI process, context, and 

outcomes. The InQuIRe framework provides a tool and suite of instruments to support the design of such 

evaluations. 
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Chapter 1 

Introduction, rationale and aims 

 

“Without  a  clear  picture  of where  things  stand  now,  simply  adding  one  new  study  to  the 

existing morass  is unlikely to be very useful … For science to be cumulative, an  intermediate 

step between past and future research is necessary: synthesis of existing evidence.” 

Light and Pillemer 1984 [1] 

 

Researchers and research funders face a daunting task in maximising the value of research intended to 

improve health. Ensuring research builds on existing knowledge is a critical step in doing so; translating 

research into practice is another. Research synthesis underpins our ability to achieve both of these 

outcomes. The role of systematic reviews that evaluate the effects of healthcare interventions is well 

established for informing policy and practice, identifying unanswered research questions, and preventing 

duplication of research [2]. Yet there are many other types of research that, if synthesised, could enhance 

both our ability to improve care and generate a more cumulative evidence base [3‐5]. This is the case in 

the field of healthcare improvement, where there are important opportunities to build on existing 

knowledge to help determine why the effects of improvement interventions are so variable and 

understand the conditions required to optimise success [4, 6‐9]. 

 

The focus of this thesis is on supporting methods decision‐making during the design of evaluations of 

continuous quality improvement (CQI) in primary care. CQI is a widely used but expensive method for 

improving the quality of health care [9]. Despite an expansive literature, existing evidence is yet to address 

important policy and practice questions about how best to implement and ensure the success of CQI in 

different contexts [10‐13]. Moreover, there is uncertainty over whether CQI leads to important 

improvements in quality when used in routine practice [13‐15] and whether its effects justify the required 

investment [9]. This evidence gap is most notable in primary care [11, 16], a setting in which there is little 

leeway to invest in ineffective quality improvement methods. 

 

The work presented in this thesis uses synthesis of existing research to (i) identify what is known about 

the effectiveness of CQI, (ii) develop a conceptual framework of the factors though to influence the 

effectiveness of CQI, and (iii) identify a suite of instruments that can be used to measure the factors 

included in the framework. In the sections that follow, I briefly recap the challenges of improving the 

quality of care, consider why primary care is a context that requires attention, and review the case for 
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using CQI. I follow with a brief review of the broader agenda for strengthening research designed to 

inform healthcare improvement and discuss the implications for designing evaluations of CQI. In 

particular, I contend that synthesis of a broad range of research is needed to ensure that those evaluating 

improvement interventions can efficiently design studies that build on existing knowledge and contribute 

to a cumulative evidence base. I conclude this chapter by describing the aims of this thesis and the scope 

of work undertaken. 

 

The challenge of improving the quality of health care 

“Despite  some  impressive  recent  gains,  improving  the  glaring  deficiencies  in  health  care 

quality  is  proving  to  be  very  hard.  Improvement  is  local,  rather  than  system‐wide,  and  is 

sustained with difficulty, rather than becoming an intrinsic feature of care.”  

Berwick 2005 [17] 

 

Persistent quality and safety problems [18], changes in population health needs [19], and rapid growth in 

knowledge about effective clinical care [20] combine to create substantial challenges for healthcare 

providers [21‐24]. Between 1996/1997 and 2006/2007, failure to deliver timely and effective health care 

accounted for 24% of premature deaths among people under 75 (based on WHO data from 16 high 

income countries) [25]. Decline in these rates over this period suggest that health systems may be 

improving [25], but it is unclear whether the trend can be sustained in increasingly stretched health 

systems [26]. Changes in population needs, such as the rising prevalence of chronic conditions [19, 27], 

test the health system’s capacity to deliver care within available resources [28]. So too does the growth in 

new health technologies [21]. There is a pressing need to reduce waste in health systems to offset these 

demands [23, 29]. One recent report suggested that unnecessary and inefficient delivery of health 

services in the US costs around $340 billion annually [21]. Failure to deliver preventive care may waste an 

additional $55 billion [21]. 

 

In tandem with these demands, health providers must also keep pace with rapid growth in new 

knowledge. Estimates suggest that 75 randomised trials and eleven systematic reviews are published each 

day [20]. Incorporating this new knowledge into routine practice is a major task, even with the availability 

of good‐quality clinical practice guidelines to smooth the process. We know passive dissemination of 

guidelines has limited impact in most areas of clinical practice [30]. We also know that the time to 

adoption of new evidence‐based practices is slow, taking 17 years on average [31]. 

 

Advances in information technology and new knowledge about how to tackle some previously intractable 

problems offer promise for improving care [18, 32‐33]. So too does mounting evidence about the 
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effectiveness of some commonly used interventions to overcome barriers to changing practice (e.g., audit 

and feedback; reminders) [34]. Yet there are large challenges in understanding how to facilitate the 

complex behavioural and organisational changes required to ensure intervention success and to transfer 

interventions to new contexts [6, 35‐38]. Primary care is an important case in point. 

 

Why primary care should be a focus for research on improving care 

“… a greater emphasis on primary care can be expected  to  lower  the cost of care,  improve 

health  through  access  to  more  appropriate  services,  and  reduce  the  inequities  in  the 

population’s health.” 

Starfield 2005 p458‐9 [39]  

 

Primary care has a unique role in the health system, providing integrated and ongoing care in long‐term 

partnerships with patients to meet the majority of their care needs [39]. Starfield identifies the features of 

primary care as “first‐contact access for each new need; long‐term person‐ (not disease) focused care; 

comprehensive care for most health needs; and coordinated care when it must be sought elsewhere” [39] 

p458. In line with these features, high quality primary care is expected to improve the accessibility, 

continuity, integration, comprehensiveness, and coordination of care [39‐40]. These gains are not easily 

achieved. For example, a recent survey of primary care clinicians in ten countries reported problems 

coordinating care with specialists and hospitals, and ensuring timely access to care [41]. Less than half of 

the clinicians reported that they routinely received information about changes to their patients’ 

treatment, with fewer still advised of emergency department admissions or hospital discharges [41]. 

Failures of coordination and communication of the type reported are costly and among the most common 

causes of poor quality [9].  

 

Primary care also faces complex challenges in delivering comprehensive chronic and preventive care [42‐

45]. Research from the US estimates that providing guideline adherent chronic and preventive care would 

require 22 hours per day for a typical family physician [46]. The chronic care model aims to restructure 

care, delivering efficiencies and improvement through system redesign (including team‐based care), 

information systems, decision support, and patient self‐management support [47‐49]. Implementing these 

and other structural changes to the organisation of care has proved difficult [50]. Coupled with these 

changes, primary care providers must incorporate new evidence into routine practice. This often requires 

complex decision‐making around applying disease‐specific guidelines to patients with comorbidities [51‐

52], and balancing evidence with knowledge of the patient’s preferences and circumstances [53‐54].  
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To manage these increasingly complex demands, primary care practices need capacity to implement 

systems improvements, integrate new knowledge in practice, and adapt to changing needs and 

expectations [55‐59]. Reliance on interventions to change individual clinician behaviour cannot overcome 

what are largely organisational barriers to improving care. Strategies, such as CQI, are advocated because 

of their potential to facilitate systems improvement and organisational learning (which enables knowledge 

utilisation and adaptation) [35, 60]. The result is expected to be more substantial and sustained 

improvement. Yet research to inform the design and implementation of such strategies comes mainly 

from hospitals [11‐13, 16]. Primary care often lacks the broader organizational structures and resources 

used to facilitate CQI, raising questions about its feasibility and effects in smaller settings. Moreover, some 

of the contextual factors thought to influence CQI outcomes in large organisational settings have no 

equivalent in small primary care practices (e.g., management infrastructure involving multilevel 

leadership) [11, 61]. While the application of CQI may have intuitive appeal, the limited availability of 

research on how (and indeed if) the intervention works in primary care creates uncertainty over its true 

value. Scant evidence from primary care also weakens our ability to guide implementation of CQI methods 

or to predict the circumstances in which CQI will be effective (e.g., for what types of change are they cost‐

effective?) [62]. 

 

CQI as one approach to improving care 

“Achieving higher‐quality care at less expense requires adapting the current system into one 

that  continuously  improves,  by  capturing  and  broadly  disseminating  lessons  learned  from 

every health care experience and new research discovery.” 

Smith 2012 p1638 [32] 

 

CQI is an iterative data‐driven approach designed to improve the process of care [63]. It was introduced to 

healthcare from the manufacturing sector in the late 1980s [64‐70]. Advocacy from a small but influential 

group of clinicians led to widespread enthusiasm for applying the methods [71]. The intuitive appeal of 

CQI methods was manifold. First, CQI focuses on healthcare processes as the main determinant of quality 

and safety. This lessens the emphasis on individual performance and punitive approaches as paths to 

improvement [70]. Second, CQI methods mirror the systematic, data‐driven approach used to test clinical 

interventions. Those using CQI analyse existing processes to identify the root cause of problems, 

formulate ideas (hypotheses) about how to address root causes, plan and implement formal small‐scale 

tests of their ideas, and measure the effects. Changes are revised and retested, or implemented [67]. 

Third, CQI promotes the view that the knowledge required to address quality problems is vested in those 

who deliver care. This view is operationalised by encouraging teamwork, wide involvement in resolving 

quality problems, and accountability. Finally, CQI efforts centre on the goal of meeting patients’ needs and 
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expectations. This focus aligns with multi‐dimensional concepts of quality, where effectiveness, safety, 

patient‐centeredness, access, and equity are all emphasized [22, 72]. In combination, these four elements 

of CQI have face validity, and align with articulated values and needs of health services. 

 

Although there are varying and evolving concepts of CQI [63, 73], the four elements described above 

reflect core operational components that are consistently associated with CQI irrespective of setting or 

context of use [13, 74]. These components are reflected in the change method used in the popular quality 

improvement collaborative (QIC) method. Collaboratives promote cross‐organisational learning as a 

strategy for improvement, using the model for improvement to guide teams through rapid, iterative cycles 

of planning and testing changes to care (commonly known as plan‐do‐study‐act or PDSA cycles) [75‐77].  

 

The enthusiasm with which CQI methods have been promoted and adopted has outpaced capacity to 

carefully evaluate the intervention [78]. PDSA cycles are promoted as both a method to evaluate clinical 

interventions in the local setting (i.e,. as a quasi experimental design) [79‐80], and as a structured 

approach to facilitate the collective, experiential learning that underpins the ability to improve care [67, 

81]. While both may be valid applications, there is a potential opportunity cost of investing so heavily in a 

single prescriptive approach to quality improvement without good evidence [9, 82]. This is especially true 

when we struggle to identify what the best ‘prescription’ is for CQI. By which I mean, what combination 

and intensity of measurement, planning, testing, teamwork, and other CQI components is needed to yield 

worthwhile outcomes for the required investment. Importantly, worthwhile outcomes should encompass 

what Øvretveit describes as the ‘meta‐value’ of a quality improvement intervention: “increased 

competence to carry out improvements as a result of the work” [9] p60. 

 

Just how much and what type of evidence is required to justify use of quality improvement interventions 

is a subject of fierce debate [83‐89]. This debate informs part of the wider agenda to strengthen research 

designed to inform healthcare improvement.  

 

Strengthening research designed to inform healthcare improvement 

“The gap between the need to improve and our ability to do so exists in part because we fail 

to view the delivery of health care as science …” 

Pronovost 2010 p1508 [90]  

 

Researchers have an important role to play in generating evidence to enable well‐informed decisions 

about strategies to improve health services delivery [90‐92]. Over the last twenty years, we have seen 

rapid development of the science that underpins the improvement of health care [6, 23, 34, 37, 90, 93‐

5



 

   

94]. With origins in the broader disciplines of health services research and knowledge utilisation, the 

essence of this science is captured by the view that “evidence based medicine should be complemented 

by evidence based implementation” [95]. Building the evidence base to guide implementation requires 

research that addresses specific problems (e.g., what are the effects of CQI on the management of 

diabetes?) and methodological research that informs the design of such studies (e.g., how can we 

measure contextual factors thought to influence teamwork in CQI?). While there is a sizeable body of 

research attempting to address specific problems, the science ‐ including the theory and methods 

underpinning this research ‐ is still developing [7].  

 

The limitations of existing evidence have driven recommendations about priority areas of implementation 

research, optimal study designs for addressing the resulting questions, and methodological work required 

to underpin the design of studies [7, 96‐102]. In particular, the absence of a coherent theoretical basis for 

much of the research done to date has contributed to our inability to generalise about what makes an 

improvement intervention effective and the conditions in which interventions are likely to be most 

effective [30, 87, 97, 103‐106]. The use of theory in implementation research is a key recommendation, as 

is clear specification of intervention content; measurement of the fidelity with which intervention 

components are used (to determine whether observed effects can be attributed to the intervention); 

assessment of the context in which an intervention is used (to explore its influence on intervention 

process and outcomes); and the use of study designs that increase confidence that observed effects are 

due to the intervention not other factors [7, 96‐97, 99, 107].  

 

I now consider each of these recommendations in relation to their implications for the evaluation of CQI. 

Measurement and the development of consistent terminology are identified as cross‐cutting issues in the 

agenda for strengthening implementation research [7]; these issues are discussed alongside the 

recommendations to which they relate. 

 

What are the implications for designing evaluations of CQI? 

“…healthcare  quality  improvement  programmes  are  complex  social  interventions  that  can 

only be properly evaluated if their interconnected context, content, application and outcomes 

are understood”  

Walshe 2007 p58 [87] 
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The use of theory in evaluations of CQI 

Over the last 15 years, there have been numerous attempts to distil from the literature evidence of 

whether and in what conditions CQI is effective [9, 11‐15, 60, 74, 108‐109]. These efforts consistently 

indicate that, while there are some broad conditions that seem to support success, there are few 

generalisable lessons to guide implementation of CQI. Like many other quality improvement 

interventions, the effects of CQI appear tightly coupled to the context and way in which the methods are 

used [13]. Walshe argues that, in such circumstances, theoretically‐driven approaches to evaluation are 

required [87]. These approaches have the potential advantage that theory offers “…a generalisable 

framework that can apply across differing settings and individuals; … the opportunity for the incremental 

accumulation of knowledge; and … an explicit framework for analysis” [7] p3. Defined simply by Glanz and 

Rimer, “A theory presents a systematic way of understanding events or situations. It is a set of concepts, 

definitions, and propositions that explain or predict these events or situations by illustrating the 

relationships between variables.” p4 [110] 

 

CQI research could be strengthened, and its usefulness to decision makers increased, through careful use 

of theory in three areas. (1) Conceptual frameworks: there are varied concepts of CQI, a vast range of 

factors suggested to influence its effects, and a multiplicity of potential outcomes. Conceptual frameworks 

could help make sense of this complexity and aid the design of empirical evaluations and syntheses. (2) 

Understanding how CQI works and how it is used: very little CQI research measures whether CQI 

components are used in practice. Specifying CQI content, then measuring use of intervention components 

provides explanatory data to understand whether effects (or lack thereof) can be attributed to the 

intervention. (3) Understanding the conditions for successful CQI: measuring context is key to 

understanding why the effects of CQI are variable and to predict the circumstances in which it will be 

effective. Careful measurement and reporting of context provides guidance for decision‐makers about the 

applicability of the intervention in their setting. These three applications of theory are now considered in 

more detail.  

 

(1) Conceptual frameworks 

At the broadest level, theory can be used to develop a conceptual framework to articulate hypotheses 

about how CQI produces the expected outcomes [97, 111‐112]. During design of evaluations (empirical or 

synthesis), a conceptual framework can help separate CQI components from contextual factors, be used 

to specify how contextual factors might mediate or moderate intervention effects, and explain how 

intermediate outcomes lead to improvements in quality. In so doing, the framework can provide a clear 

rationale for the outcomes measured and a transparent, a‐priori basis for interpreting the results of a 

study [105]. This lessens the risk of ad hoc interpretations of findings.  
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Conceptual frameworks may be based on grounded theory developed inductively from analysis of 

qualitative data collected to inform the intervention [113], but will more commonly build (or be based) on 

extant theories of change from psychology or sociology [38, 114‐116]. Using extant theories that have 

been tested (or validated) in a range of circumstances and contexts strengthens the inferences that can be 

made from each new study and contributes to cumulative knowledge [117]. The use of validated theory 

enhances our ability to generalise evidence from one setting to another, and enables predictions about 

the conditions in which an intervention is likely to be effective [103‐104, 118‐119].  

 

Because theory aims to describe the relationship between factors (theoretical constructs) using consistent 

labels and definitions, the use of theory provides a common language for comparing across studies [118, 

120]. The absence of a common language for describing intervention components or contextual factors in 

QI research is currently a major barrier to comparing and synthesising across studies [7, 11, 63, 117]. It 

also impedes measurement, which requires clear and consistent definition in order to operationalise 

concepts [121‐122]. 

 

(2) Understanding how CQI works and how it is used 

“When QI  initiatives are  implemented without a proper understanding of what they  involve 

and  how  they work,  they  similarly  risk  becoming  distorted  imitations  that  succeed  only  in 

reproducing the superficial outer appearance but not the mechanisms (or set of mechanisms) 

that produced the outcomes in the first instance.”  

Dixon‐Woods 2011 [123] p169 

 

Specifying intervention theory provides the rationale for CQI components, describing how each 

component is expected to produce the hypothesised outcomes. Testing this theory in different conditions 

increases our confidence that the theory explains how CQI interventions work and the circumstances in 

which they will be effective [103, 115, 117]. In the absence of theory, we have little but superficial 

description to compare CQI interventions across studies. This is problematic because CQI interventions are 

multi‐faceted and complex to describe. There are no standard terms or definitions for intervention 

components, and labelling of the intervention itself is variable [13, 63, 74]. Consequently, studies 

evaluating CQI are difficult to identify and compare [63].  

 

Clear specification of the core components of CQI and their mechanism of action is required to enable 

comparison across studies (ensuring we are comparing like with like) and measurement of actual use of 

the intervention (quantitatively or qualitatively). These measurements enable assessment of the fidelity 

with which CQI components are used, providing data that may help explain effects. Using meta‐analytic 
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methods (especially meta‐regression), comparison across studies can be made to identify active 

components of CQI and assess how each component influences the magnitude of effect [105, 117]. These 

analyses may help separate essential CQI components (the active ingredients) from components that are 

adaptable or unnecessary, in turn guiding decisions on which components need to be implemented to 

ensure success. 

 

(3) Understanding the conditions for successful CQI - context 

CQI appears highly sensitive to context. A host of contextual factors have been suggested to influence 

process and outcomes [11, 124‐126]. Identifying the most relevant factors is difficult because of the size of 

the literature, and the varied labelling and definition of factors. Measuring these factors is important for 

(i) understanding the interaction between CQI and context, (ii) identifying contextual factors that may be 

modifiable by intervention (either by CQI or a CQI implementation strategy), and (iii) identifying the 

conditions most important for success [127‐128]. However, the complexity of identifying and defining 

contextual factors relevant to primary care acts as a barrier. There are also a large number of potentially 

relevant instruments spread throughout the health and psychology literature. The validity and reliability of 

these measures is difficult to assess without systematic reviews to enable comparison of instruments. 

Syntheses of conceptual literature on contextual factors thought to influence CQI could facilitate inclusion 

and measurement of contextual factors in evaluations.  

 

Study design: debate and recommendations 

“Where  is  the  randomized  trial?”  is,  for many  purposes,  the  right  question,  but  for many 

others  it  is  the wrong question, a myopic one. A better one  is broader:  “What  is everyone 

learning?” 

Berwick 2008 p1184 [84] 

 

Berwick’s statement encapsulates an unresolved debate about the appropriateness and need for 

experimental designs to evaluate QI interventions [6, 83, 86‐88, 129‐130]. This debate impacts on the 

design of individual studies and has important consequences for evidence synthesis. Opponents of 

experimental designs argue that heterogeneity in the way QI interventions are used, and sensitivity of the 

interventions to context, makes it impossible to generalise findings from trials [5, 84, 87]. Proponents of 

experimental designs contend that non‐randomised designs cannot discriminate intervention effects from 

other factors (e.g., secular changes, confounding) [83, 88, 131]. Recommendations for evaluating complex 

interventions suggest a middle ground, in which pragmatic trials (or the most feasible alternative) and 

formative evaluation are used in tandem [7, 96, 132].  
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Pragmatic trials are key to establishing the effects and cost‐effectiveness of QI interventions. They can be 

used to investigate the mechanism by which the intervention acts (the causal pathway), and the modifying 

effect of contextual factors. Formative (or process) evaluations can provide data about the fidelity with 

which a QI intervention is used and yield a richer understanding of context [96, 101, 132]. Formative 

evaluations that combine quantitative with qualitative methods (observation of teams, interviews with 

key informants), can expand our understanding of how CQI is used, its feasibility and acceptability, and 

potential to be sustained under different conditions [132‐136].  

 

Randomisation is not always feasible, particularly when practical QI initiatives are evaluated. Ensuring 

these studies contribute maximally to our understanding of CQI requires careful consideration of the 

strengths and limitations of different experimental designs and recognition of the limited causal 

inferences that can be made from these designs (e.g., [82, 99, 137‐139]). Irrespective of the design used, 

incorporating measures of context and CQI process in evaluations is valuable. For example, relatively 

simple evaluations of local QI efforts can inspire the design of innovative forms of CQI interventions and 

stimulate theories about the interplay between CQI process, context, and outcomes [140]. 

 

Aims and overview of this thesis 

The research presented in this thesis is designed to support methods decision‐making during the design of 

evaluations of CQI in primary care.  

 

The overarching aim of this thesis is to examine what we know about the effectiveness of CQI in primary 

care and develop a framework to strengthen future research. More specifically, the aims are to:  

(1) synthesise existing research on the effects, and factors that modify the effects, of CQI in primary 

care, 

(2) support the design of CQI research by developing a framework intended to help evaluators 

identify and measure factors salient to our understanding of CQI in primary care, and  

(3) guide selection of the best available instruments for measuring factors in the framework. 

 

The thesis consists of four papers, the first of which is a systematic review of the effectiveness of CQI in 

primary care. The practical challenges faced in designing this review provided the impetus for the 

methodological work reported in the three subsequent papers. Despite a desire to examine the influence 

of CQI process and contextual factors on the effects of CQI, we found that the size and heterogeneity of 

the quality improvement literature was a barrier to identifying salient factors to include in our analysis. 

This led to three linked papers, aimed at providing guidance on factors to include in evaluations and the 

selection of instruments for measuring these factors. The work has resulted in development of a 
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conceptual framework, the Informing Quality Improvement Research (InQuIRe) in primary care 

framework, and two systematic reviews of measurement instruments. 

 

Chapters 2 and 3 report the systematic review of the effects of CQI on professional practice and patient 

outcomes. Chapter 2 presents the protocol for the systematic review as published on The Cochrane 

Library [141]. The review itself has been split by healthcare setting. Findings for the first part of the 

review, which focuses on randomised trials of CQI in primary care, form Chapter 3 of this thesis. 

 

Chapter 4 presents the conceptual framework developed to support the design and interpretation of CQI 

evaluations in primary care settings. The InQuIRe framework aims to synthesise CQI theory and related 

research to identify (1) prevailing concepts of CQI (core components of CQI, mechanism by which these 

components produce their effects) and its outcomes in primary care; (2) factors thought to influence the 

process and outcomes of CQI (fidelity with which CQI methods are used, implementation approaches, 

contextual factors); and (3) how these factors are defined and how they are thought to influence the 

process and outcomes of CQI. This chapter is in the form of a journal article submitted to a peer reviewed 

journal in March 2013. 

 

Chapters 5 and 6 present the systematic reviews of instruments measuring factors included in the InQuIRe 

framework. The aim of these reviews is to help researchers identify and select instruments suitable for 

evaluating CQI. The reviews systematically collate, categorize, and review the measurement properties of 

quantitative self‐report instruments. Chapter 5 reviews instruments measuring organizational and 

individual factors, and includes measures of the use of CQI interventions and their implementation. 

Chapter 6 reviews instruments measuring team‐level factors. Both reviews were published in 

Implementation Science [142‐143]. 

 

Chapter 7 concludes the thesis by reviewing the main findings from each of the papers, considering some 

overarching implications of the work, and making recommendations for future research. 
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Chapter 2 

Continuous quality improvement: effects on professional practice and healthcare 

outcomes (protocol for a systematic review) 

 

This Chapter presents a protocol for a systematic review of CQI in any setting. To our knowledge, there 

has been no comprehensive review of CQI since Shortell and colleagues published their 1998 review [60]. 

At that time, the literature on CQI was dominated by local case reports using pre‐ and post‐intervention 

measurement without a control group. Of the studies Shortell et al reviewed, 49 of 55 studies used this 

type of before‐after design. Most of the 49 studies reported “[statistically] significant improvements 

associated with CQI”; however, limitations with the design led Shortell et al to conclude that it was 

“impossible to deduce whether the CQI process or other unknown factors were responsible for the 

results” [60] p604. 

 

Interest in using CQI to improve healthcare delivery has continued unabated, albeit amid a background of 

debate about adopting QI methods without compelling evidence of their effectiveness [83‐84, 86, 144]. 

Since the 1998 review, CQI has been included in reviews evaluating QI interventions for specific conditions 

(e.g., [145‐146]) or in specific contexts (e.g., [108, 147‐148]). A comparatively recent review evaluated the 

effects of quality improvement collaboratives [15]. Each of these reviews reaches similar conclusions to 

Shortell et al, that CQI appears to have some “positive but limited” effects [15], but the circumstances in 

which CQI might be effective cannot be predicted. 

 

Unlike existing reviews, the protocol presented in the following chapter focuses on CQI interventions 

(excluding other QI approaches) and is not restricted to a specific condition or setting. To address the 

limitation of existing reviews, the review methods are designed to tackle the multiplicity of outcomes 

encountered in evaluations of CQI and provide a quantitative synthesis of intervention effects. These 

methods aid interpretability (especially when findings are inconsistent across outcomes) and lessen the 

potential to privilege some findings over others (e.g., focusing on statistically significant rather than non‐

significant effects, the latter of which might have greater clinical importance). 
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A B S T R A C T

This is the protocol for a review and there is no abstract. The objectives are as follows:

The overall objective of this review is to determine if CQI is effective for improving professional practice and ultimately healthcare

outcomes. We plan to do this by conducting a systematic review of existing evidence to address the following questions:

Primary aims

Is CQI effective for improving professional practice and healthcare outcomes compared to no intervention and is the magnitude of

effect modified by the following factors?

• Intensity of the CQI implementation strategy.

• Organisation-wide CQI strategy or support for CQI.

• Team performance and participation.

• Complexity of the targeted change.

• Type of healthcare setting.

• Healthcare professional performance at baseline.

Secondary aims:

Is CQI effective for improving professional practice and healthcare outcomes compared to:

• single interventions to change health professionals’ behaviour (classified according to the Cochrane Effective Practice and

Organisation of Care (EPOC) Group taxonomy); or

• multifaceted interventions to change health professionals’ behaviour (classified according to the Cochrane EPOC Group

taxonomy); or

1Continuous quality improvement: effects on professional practice and healthcare outcomes (Protocol)
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• tailored interventions to overcome identified barriers to change; or

• other organisational change interventions with a team-based component (e.g. Business Process Reengineering)?

2Continuous quality improvement: effects on professional practice and healthcare outcomes (Protocol)
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B A C K G R O U N D

Healthcare providers, governments, and professional bodies have

invested heavily in strategies to improve the quality and safety of

health care. One of the most significant investments has been in

strategies that focus on improving the processes and systems used

to deliver care. Continuous Quality Improvement (CQI) is one

of these strategies. CQI is one of several quality management ap-

proaches originating in the manufacturing sector to gain popular-

ity in health care. Since its introduction to health care in the late

1980’s, it has been widely adopted in hospitals and large healthcare

organisations, particularly in the United States (Berwick 1989;

Laffel 1989; Barsness 1993; Ferlie 2001). Use of CQI principles

and practices continues to be a requirement of many accreditation

bodies (Ferlie 2001) and persistent reports of systemic quality and

safety problems continue to fuel interest in its use in all healthcare

sectors (Institute of Medicine 2001; Ferlie 2001; Grol 2008).

CQI comprises an overarching theory of quality management, a

set of management practices, and practical methods and tools used

to operationalise the theory (McLaughlin 2006). Definitions, de-

scriptions and actual implementation of CQI can be extremely

varied, resulting in debate over the range of approaches that should

be labelled as CQI. Boerstler and colleagues (Boerstler 1996) sum-

marise the main components of CQI, in a definition that reflects

the components of a CQI strategy most commonly cited in the

healthcare literature (Shortell 1998): “1) a philosophy of contin-

uous improvement of quality through improvement of organisa-

tional processes; 2) use of structured problem-solving processes

incorporating statistical methods and measurement to diagnose

problems and monitor progress; 3) use of teams including employ-

ees from multiple departments and from different organisational

levels as a major mechanism for introducing improvements in or-

ganisational processes; 4) empowering employees to identify qual-

ity problems and improvement opportunities and to take action

on these problems and opportunities; and 5) an explicit focus on

”customers“- both external and internal.” (Boerstler 1996, p144).

The components of CQI mirror the underlying theory. Central

to this theory is the concept that quality problems result from

poor processes and systems, rather than from individual perfor-

mance. Processes rely on the interdependent actions of individu-

als who share the knowledge essential for process improvement.

This knowledge is captured by involving staff in cross-disciplinary

process improvement teams. Models and tools for problem solv-

ing, group decision making, and planning and testing small-scale

changes provide a method for teams to make changes that address

local causes of undesirable variation in care. When embedded in

every-day work, this approach allows new evidence, technologies,

and models of care to be incorporated into work processes, en-

hancing an organisation’s ability to respond to the ever-changing

needs of its customers (Berwick 1989; Laffel 1989; Berwick 1990;

Batalden 1993; McLaughlin 2006).

The definition of CQI we will use in this review is based on the

core components of CQI, with slight modification to encompass

variants used in smaller healthcare settings and those used inde-

pendently of organisation-wide strategies. Such variants focus on

team-based CQI, which is the level at which CQI methods are

operationalised and the focus of this review. CQI teams may be

pre-existing clinical care teams, naturally occurring work groups

such as in primary care settings, or they may be temporary teams

formed specifically to undertake process improvement. Focussing

on team-based CQI facilitates comparison across studies using an

organisational unit common to all settings.

The CQI methods operationalised at team level are typical of

those used in primary care practices (Solberg 1998; Geboers 1999)

and in quality improvement collaboratives (Kilo 1998; Ovretveit

2002). A widely recognised example is The Model for Improve-

ment, developed by Moen and Nolan (Moen 1987) and promoted

by the Institute for Healthcare Improvement. The model guides

teams through the steps of CQI: identifying areas for improve-

ment; setting measurable aims; identifying changes to the pro-

cess of care that are likely to result in improvement; and using re-

peated Plan-Do-Study-Act (PDSA) cycles and data analysis to plan

and test changes (Institute for Healthcare Improvement 2008).

Other examples include the FOCUS-PDCA® cycle developed by

the Hospital Corporation of America (McEachern 1992) and the

team quality improvement sequence (TQIS) used in the Norwe-

gian health system (Ovretveit 1999).

Identifying CQI interventions can be complex because of unclear

boundaries with other approaches to quality management and in-

consistent labelling (Boaden 2008). In health care, the term Total

Quality Management (TQM) is used interchangeably with CQI (

McLaughlin 2006), although the two are not always synonymous.

The terms quality management and quality improvement are also

used to label CQI interventions. These terms are more commonly

used as umbrella terms, covering an array of approaches of which

CQI is one. Quality assurance and quality control are sometimes

used interchangeably with CQI; however these approaches usually

focus on ensuring compliance with performance indicators and

include few if any CQI components (McLaughlin 2006). A num-

ber of interventions share the core components of CQI and will

be considered for inclusion in this review. Quality improvement

collaboratives, Six Sigma, and Lean are notable examples because

of current investment in their use. Quality improvement collab-

oratives differ from CQI in that they bring together teams from

multiple organisations to work on the same topic over a defined

period of time (Kilo 1998;Ovretveit 2002; Wilson 2003). This

intensive, facilitated approach to using CQI methods aims to ac-

celerate the rate of process improvement. Six Sigma is an improve-

ment methodology that aims to eliminate defects by reducing vari-

ation in processes. Its name represents the limit of acceptable vari-

ation in a process defined by its originators at Motorola. Lean is a

management philosophy that focuses on system-wide evaluation

of work processes to optimise steps that add value and improve

3Continuous quality improvement: effects on professional practice and healthcare outcomes (Protocol)
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flow, and eliminate those that create waste. Both approaches ap-

ply quality improvement principles, methods, and tools similar to

CQI (Boaden 2008).

CQI requires a supportive organisational context and a care-

ful implementation strategy to facilitate adoption, ongoing use,

and achievement of successful outcomes. O’Brien and Shortell’s

(O’Brien 1995) CQI model has four dimensions of capability

thought necessary for successful implementation: 1) cultural -

views, norms, beliefs, and behaviours in an organisation that sup-

port the principles and practice of CQI; 2) technical - competency

in CQI methods and tools; 3) strategic - alignment of CQI activ-

ities with the organisation’s priorities; 4) structural - management

structures and systems that support CQI, including appropriate

data and analysis systems. Measures of organisational support for

CQI covering one or more of these dimensions may be predictive

of CQI success (Shortell 1998). These include measures of or-

ganisation-wide implementation of CQI, commitment to quality

improvement, and organisational culture (Shortell 2000; Meurer

2004; Mannion 2008). Leadership support for CQI at all levels

(top management, team, external profession, respected peers) is

also believed to be critical (Berwick 1990).

At team level, ability to work as a team (team performance), team

member participation, and presence of a champion supporting the

CQI efforts may be important effect modifiers (Lemieux-Charles

2002;Wilson 2003; Shortell 2004; Solberg 2007). Physician sup-

port and participation on CQI teams is thought to be particularly

important (Weiner 1996; Shortell 1998). Team members’ tech-

nical competence with CQI is widely regarded as critical to CQI

success. Training in the theory, methods, and tools of CQI is used

to achieve competency and increase motivation to participate in

quality improvement (Boonyasai 2007). Competence can be bol-

stered with support to facilitate implementation and use. The na-

ture and complexity of the targeted change has also been suggested

to modify outcomes (Shortell 1998; Solberg 2007).

More than twenty years since CQI was first used in health care,

there remains a firm belief that the methods offer great promise for

improving the quality of care (Ferlie 2001). Despite an increasing

body of research on CQI and its variants there is still uncertainty

about its effects and the factors that might enhance effect (Shortell

1998; Iles 2001, Wagner 2001; Ovretveit 2003; Wensing 2006;

Schouten 2008). However, there has been widespread debate about

methods for evaluating complex quality improvement interven-

tions such as CQI, particularly around the use of randomised trials

(Mittman 2004; Auerbach 2007; Berwick 2008; Stevens 2008).

While we agree that much can be learned from the experiences of

those applying these methods in practice, we contend that well-

designed experimental studies, and synthesis of these studies, pro-

vide the most robust evidence for addressing questions of effec-

tiveness and mechanism of effect. If team-based CQI is effective, it

should be possible to measure improved professional practice and

healthcare outcomes in studies using robust designs. This review

aims to identify and synthesise such studies.

O B J E C T I V E S

The overall objective of this review is to determine if CQI is effec-

tive for improving professional practice and ultimately healthcare

outcomes. We plan to do this by conducting a systematic review

of existing evidence to address the following questions:

Primary aims

Is CQI effective for improving professional practice and healthcare

outcomes compared to no intervention and is the magnitude of

effect modified by the following factors?

• Intensity of the CQI implementation strategy.

• Organisation-wide CQI strategy or support for CQI.

• Team performance and participation.

• Complexity of the targeted change.

• Type of healthcare setting.

• Healthcare professional performance at baseline.

Secondary aims:

Is CQI effective for improving professional practice and healthcare

outcomes compared to:

• single interventions to change health professionals’ be-

haviour (classified according to the Cochrane Effective

Practice and Organisation of Care (EPOC) Group tax-

onomy); or

• multifaceted interventions to change health profession-

als’ behaviour (classified according to the Cochrane

EPOC Group taxonomy); or

• tailored interventions to overcome identified barriers to

change; or

• other organisational change interventions with a team-

based component (e.g. Business Process Reengineer-

ing)?

M E T H O D S

Criteria for considering studies for this review

Types of studies

Randomised controlled trials (RCTs); controlled clinical trials

(CCTs); controlled before and after studies (CBAs) with at least

4Continuous quality improvement: effects on professional practice and healthcare outcomes (Protocol)
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two intervention sites and two appropriate control sites and con-

temporaneous data collection; and interrupted time series analy-

ses (ITS) with a clearly defined time point when the intervention

occurred and at least three data points before and three after the

intervention. We expect that these designs will generally involve

clustering since CQI strategies are practice- or group-level inter-

ventions.

Types of participants

Health professionals responsible for patient care in any healthcare

setting. CQI teams may include other members, such as non-

clinical staff involved in the process of care, but interventions

involving teams that do not include health professionals will be

excluded. Interventions conducted in non-healthcare settings or

only involving students will be excluded.

Types of interventions

To be considered for inclusion in this review an intervention must:

1. involve healthcare teams (including professionals and

others involved in the process of care) undertaking a

structured, iterative process to review and improve one

or more of the processes or systems they use to deliver

clinical care; and

2. include the following CQI methods:

i) review and analysis of a process or system used

to deliver clinical care to identify sources of

variation and areas for improvement;

ii) a structured process improvement method

or problem solving approach that is used to

plan and test small-scale changes to the work

process (e.g. The Model for Improvement;

PDSA cycles); and

iii) use of measurement and data analysis to assess

and review the effect of changes.

These criteria encompass the components of CQI common to

team-based, organisation-wide, and inter-organisation approaches

and are the minimum criteria for inclusion of studies in the review.

Interventions may include additional components, as described

under ‘Characteristics of the CQI intervention’.

Interventions targeting improvement of administrative, manage-

ment, or other processes not directly related to clinical care will be

excluded.

Types of outcome measures

To be considered for inclusion in the review, studies must include

one or more of the primary or secondary outcomes.

Primary outcomes

Any objective measure of:

1. healthcare professional performance (e.g. adherence to

recommended practice or process of care).

Secondary outcomes

Any objective measure of:

1. patient outcome (e.g. pain, health-related quality of life,

function, mortality); or

2. surrogate patient outcome (e.g. patient experience of

care, patient evaluation of care co-ordination, readmis-

sion, length of stay).

Outcomes assessed by questionnaire will be categorised as objective

if an instrument with established reliability and validity was used.

Other outcomes

While the primary aim of this review is to determine the effect

of team-based CQI on healthcare provider performance and pa-

tient outcomes, CQI strategies have the broad goal of improving

organisational effectiveness across all dimensions of quality (effec-

tiveness, safety, efficiency, equity, patient centeredness, timeliness

(Institute of Medicine 2001)). Hence, we will extract data on any

objective measure of the following CQI-relevant outcomes.

1. Organisational changes to systems or processes used to

deliver care (e.g. implementation of the Chronic Care

Model, adoption of new systems for care co-ordination).

2. Organisational performance indicators (e.g. access, eq-

uity, wait lists).

3. Team performance or participation (e.g. perceived team

effectiveness, team climate).

4. Resource use (cost of implementing and sustaining

the intervention, and subsequent use of healthcare re-

sources).

5. Sustainability of effects over time.

Search methods for identification of studies

Electronic searches

We will search the following electronic databases for primary stud-

ies.

1. The Cochrane EPOC Group Specialised Register and

the database of studies awaiting assessment (see ’Spe-

cialised register’ under About Cochrane, Cochrane

Groups, Effective Practice and Organisation of Care).

2. The Cochrane Central Register of Controlled Trials

(CENTRAL).

3. Bibliographic databases: MEDLINE, EMBASE,

CINAHL, PsycINFO, and Scopus.

We will also search the Database of Abstracts of Reviews of Effects

(DARE) to identify potentially relevant reviews.

We will use the following strategy to search MEDLINE and will

adapt the strategy for other databases, using the most appropriate

controlled vocabulary for each. The strategy combines text words

and controlled vocabulary for describing CQI with the Cochrane

EPOC Group methodological filter. We will not apply any lan-

guage restrictions.

Ovid MEDLINE search strategy

1. (quality and ((continuous$ or total) adj5 (manag$ or

improv$))).tw.
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2. ((continuous$ or total) and (quality adj3 (manag$ or

improv$))).tw.

3. (CQI or TQM).tw.

4. total quality management/

5. quality manag$.tw.

6. ((process or processes or system or systems) adj3 (im-

proving or improvement or improve or redesign$)).tw.

7. model for improvement.tw.

8. ((improvement or QI or quality assurance or QA) adj5

(team? or microsystem? or cycle?)).tw.

9. (PDSA or PDCA or TQIS or plan do study or plan do

check).tw.

10. ((shewhart or shewart or deming) adj3 (cycle or

method).tw.

11. rapid cycle.tw.

12. (quality adj2 collaborative?).tw.

13. (breakthrough adj3 (series or project or collabora-

tive?)).tw.

14. (lean adj (approach or management or method? or

methodology or thinking or enterpri#e or practice or

philosophy or principles)).tw.

15. six sigma.tw.

16. or/1-15

17. randomized controlled trial.pt.

18. random$.tw.

19. control$.tw.

20. intervention$.tw.

21. evaluat$.tw.

22. or/17-21

23. animal/

24. human/

25. 23 not (23 and 24)

26. 24 not 25

27. 16 and 26

Searching other resources

For all included studies, we will conduct author and citation

searches in Science Citation Index database.

Grey literature

We will search the Healthcare Management Information Consor-

tium (HMIC) database for evaluations published in government

reports and other grey literature. We will also search websites of

relevant organisations for unpublished and ongoing studies. Ex-

amples include: the Institute for Healthcare Improvement (IHI)

( www.ihi.org); the Agency for Healthcare Research and Qual-

ity (AHRQ) grants on-line database ( www.gold.ahrq.gov); the

Robert Wood Johnson Foundation ( www.rwjf.org); the National

Institute for Health Research (NIHR) which includes the Service

Delivery and Organisation Programme (SDO) ( www.nihr.ac.uk

and www.sdo.nihr.ac.uk ).

International trials registers

We will search the following registry search platforms to iden-

tify unpublished and ongoing studies: Current Controlled Trials

metaRegister of Controlled Trials ( www.controlled- trials.com)

and the International Clinical Trials Registry Platform Search Por-

tal ( www.who.int/ trialsearch).

Reference lists

We will screen the reference lists of all included studies and any

relevant reviews identified from the search.

Correspondence

We will write to the corresponding authors of all included studies

and relevant reviews to assist with identification of unpublished

and ongoing studies.

Data collection and analysis

Selection of studies

One review author (SB) will screen titles to exclude clearly ir-

relevant references. To ensure consistent application of inclusion

criteria, all review authors will independently screen a randomly

selected subset of studies using a pre-determined form and guid-

ance. We will discuss any discrepancies (all authors) and, if re-

quired, we will revise the form and guidance to optimise consis-

tency of screening decisions. At least two review authors (SB and

HB, SG, JM or PW) will independently screen all titles and ab-

stracts to identify potentially relevant papers. We will retrieve full

text copies of all potentially relevant papers, including those where

the description of the intervention, study design, participants, or

outcomes is insufficient to make a decision about inclusion. One

review author will collate retrieved papers (SB) and two review au-

thors will independently apply inclusion criteria (SB and HB, SG,

JM or PW). Disagreement will be resolved by discussion between

all review authors or, where this is not possible, between the two

screening review authors and an arbiter (HB, SG, JM, or PW).

Data extraction and management

At least two review authors (SB and HB, SG, JM or PW) will

independently undertake data extraction for each included study

using a modified Cochrane EPOC Group data collection checklist

that has been pre-determined and piloted by all review authors.

Discrepancies in data extraction will be resolved by discussion

between all review authors or, where this is not possible, between

the two review authors extracting data and an arbiter (HB, SG,

JM, or PW).

Characteristics of the CQI intervention

We will extract data on the following characteristics of the CQI

intervention: scope of the CQI intervention; components of the

CQI intervention (planned and actually implemented); compo-

nents of the CQI intervention implementation strategy (planned

and actually implemented). Where details are not included in the

published study, or are unclear, we will contact authors requesting

further information.
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Scope of the CQI intervention

We will extract data on the scope of the CQI intervention, specif-

ically whether the intervention was targeted at a single team per

study site; multiple teams per study site but without an organisa-

tion-wide intervention component; multiple teams per study site

with an organisation-wide intervention component; a single team

per study site with an inter-organisation intervention component

(such as a quality improvement collaborative); or multiple teams

per study site with an inter-organisation intervention component.

Components of team-based CQI

We will extract data on the intervention components using a

framework for team-based CQI to guide data extraction. The

framework is adapted from the main elements of The Model for

Improvement (Moen 1987; Institute for Healthcare Improvement

2008), FOCUS-PDCA® (McEachern 1992), and the team qual-

ity improvement sequence (TQIS) (Ovretveit 1999).

The framework includes the following intervention components.

1. Improvement team established, with health professional

and non-clinical representation from areas that con-

tribute to delivery of the care process, to review the work

process and plan and test changes.

2. Steps, methods, and tools

i) Setting time-specific, measurable aims for

process improvement.

ii) Undertaking a process to map the steps in the

work process targeted for change (e.g. using

flow charts to pictorially represent the steps

in a process).

iii) Identifying sources of variation in the work

process, using data collection and analysis to

identify the most important causes of varia-

tion (e.g. using Pareto diagrams to identify

the major sources of variation in a process).

iv) Identifying the changes that are most likely

to result in improvement, using knowledge

of the process and sources of variation.

v) Planning and testing changes to the process

(e.g. using repeated cycles of a structured

problem solving approach like the Plan-

Do-Study-Act (PDSA) cycle, the Plan-Do-

Check-Act (PDCA) cycle, or equivalent).

vi) Collecting and analysing process or outcome

data at all points of the problem solving cycle

to assess and review the effect of the changes

(e.g. using control charts to monitor the per-

formance of a process).

vii) Implementing process or system changes that

lead to improvement.

We will extract data on specific tools used in the CQI process,

categorising them as either tools to collect and manage data (e.g.

cause and effect diagrams, control charts, Pareto charts), or tools to

facilitate group processes and decision making (e.g. brainstorming;

structured problem solving models; nominal group technique) (

Gilman 1995; Ovretveit 2005).

Other components of team-based CQI interventions

Additional intervention components will be classified using the

Cochrane EPOC Group taxonomy. The additional components

will be categorised as: 1) components delivered by the investigator

that are considered to be part of the CQI intervention based on

their definition of CQI, 2) additional interventions delivered by

the investigator to supplement the CQI intervention, or 3) sec-

ondary interventions arising from the CQI process that are im-

plemented by the improvement team to ’improve’ the clinical care

process.

Components of organisation wide CQI strategies

For studies evaluating organisation-wide CQI interventions, we

will treat the organisation level components as a potential effect

modifier of team-based CQI. We will extract descriptions of the or-

ganisation-wide CQI components using a framework based on Lin

and colleagues’ commitment to quality improvement scale (Lin

2005). The scale includes four dimensions: leadership (articulated

values, behaviours and abilities that support quality improvement,

alignment of quality improvement with organisational goals); em-

ployee involvement in quality planning; human resources utilisa-

tion (training, rewards and recognition for quality improvement);

customer satisfaction (assessment of customer needs and expecta-

tions and use of this data for improvement).

Components of inter-organisation CQI strategies

We expect that most inter-organisation strategies will fit the qual-

ity improvement collaborative model (Kilo 1998). We will use the

criteria developed by Schouten and colleagues (Schouten 2008)

to extract data on intervention components specific to quality im-

provement collaboratives. For reporting and analysis purposes, we

will treat quality improvement collaboratives as a separate sub-

group of team-based CQI interventions (see ‘Data synthesis’ and

‘Subgroup analysis and investigation of heterogeneity’).

Implementation of the CQI intervention

We will extract descriptions of the strategy and methods used to

implement team-based CQI (planned and actual). The intensity

of the implementation strategy will be treated as an effect mod-

ifier. We hypothesise that intensive training and support for use

of CQI methods, such as that used in quality improvement col-

laboratives, will improve competency in the use of CQI methods

and increase actual use of the methods, resulting in improved out-

comes (Boonyasai 2007).

The intensity of implementation will be categorised indepen-

dently, in a subjective manner by two review authors (SB and HB

or PW) as high or moderate-to-low. Disagreements will be resolved

by discussion between all review authors. Criteria are based on

training and support provided in quality improvement collabora-

tives. All five of the following criteria must be met for implemen-

tation strategies to be rated as high intensity.
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• Number of PDSA cycles or equivalent during interven-

tion period (three or more cycles in 12 months or equiv-

alent).

• Extent of training (four or more full-day workshops in

12 months).

• Method of training (interactive educational meetings or

workshops).

• Training content (covers quality improvement theory,

methods, and tools including: the use of The Model for

Improvement or equivalent; teamwork skills; measure-

ment and analysis for improvement).

• Support throughout implementation process by experts

in quality improvement or trained facilitators.

We will also extract data on the intervention duration, the size and

composition of CQI teams, and frequency of CQI meetings.

Organisational context in which the intervention is used

We will extract descriptions of the healthcare setting and any mea-

sures of organisational support for quality improvement. Descrip-

tions of the type and characteristics of the healthcare setting may

include information about size, complexity, and disadvantage such

as socioeconomic characteristics of the setting. In our analysis, we

will include type of setting as a potential effect modifier, apply-

ing a simple categorisation of settings as ’hospital’ or ’other’ (see

’Subgroup analysis and investigation of heterogeneity’). While this

does not reflect the diversity of healthcare settings, introducing

change in complex, differentiated hospital settings poses particu-

lar challenges that may modify the effect of CQI. Organisational

support for quality improvement will also be considered as a po-

tential effect modifier. We will explore heterogeneity relating to

organisational support across studies reporting a reliable and valid

measure of organisational commitment to quality improvement

(e.g. Shortell 2004), organisation-wide implementation of qual-

ity improvement (e.g. Alexander 2007), organisational culture for

quality improvement (e.g. Shortell 2004), or an equivalent instru-

ment.

Complexity of targeted change

For each study we will report the purpose of the targeted change

(e.g. appropriate management based on evidence-based clinical

practice guidelines, cost containment) and the nature of the desired

change (e.g. reduction, increase, cessation).

The complexity of the targeted change will be categorised inde-

pendently, in a subjective manner by two review authors (SB and

HB or PW) as high, moderate or low. Disagreements will be re-

solved by discussion between all review authors. The categories

will be based on:

• the number of changes required;

• the extent to which complex judgements or skills are

necessary;

• the number of staff and professions involved in the

change;

• the number of facilities or departments involved in the

change.

Assessment of risk of bias in included studies

Two review authors (SB, JM) will independently assess the risk of

bias for each included study, using the ‘Risk of bias’ tool described

in the Cochrane Handbook for Systematic Reviews of Interventions (

Higgins 2008a) and additional criteria developed by the Cochrane

EPOC Group (EPOC 2009). Any disagreements will be resolved

by discussion involving a third review author (SG). Risk of bias will

be considered in the analysis (see ’Data synthesis’ and ’Sensitivity

analysis’) and fully described in the table of included studies.

For RCTs and CCTs we will assess risk of bias associated with the

following six domains from the ‘Risk of bias’ tool: sequence gener-

ation; allocation concealment; blinding of participants, personnel,

and outcome assessors; incomplete outcome data; selective out-

come reporting; and other potential threats to validity (Higgins

2008a). We will include three additional domains that assess de-

sign-specific threats to validity covered by the Cochrane EPOC

group: imbalance of outcome measures at baseline; comparabil-

ity of intervention and control group characteristics at baseline;

and protection against contamination (EPOC 2009). Finally, for

clustered study designs, we will assess the risk of bias associated

with an additional domain: selective recruitment of participants.

In studies eligible for inclusion in this review, the term ‘participant’

may refer to CQI teams, team members, and patients. Selective

recruitment can occur at any of these levels when those responsible

for recruitment have knowledge of the group allocation. We have

written criteria for assessing selective recruitment in clustered de-

signs (see ’Additional tables’, Table 1), drawing on guidance from

the Cochrane Handbook for Systematic Reviews of Interventions (

Higgins 2008a) and other sources.

Table 1. Criteria for judging risk of bias in recruitment of ’participants’ in cluster designs

RECRUITMENT OF ’PARTICIPANTS’1 IN CLUSTER DESIGNS2

Was selective recruitment of CQI teams, team members, and patients, adequately prevented during the study?
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Table 1. Criteria for judging risk of bias in recruitment of ’participants’ in cluster designs (Continued)

Criteria for a judgement of ’YES’

(i.e. low risk of bias).

’Participants’ and those involved in the identification and/or re-

cruitment of the ’participants’ did not have knowledge of the

group allocation because one of the following, or an equivalent,

method was employed:

• ’Participant’ recruitment was completed prior to group

assignment and the same ’participants’ were followed

up over time

• ’Participant’ recruited post group assignment but:

•

◦ Carried out by a person who was blinded to

the group allocation.

◦ Carried out by a person who is unaware of

characteristics of the ’participants’ (for exam-

ple, effectiveness of teams, clinical character-

istics of patients).

◦ Eligibility criteria were such that it was un-

likely to be subverted by knowledge of group

allocation (for example, all health profession-

als within a cluster included; all patients at-

tending a hospital within a specified period

of time included).

•

◦ Invited by mail questionnaire with identical

information to ’participants’ in the interven-

tion and control arms.

Criteria for a ’NO’

(i.e. high risk of bias).

Those involved in the identification and/or recruitment of the

’participants’ may have had knowledge of the group allocation:

• ’Participant’ identification and/or recruitment under-

taken post group allocation by a person who was un-

blinded and who may have had knowledge of charac-

teristics of the of the ’participants’.

Criteria for a judgement of ’UNCLEAR’

(uncertain risk of bias).

Insufficient information to permit judgement of ’Yes’ or ’No’.

1 ’Participants’ in the context of studies included in this review can refer to teams, team members, or patients.
2 The purpose of this domain is to assess the risk of selection bias from recruitment of ’participants’ into the study. For RCTs, the risk

of selection bias is also assessed through the domains ’Sequence generation’ and ’Allocation concealment’ (Higgins 2008). However, in

cluster-RCTs, even with adequate sequence generation and adequate allocation concealment, ’participants’ can be selectively included

in the trial. In addition, this can occur at multiple levels when there are multiple levels of clustering. For example, in a C-RCT

where primary care practices are randomised to the intervention and control groups, selection bias could occur when recruiting both

practitioners and patients to the trial. Practitioners’ knowledge of their practice allocation could affect the type of practitioners who

choose to be involved in the trial and if, for example, the practitioners are involved in the recruitment of patients, they may selectively

recruit patients depending on their clinical characteristics.
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In cluster-RCTs with multiple levels, the risk of bias from selective recruitment may differ for outcomes measured at different levels.

Using the example above, if all practitioners within a practice were recruited, but practitioners recruited patients, then bias from selective

recruitment will be low for outcomes measured at the practitioner level, but may be high for outcomes measured at the patient level.

The criteria in Additional Table 1 for judging the risk of bias in recruitment of ‘participants’ to cluster designs can be applied to CCTs

and CBAs.

We will assess risk of bias in CBA studies using the same domains

and criteria applied to RCTs (EPOC 2009).

For ITS studies, we will assess risk of bias associated with the fol-

lowing seven domains: intervention independent of other changes;

shape of intervention effect pre-specified; intervention unlikely to

affect data collection; blinding of outcome assessors to interven-

tion allocation; incomplete outcome data; selective outcome re-

porting; and other sources of bias (EPOC 2009).

We will use the criteria specified in the Cochrane Handbook for

Systematic Reviews of Interventions and Cochrane EPOC Group

guidance to judge whether a study has a low, high, or unclear

risk of bias for each domain. For each included study, we will

report our assessment of risk of bias for each domain together

with a descriptive summary of the information that influenced our

judgment. The overall risk of bias for each study will be judged

according to the criteria described under ’Data synthesis’.

Measures of treatment effect

Outcomes

For each outcome category (dichotomous healthcare professional

performance, continuous healthcare professional performance, di-

chotomous patient outcome, continuous patient outcome), we

will include the outcome which has been identified as the primary

outcome by the publication authors. When multiple primary out-

comes are identified, we will rank the intervention effect estimates

of these outcomes, as reported in the publication, and select the

outcome with the median effect estimate. For RCTs, where possi-

ble, we will verify that the specified primary outcomes in the pub-

lications are consistent with those identified in the trial protocols

and/or trial registry entries. When no primary outcome is spec-

ified, we will use that specified in the sample size calculation. If

there are no sample size calculations, we will rank the intervention

effect estimates, as reported in the publication, and select the me-

dian effect estimate. When there is an even number of outcomes,

we will include the outcome whose effect estimate is ranked n/2,

where n is the number of outcomes.

In results tables we will report whether we have used the primary

outcome or the outcome with the median effect estimate.

All outcomes described by authors will be collected along with how

they were measured (self-report, chart abstraction, other objective,

major or minor outcome).

Measures of treatment effect for RCTs, CCTs, and CBAs

For included outcomes, we will extract the intervention effect es-

timate reported in the publications along with its P value and

confidence interval, and the method of statistical analysis used to

calculate it. If an inappropriate statistical method has been used,

we will not present the P value or confidence interval except if we

are able to re-analyse the data. In this circumstance, the P value

will be annotated with the word ’re-analysed’ in the results tables.

To make comparisons between studies, where possible, we will

calculate the effect estimates listed in Table 2 and Table 3 (see ’Ad-

ditional tables’). For binary outcomes, our primary effect estimate

will be the relative risk and for continuous outcomes, our primary

effect estimate will be the standardised mean difference. P values

for these effect estimates will be calculated adjusting appropriately

for the design where possible. The effect estimates will be stan-

dardised so that ratios greater than one, and differences between

the intervention and comparator groups greater than zero, repre-

sent benefit for the intervention group.

Table 2. Effect estimators for dichotomous outcomes from RCTs, cluster-RCTs, CCTs, and CBAs

Dichotomous outcomes

Relative risk

RR = RPost,I /RPost,C

where RPost,I =risk of the outcome in the intervention group post intervention, and RPost,C=risk of the outcome in the comparator

group post intervention.
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Table 2. Effect estimators for dichotomous outcomes from RCTs, cluster-RCTs, CCTs, and CBAs (Continued)

Relative risk adjusted for baseline

RRAdj=(RPost,I /RPost,C )/(RPre,I /RPre,C )

where RPost,I and RPost,C are defined above, and RPre,I and RPre,C represent, respectively, the risk of the outcome in the

intervention and comparator groups pre intervention.

Risk difference

RD=RPost,I - RPost,C

where RPost,I and RPost,C are as defined above.

Table 3. Effect estimators for continuous outcomes from RCTs, cluster-RCTs, CCTs, and CBAs

Continuous Outcomes

Standardised mean difference

SMD=(MeanPost,I - MeanPost,C )/SDPre,pooled

where MeanPost,I and MeanPost,C are respectively the means in the intervention and comparator groups post intervention, and

SDPre,pooled is the pooled standard deviation of the two groups pre intervention.

Relative percentage change post intervention

RPC=((MeanPost,I - MeanPost,C )/MeanPost,C )x100

where MeanPost,I and Mean Post,C are as defined above.

Difference in means post intervention

DM=(MeanPost,I - MeanPost,C )

where MeanPost,I and MeanPost,C are as defined above.

Difference in mean change

DMC=(MeanPost,I - MeanPost,C ) - (MeanPre,I - MeanPre,C ) where MeanPost,I and MeanPost,C are as defined above, and

MeanPre,I and MeanPre,C are respectively the means in the intervention and comparator groups pre intervention.

Measures of treatment effect for ITS and repeated measures

ITS

For ITS studies we plan to report the following estimates, and

their P values, from regression analyses which adjust for autocor-

relation: (i) change in level of the outcome at the first point after

the introduction of the intervention (immediate effect of the in-

tervention), (ii) the post-intervention slope minus the pre-inter-

vention slope (long term effect of the intervention).

Unit of analysis issues

Clustering

Studies where clusters of individuals are randomised (cluster-

RCTs, CCTs) or allocated (CBAs) to intervention groups, but

where inference is intended at the level of the individual, need to

be analysed appropriately to account for correlation of observa-

tions within clusters. Standard statistical methods assume inde-

pendence of observations, and their use in these types of studies

will generally result in artificially small P values and overly narrow

confidence intervals for the effect estimates (Ukoumunne 1999).

These studies can generally be re-analysed by making assumptions

about the intra-cluster correlation (ICC). Estimates of ICC will

be obtained from contacting authors, or imputed, using external

estimates from similar studies (Ukoumunne 1999; Health Services
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Research Unit) or using general recommendations from empirical

research (Campbell 2000). If this is not possible we will report the

effect estimate and annotate the phrase ’unit of analysis error’.

ITS studies

ITS studies have been shown to be frequently incorrectly analysed

(Ramsay 2003) with statistical methods which do not account for

the autocorrelation of data points. We plan to re-analyse results

from such studies where we are able to obtain the data from the

authors, or from data presented in graphs or tables in the publi-

cation. Time series regression analysis accounting for first order

autocorrelation will be used to analyse the data and estimate a

change in level of the outcome at the first point after the introduc-

tion of the intervention, and the post intervention slope minus the

pre-intervention slope (Ramsay 2003; Austvoll-Dahlgren 2008).

Confidence intervals will be calculated for these effect estimates.

Dealing with missing data

Attrition rates will be presented for the selected outcomes of the

included studies. We plan to extract data which allows for at least

an available case analysis from the included studies. We do not

plan to undertake any imputation for missing outcome data.

Some studies may have missing summary data, for example, ICCs

or standard deviations. We will impute these summary data where

possible and report the assumptions we have made in the results

tables. The affect of our choice of ICCs on the pooled effect esti-

mate in any meta-analysis will be investigated through sensitivity

analyses.

Assessment of heterogeneity

We will make an assessment of whether to pool relative risks mea-

suring the effectiveness of CQI compared to no intervention on

healthcare professional performance by assessing if the interven-

tions in the included trials within the two main categories of CQI

(quality improvement collaboratives and other forms of team-

based CQI) are similar enough. We will assess statistical hetero-

geneity in any meta-analyses undertaken by visually inspecting the

scatter of effect estimates on the forest plots and by the I2 statistic

(Higgins 2003).

Assessment of reporting biases

In addition to undertaking an extensive search of the literature, we

plan to search the International Clinical Trials Registry Platform

Search Portal and Current Controlled Trials metaRegister of Con-

trolled Trials to identify trials in addition to those found through

the search. Investigators of these trials will be contacted for further

information.

We plan to investigate if there is evidence of small study effects,

if there are sufficient RCTs (at least ten), using funnel plots and

formal statistical tests for funnel plot asymmetry. It is anticipated

that there may be heterogeneity in effect estimates because of vari-

ability in the intervention. We therefore plan to use the statistical

test proposed by Rücker et al (Rücker 2008), which can be used

when there is substantial between-study heterogeneity. While this

test has not been evaluated for relative risks, there are currently no

firm guidelines recommending a preferred test for this measure of

treatment effect (Sterne 2008).

Data synthesis

For each comparison, we will report tables of summary statistics for

each of the included studies (RCTs, CCTs, CBAs). The tables will

include baseline and follow-up summary statistics, effect estimates

and their statistical significance, and information on effect modi-

fiers and study design. We will summarise the effect estimates for

the dichotomous healthcare performance outcome within com-

parison, type of intervention (quality improvement collaborative

versus other team-based CQI), and study design. This will in-

clude the presentation of the median effect estimate, inter-quartile

range, and the range. Graphs, such as box-plots, will be used to

graphically display this data. Only summaries of the dichotomous

healthcare performance outcome will be made since this outcome

will generally be a measure of adherence and can therefore be more

consistently interpreted across studies compared to outcomes col-

lected at the patient level. We have selected the dichotomous out-

come in preference to the continuous outcome since dichotomous

healthcare performance outcomes appear to be reported more fre-

quently (Grimshaw 2004 (appendix 1); Jamtvedt 2006) and data

used in the calculation of the SMD may be more difficult to ob-

tain.

If possible, we plan to use meta-analytical methods to pool rel-

ative risks measuring the effectiveness of CQI compared to no

intervention on healthcare performance. Only RCTs which are

judged as being at a low risk of bias, using the criteria below, will

be included in these analyses. Studies will be pooled in subgroups

defined by type of intervention (quality improvement collabora-

tive versus other team-based CQI) but will not be pooled across

these subgroups, since we believe the variability of implementa-

tion intensity will be too large. We will make an assessment of the

clinical and methodological diversity before deciding whether to

undertake meta-analyses (Assessment of heterogeneity). Random-

effects meta-analysis (DerSimonian 1986) will be used to pool

intervention effects because of anticipated clinical and method-

ological diversity. We plan to report an approximate 95% range of

underlying effect estimates, based on the between-study variance

estimate, to provide some information on the spread of effect es-

timates (Higgins 2009). We will prepare a ’Summary of findings’

table from the results of the meta-analysis using the methods de-

scribed in the Cochrane Handbook for Systematic Reviews of Inter-

ventions (Schünemann 2008).

RCTs will be judged as being at a low risk of bias if they meet all of

the following criteria: a low risk of bias for sequence generation, a

low or unclear risk of bias for allocation concealment, a low risk
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of bias for blinding, a low risk of bias for incomplete outcome

data, a low or unclear risk of bias for selective outcome reporting,

and a low risk of bias for ‘participant’ recruitment. Our reasons

for including RCTs with unclear allocation concealment and se-

lective outcome reporting are as follows. We anticipate that all in-

cluded RCTs will be cluster-RCTs because CQI interventions are

targeted at groups rather than individuals. Allocation concealment

is not usually a source of bias in cluster-RCTs because the clusters

are often randomised at once. Although empirical methodological

research has demonstrated that selective outcome reporting is an

important form of bias (Dwan 2008), in this review we expect it

will be difficult to make a definitive judgment (either low or high

risk of bias) for this domain since CQI will be evaluated across

diverse clinical conditions, resulting in large variability in the out-

comes collected. This will make it difficult, for example, to make

comparisons between RCTs to identify outcomes that may have

been selectively reported.

Results from ITS studies will be presented in tables for each com-

parison with summary statistics for each of the included studies,

change in level of the outcome at the first point after the introduc-

tion of the intervention, post intervention slope minus the pre-

intervention slope, and information on effect modifiers. This will

also be presented graphically using, for example, scatter plots of

change in level versus change in slope with combinations of sta-

tistical significance denoted by different symbols.

Subgroup analysis and investigation of heterogeneity

We plan to investigate if the effect of CQI versus no intervention

is modified by the type of intervention (quality improvement col-

laborative versus other team-based CQI), intensity of the inter-

vention implementation (high intensity versus low intensity), or-

ganisational support for CQI (supportive versus non-supportive),

team performance (high performing teams versus low or moder-

ately performing teams), and setting (hospital versus other). This

will be investigated visually (for example using box-plots and bub-

ble plots) and formally through subgroup analyses, or if there are

enough trials, using random-effects meta-regression. Meta-regres-

sion is the preferred approach since we are able to estimate the

relative change in the intervention effect (and 95% CI) for each

subgroup compared to a reference subgroup. Investigation of the

latter four effect modifiers will be undertaken separately within the

type of intervention. The categorisation of the levels of the effect

modifiers ’organisational support for CQI’ and ’team performance’

can not be defined a priori since it is unknown what measurement

tools will be used to assess these factors in the included RCTs. If

possible, we will use information about the measurement tools to

classify the effect modifiers. If this is not possible, we plan to use

reported summary statistics and information about the scales to

create a standardised score for each RCT. These scores will then

be split into two groups based on the median standardised score.

A Bayesian method for performing random-effects meta-analysis

will be used to investigate if baseline healthcare performance is

predictive of the effectiveness of CQI on healthcare performance,

if there are an adequate number of RCTs (Thompson 1997). This

will be undertaken separately within type of intervention. This

approach to investigating underlying healthcare performance as a

source of heterogeneity corrects for the bias occurring from regres-

sion to the mean (Thompson 1997).

Sensitivity analysis

For the primary meta-analysis comparing the effectiveness of CQI

to no intervention on healthcare performance, we will undertake

a sensitivity analysis to investigate how the pooled intervention

effect is affected by the inclusion of RCTs at an unclear or high risk

of bias. In addition, we will investigate if the pooled intervention

effect is robust to our assumptions of ICCs.
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Chapter 3 

Continuous quality improvement: effects on professional practice and healthcare 

outcomes in primary care (systematic review findings and discussion) 

 

This chapter presents the findings and discussion for the first part of the systematic review described in 

the protocol presented in Chapter 2. A decision was made to split the review by healthcare setting, for the 

conceptual and practical reasons described below. This first part of the review focuses on primary care 

settings, and the second on other healthcare settings (not included in this thesis). The change to protocol 

was approved by the Cochrane Effective Practice and Organization of Care (EPOC) editorial group in 

August 2011. 

 

Because of the size of the review (16,860 studies from the database searches), a staged approach to 

completing the review was needed to ensure more timely access to the review findings. Splitting by 

setting was reasoned to be the most appropriate way to facilitate this process. In the protocol, type of 

healthcare setting was identified as a potential effect modifier. We hypothesised that introducing systems 

change in large, differentiated hospital settings might modify the effects of CQI because of the complexity 

of making change across units [125]. Other factors, such as the type of care delivered and organisational 

infrastructure (e.g., quality departments, information systems) also suggest that findings from evaluations 

of CQI in large, differentiated settings are unlikely to be applicable in primary care. Reviewing evidence of 

the effects of CQI in primary care aligns with the overall aims of this thesis. 

 

The review will be submitted for publication in its final format to The Cochrane Library. 
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Continuous quality improvement: effects on professional 

practice and healthcare outcomes in primary care 

 

Methods: differences between protocol and review 

Criteria for considering studies for this review 

Types of studies 

This review is limited to randomized controlled trial (RCTs). Randomized controlled trials reduce the 

likelihood that observed effects will be due to factors other than the intervention (since, on average, they 

avoid confounding bias); hence they provide the best evidence about the effects of CQI.  Arguments 

supporting the use of designs other than RCTs to evaluate the effects of CQI are often proposed in large 

organizational settings, primarily because of feasibility (e.g., a limited number of hospitals). In primary 

care, however, these arguments are less convincing, because of the number of available practices.  

 

Types of participants 

This review is limited to primary care settings. We used Starfield’s definition of the features of primary 

care to guide inclusion decisions: “first‐contact access for each new need; long‐term person‐ (not disease) 

focused care; comprehensive care for most health needs; and coordinated care when it must be sought 

elsewhere” (p458) (Starfield, Shi et al. 2005). Eligible settings included general practice (including family 

practice and primary care physicians), community health facilities, dentistry practice, and primary contact 

allied health.  

 

Search methods for the identification of studies 

Changes were made to the search strategy and the database searches as follows. 

Electronic searches 

The MEDLINE methodological design filter used by the EPOC group was revised between publication of 

our protocol and completion of the search. The EPOC group trial search coordinator also made revisions to 

the strategy to optimize the sensitivity and specificity of retrieval of CQI studies. These revisions were 

included in the final search strategy (Appendix A1). For the MEDLINE search strategy, a filter was applied 

to limit studies to primary care settings (Appendix A1). MEDLINE Ovid was searched from 1950 to 

February 2010 and CINAHL from 1981 to February 2010. The Cochrane Library, the Cochrane Central 
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Register of Controlled Trials (CENTRAL), and the EPOC Group Specialized Register were searched up to 

May 2010.  

 

On advice from the trial search coordinator, we did not search PsychINFO, Scopus, or the Healthcare 

Management Information Consortium (HMIC) database because these databases were not expected to 

yield additional trials. EMBASE will be searched for the second part of the review. 

Searching other sources 

We plan to contact the corresponding author of all included studies when we complete the screening for 

the second (non‐primary care) part of the review (at which stage we will provide them with a full list of 

included, excluded, and pending studies), and ask them to identify any potential missed studies. 

Additional searching (websites, trials registers) will be conducted in the second part of the review.  

 

Data collection and analysis 

Selection of studies 

Two authors (SB and MB) independently screened all titles and abstracts to identify potentially relevant 

papers. One author applied inclusion criteria to the full text of potentially eligible studies (SB). A second 

author (either MB or JM) independently screened all included studies and those where there was 

potential uncertainty over screening decisions (i.e., those listed in the table of excluded studies). 

Disagreements were resolved by discussion between the two screening review authors.  

Data extraction and management 

One author (SB) extracted qualitative data and a second author (JM) extracted quantitative data including 

effect estimates and summary statistics. Two authors (SB and JM) independently extracted data to assess 

risk of bias (including a list of outcomes measured and measurement methods). The final data extraction 

guidance is provided in Appendix A2. 

Analytic methods 

Changes to planned methods for measures of treatment effects (outcomes; measures of treatment effect 

for RCTs, CCTs, and CBAs), unit of analysis issues (clustering), and data synthesis are reported in Table 1. 
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Results 

Description of studies 

Figure 1 shows the flow of studies through the review. Our search identified 3409 non‐duplicate 

references, 662 of which were included for full text screening. Eight randomised trials, reported in 15 

papers, were included (Appendix A3, Table 1 characteristics of included studies). All included trials were 

cluster‐randomised with randomisation at the practice level.  

 

Full text screening excluded 642 papers (Figure 1). Reasons for exclusion of 29 studies that narrowly 

missed meeting inclusion criteria are provided in Appendix A3, Table 2. Fourteen studies were excluded 

because they used non‐randomized designs. Seven of these were controlled before and after studies (four 

evaluated standard CQI (Brown 2000, Latessa 2000, Margolis 2008, Solberg 2001); three evaluated quality 

improvement collaboratives (QICs) (Asch 2005, Landon 2007, Landon 2004)), four were interrupted time 

series studies (three evaluated standard CQI (Goldberg 2002, Mansour 2008, Margolis 2001); one 

evaluated a QIC (Boushon 2006)), and three studies used uncontrolled before and after designs (one 

evaluated standard CQI (Din‐Dzietham 2004); two evaluated QICs (Epstein 2008, Mangione‐Smith 2005)). 

Fourteen studies were excluded because the intervention did not meet all CQI criteria. Six of these studies 

used an intervention that was not team‐based (five quality circles (Bermejo 2009, Ioannidis 2009, 

Schneider 2008, Verstappen 2003, Wensing, 2004), and one CQI process conducted by an external opinion 

leader (Elliott 2002)), seven studies did not include an iterative approach to planning and testing change 

(Foster 2007, Lobo 2002, Ornstein 2004, Ornstein 2008, Wessell 2008, Palmer 1985, Rose 2008), and one 

study did not include data collection to measure effects of changes (Lewin 2005). One study was excluded 

because it did not measure a professional performance or patient outcome (Engels 2006). 

 

Five studies are pending assessment: three protocols for which trial results appear yet to be published 

(Bailie 2008, Dolor 2009, Trietsch 2009) and two studies where we could not confirm intervention content 

(Canovas 2009, McBride 2000) (Appendix A3, Table 3).  
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Characteristics of setting and professionals 

All eight trials were conducted in the United States. One trial was based in community health centres for 

underserved populations (Chin 2007), one trial included paediatric primary care practices (Margolis 2004), 

and the remainder were primary care or family practices (Goldberg 1998, Homer 2005, O’Connor 2005, 

Rubenstein 2006, Solberg 2000, Yano 2008). In most trials, the investigators recommended that practices 

form multidisciplinary CQI teams but final team composition and changes to membership were not 

reported. Clinicians, nurses, and administrative staff were most frequently identified as participating in 

CQI teams. One trial, which focused on depression care, included mental health specialists (Rubenstein 

2006), and another trial, focused on prescribing, included pharmacists as team members (Goldberg 1998). 

 

Characteristics of the CQI intervention 

An overview of the CQI intervention components used in each trial is provided in Table 2 and details 

reported under Characteristics of included studies (Appendix A3, Table 1). Six trials evaluated routine CQI 

(described as ‘other team‐based CQI’ in analyses for consistency with protocol) (Goldberg 1998, Margolis 

2004, O’Connor 2005, Rubenstein 2006, Solberg 2000, Yano 2008) and two trials evaluated CQI as part of 

quality improvement colloboratives (Chin 2007, Homer 2005). Most CQI interventions were similar in 

662 articles selected for full 
text review 

4587 potentially relevant 
publications identified & 
screened for retrieval  
‐ 1626 MEDLINE

1
 

‐ 2258 CINAHL 
‐ 212 EPOC group 

specialized register 
‐ 457 Cochrane CENTRAL 

register; The Cochrane 
Library 

‐ 34 other sources 
(reference lists, citation 
searches) 

3925 excluded:
‐ 2747 clearly excluded 

(not CQI, not an 
included study design, 
or not in healthcare) 

‐ 1178 duplicates 

642 articles excluded:
‐ 258 not primary care 
‐ 227 not CQI 
‐ 147 not RCT 
‐ 1 no eligible outcomes 
‐ 9 duplicates 

15 articles included in the 
review, reporting 8 trials 
(5 studies awaiting 
assessment) 

1  
MEDLINE results were limited to primary care by applying a search filter. 11539 non‐
duplicate publications were retrieved from the full MEDLINE search.  

Figure 1. Flow of studies through the review 
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content. The structured problem solving approach was similar across all trials; five trials used plan‐do‐

study‐act cycles alone (Rubenstein 2006, Yano 2008, Margolis 2004) or as part of the model for 

improvement (Chin 2007, Homer 2005), two trials used a 7‐step model of CQI developed for a managed 

care organisation (Solberg 2000, O’Connor 2005), and one trial used the Assess, Improve, Maintain model 

(Goldberg 1998). The extent to which teams were expected to review existing processes prior to planning 

changes varied (Table 2), with seemingly less emphasis on this component in later trials (although 

reporting was limited). Data collection to inform the CQI process was fully supported by the investigators 

in three trials (through provision of audit and feedback reports) (Margolis 2004, Rubenstein 2006, Yano 

2008), partially supported in one trial (through medical record audit tools) (Chin 2007), solely the 

responsibility of CQI teams in three trials (Goldberg 1998, O’Connor 2005, Solberg 2000) and not reported 

in the remaining trial (Homer 2005). 

 

Data on the extent to which CQI methods were used by teams (i.e. intervention fidelity) was, in most 

cases limited, and the types of data collected varied considerably across trials (Table 2 for an overview, 

Table 3 for details). Six trials reported no information about the number of cycles of iterative planning and 

testing teams completed (Chin 2007, Goldberg 1998, Homer 2005, Margolis 2004, O’Connor 2005, Yano 

2008). Solberg 2000 stated that “few teams finished even one complete CQI cycle” (p110). They measured 

use of each CQI component from self‐report surveys, reporting that about two thirds of practices tested 

and revised their plans (Solberg 1998). Rubenstein 2006 reported that some teams did not conduct 

iterative tests of change.  

 

Frequency of team meetings was reported in three trials; most teams met once every two to four weeks 

over four to 22 months. Three trials reported total time spent on the project from estimates provided by 

individual teams. These were 556 hours per practice over 22 months (Solberg 2000), 59 to 264 hours per 

practice over 12 months (Goldberg 1998), and 60 to 882 hours per practice over 24 months (Rubenstein 

2006). 
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Table 2. Overview of planned CQI components, implementation methods, and fidelity1 

Component  C
h
in
 2
0
0
7
 

G
o
ld
b
erg 

1
9
9
8
 

H
o
m
e
r 

2
0
0
5
 

M
argo

lis 

2
0
0
4
 

O
’C
o
n
n
o
r 

2
0
0
5
 

R
u
b
en

stein
 

2
0
0
6
 

So
lb
erg 

2
0
0
0
 

Yan
o
 2
0
0
8
 

PLANNED CQI INTERVENTION COMPONENTS  QIC  CQI  QIC  CQI  CQI  CQI  CQI  CQI 

Duration of CQI intervention (months)
2
  12  12  12  12  18  2‐4  22  ? 

Topic selection and aims                 

predetermined topic                 

teams set measurable aims      ?           

Review & analysis of existing process                 

teams reviewed existing process  ?    ?      ?    ? 

teams identified sources of variation, root cause of problems  ?    ?  ?    ?    ? 

Planning & testing changes                 

teams identified change ideas      ?           

investigators or experts identified change ideas    X             

teams planned and tested changes on small scale                 

recognized problem solving framework (e.g., PDSA, model for 
improvement, or equivalent) 

              ? 

teams reviewed feedback from small scale tests, revised and re‐tested 
changes 

               

Number of cycles
 
recommended / number completed  ?/?  ?/?  ?/?  ?/?  ?/?  X/?  ?/?  ?/? 

Data collection                 

to understand problem / existing process  ?          ?    ? 

to measure/understand the effects of changes                 

to monitor wider implementation      ?    ?    ?   

Data collection support                 

teams entirely responsible using existing systems      ?  X    X    X 

partially supported (e.g., provision of data collection systems or tools)    X  ?  X  X  X  X  X 

fully supported (e.g., audit reports from investigators)  X  X  ?    X    X   

PLANNED IMPLEMENTATION METHODS                 

educational materials  ?               

material to support design of evidence‐based changes (e.g., provision 
of research) 

?  X             

educational meetings (training, conference calls etc)                 

facilitation  X    X           

social influence (opinion leaders, experts, peers)                 

COMPONENTS ASSESSED FOR FIDELITY                  

planning and testing changes (e.g., use of PDSA)  X  X  X  X        X 

teamwork  X    X  X  X    X  X 

collection and use of data  X  X    X  X  X    X 

participation  X      X        X 

implementation of structural changes to process of care    X  X           
1
  ‐ component included    ‐ component partially included or variant included (e.g., for ‘teams identified change ideas’ =  a mix of team and 

the investigators’ ideas)  ? – unclear whether component included (not reported)  X – component not/unlikely included; fidelity not assessed.  
2
 With the exception of Rubenstein 2006, this period included time to implement systems changes. In Rubenstein 2006, this period covered the 

time over which teams repeated PDSA cycles until no further testing was required. This took between 2 and 4 months, after which teams 
implemented their depression care model (completed about 9 months from intervention commencement).  
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Implementation of the CQI intervention 

An overview of the methods used to implement CQI is given in Table 2, with description in Table 3. 

Implementation methods are categorized using the EPOC taxonomy. We were unable to categorize the 

intensity of implementation because required data were incompletely reported across trials. However, all 

projects provided considerable support for CQI teams and the level of support appeared similar in trials 

evaluating routine CQI to that in trials evaluating QICs. Educational meetings were used in all trials. 

Content covered CQI methods and information required to implement evidence‐based systems change in 

the targeted clinical area, except in Goldberg 1998 where education covered clinical practice guideline 

recommendations only. Educational meetings varied in length, frequency and duration (e.g., from single 

half day workshops, to 3 or 4 full day learning sessions over 12 months), approach (academic detailing was 

used in two trials (Goldberg 1998, Margolis 2004), and location (onsite for practice team, offsite as part of 

a multi‐team collaborative). Facilitation was used in six trials, involving external periodic visits (Margolis 

2004, Yano 2008), external facilitation in initial implementation period (Goldberg 1998), or an internally 

nominated facilitator (O’Connor 2005, Rubenstein 2006, Solberg 2000). Peer networks (meetings, 

conference calls) and expert support (commenting on proposals, assisting with change) were also used. 

 

Table 3 lists the interventions introduced by CQI teams to improve the targeted behaviour. These reflect 

organisational changes to the systems or processes used to deliver care (e.g., role revision, introduction of 

a clinician reminder), as well as methods used to increase adherence to the changes (e.g., provider 

education). Table 3 also reports assessments of the extent to which CQI teams implemented the planned 

changes (see Fidelity assessments and findings: Organizational changes to systems or processes).  

 

Targeted behaviour 

Table 4 summarises the clinical area targeted for change, the nature of the change, and the outcomes 

measured. All CQI interventions targeted aspects of chronic or preventive care. Chronic illness care was 

targeted in five trials, including diabetes management (Chin 2007, O’Connor 2005), depression (Goldberg 

1998, Rubenstein 2006), childhood asthma (Homer 2005), and hypertension (Goldberg 1998). Preventive 

care was targeted in three trials, one focused on pediatric preventive services (Margolis 2004), one on 

smoking cessation (Yano 2008), and one of adult preventive services (Solberg 2000). The changes targeted 

by the CQI interventions were multi‐faceted, typically involving implementation of a new model of care. 

Two trials aimed to implement the chronic care model (Chin 2007, Homer 2005), and three focused on 

implementing models designed by the investigators (O’Connor 2005, Rubenstein 2006, Solberg 2000). In 

Goldberg 1998 teams were entirely responsible for designing systems changes, while in two other trials 

teams adapted evidence‐based tools to improve systems (Margolis 2004, Yano 2008).  
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Complexity of the targeted change 

We were not able to apply the criteria for assessing the complexity of the targeted change in a reliable 

way with the information reported, so did not categorize the complexity of the targeted changes.  

 

Organisational context in which CQI was used 

Data on organisational context for CQI was sparse. Most trials included some comment about 

organisational support, but did not measure specific factors (either quantitatively or qualitatively). Two 

trials included in‐depth qualitative evaluations alongside the trial. Rubenstein and colleagues examined 

perceived importance of team‐ and organisation‐level factors on success using qualitative data from 

observation of team meetings and interviews. Team leadership, support from practice management, and 

clinical specialist support appeared to enhance success (Rubenstein 2002). A qualitative case study arising 

from Solberg 2000, suggested that small clinics lacked resources for CQI and found the methods 

incompatible (even awkward) with their existing, less‐formal ways of working (Fischer, Solberg et al. 

1998). None of the trials included contextual factors in their analysis (for example, in subgroup analyses 

examining whether the magnitude of intervention effect was modified by different factors). 

 

Risk of bias in included studies 

The risk of bias by trial and domain is presented in Figure 2. Across the trials, the risk of selection bias 

arising from inadequate random sequence generation, allocation concealment, or selective recruitment, 

was generally low or unclear (Figure 3). There was a lack of information provided about the outcome 

assessment process for some trials, resulting in the blinding of outcomes being assessed as unclear. As 

anticipated, selective reporting of results was difficult to assess because of non‐availability of trial 

protocols for the majority of trials (Figure 3). We generally rated trials at a low risk of bias from 

contamination, since in most trials it was unlikely that contamination would have introduced important 

bias. Contamination between the intervention and control group was unlikely to lead to adoption of CQI 

because of the required intensity of using a CQI intervention.  
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Footnote: Blank indicates no outcomes measured in the outcome category 

 

Figure 2. Risk of bias summary: review authors' judgements about each risk of bias item for each 

included trial. 
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Random sequence generation (selection bias)

Allocation concealment (selection bias)

Selective recruitment of teams, team members, and patients (selection bias)

Blinding of outcome assessment (detection bias): Professional performance

Blinding of outcome assessment (detection bias): Patient outcome

Incomplete outcome data (attrition bias): Professional performance

Incomplete outcome data (attrition bias): Patient outcome

Selective reporting (reporting bias)

Protection against contamination

Other bias

0% 25% 50% 75% 100%

Low risk of bias Unclear risk of bias High risk of bias

 

Footnote: Blank indicates no outcomes measured in the outcome category. 

 

Figure 3. Risk of bias graph: review authors' judgements about each risk of bias item presented as 

percentages across all included studies. 

 

Effects of interventions 

Healthcare professional performance 

Professional performance outcomes provide a measure of healthcare professionals’ adherence to 

recommended practice. Outcomes were standardised in direction so that a higher rate of the outcome 

represented recommended practice (e.g., rate of asthma attack in past 12 months was inverted to the 

rate of no asthma attack in the past 12 months), and resulting risk ratios greater than one represent 

greater adherence to recommended practice for the intervention group. Summary statistics and estimates 

of intervention effects on professional performance are presented in Table 5. 
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Any form of CQI versus usual care 

No trials met our overall criteria of being at a low risk of bias. The following meta‐analytic results are 

therefore calculated from trials that have design or conduct characteristics which may introduce some 

bias. On average, the rate of adherence was similar between professionals receiving any form of CQI 

compared to no intervention (RR = 1.06; 95%CI (0.92, 1.23); 7 trials; Figure 4). The I2 statistic indicated 

moderate inconsistency of the RRs (50%); however, the confidence interval was wide (95%CI 0%, 70%), 

and did not exclude the possibly that variation was due to chance. Prediction intervals provide 

information on the range of effect estimates, and are useful for aiding interpretation in circumstances 

where there is inconsistency of effects, and where consideration of an average effect alone may be 

misleading. The 95% prediction interval for the RR ranged from 0.72 to 1.58, indicating large variability in 

the effects, and that the implementation of CQI in an individual setting may either substantially decrease 

(by 28%), or increase (by 58%), the rate of adherence to a recommended practice. 

 

Two sensitivity analyses were undertaken to examine the robustness of the meta‐analytic effect to i) 

assumptions used in the calculation of the standard errors of the intervention effects (e.g., imputation of 

missing ICCs) (Appendix A4 Table 1), and ii) the exclusion of the Margolis 2004 trial, which was a notable 

outlier on the forest plot (Figure 4). The meta‐analytic results (pooled RR, I2 statistic, predictive interval) 

were robust to changes in the assumptions in the calculation of the standard errors (Appendix A4 Table 1). 

However, removal of the Margolis 2004 trial, affected the inconsistency of effects (reducing I2 from 50% to 

0%), and the predictive interval (changing from (0.72, 1.58) to (0.90, 1.18)) (Table 6). The pooled RR was 

not importantly affected (Table 6).
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Study or Subgroup
1.1.1 Other team-based CQI

Goldberg 1998
Margolis 2004
O'Connor 2005
Rubenstein 2006
Solberg 2000
Yano 2008
Subtotal (95% CI)

Heterogeneity: Tau² = 0.02; Chi² = 11.33, df = 5 (P = 0.05); I² = 56%
Test for overall effect: Z = 0.56 (P = 0.57)

1.1.2 Quality improvement collaborative

Homer 2005
Subtotal (95% CI)

Heterogeneity: Not applicable
Test for overall effect: Z = 1.04 (P = 0.30)

Total (95% CI)

Heterogeneity: Tau² = 0.02; Chi² = 11.89, df = 6 (P = 0.06); I² = 50%
Test for overall effect: Z = 0.81 (P = 0.42)
Test for subgroup differences: Chi² = 0.32, df = 1 (P = 0.57), I² = 0%

log[Risk Ratio]

0.0072
1.2238
0.0476

-0.0302
0.0455

-0.1918

0.1431

SE

0.2774
0.3838
0.0944
0.1124
0.0857
0.1949

0.1372

Weight

6.1%
3.5%

21.8%
19.1%
23.1%
10.4%
84.1%

15.9%
15.9%

100.0%

IV, Random, 95% CI

1.01 [0.58, 1.73]
3.40 [1.60, 7.21]
1.05 [0.87, 1.26]
0.97 [0.78, 1.21]
1.05 [0.88, 1.24]
0.83 [0.56, 1.21]
1.05 [0.88, 1.25]

1.15 [0.88, 1.51]
1.15 [0.88, 1.51]

1.06 [0.92, 1.23]

Risk Ratio Risk Ratio
IV, Random, 95% CI

0.1 0.2 0.5 1 2 5 10
Favours usual care Favours CQI

 

 

Figure 4. CQI versus usual care for dichotomous healthcare professional performance 

 

High-intensity quality improvement collaborative versus standard-intensity quality 

improvement collaborative 

One trial investigated the effect of a high‐intensity versus a standard‐intensity quality improvement 

collaborative (Chin 2007). The odds of adherence were similar between professionals involved in a high‐

intensity compared to a standard‐standard quality improvement collaborative (OR = 1.08; 95%CI (0.81, 

1.46) Table 5). Assuming a control group adherence rate of 65% (reported pooled adherence rate at 

baseline in the trial), this is equivalent to a RR = 1.03 (95%CI 0.92, 1.12). 

Patient outcomes 

Summary statistics and estimates of intervention effects on patient dichotomous and continuous 

outcomes are available in Tables 5 and 7, respectively. Outcomes were standardised in direction so that 

resulting RRs greater than one, and SMDs greater than zero, represented greater improvement in patient 

outcome for the intervention group. The range of patient outcomes was expectedly heterogeneous, given 

the diversity of settings and conditions across the trials (Tables 5 and 7). Therefore, the meta‐analytic 

estimates of patient outcomes provide some general measure of the impact of the intervention on patient 

outcomes. 
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Any form of CQI versus usual care 

No trials met our overall criteria of being at a low risk of bias. On average, the rate of improvement in 

patient outcomes did not differ for patients attending healthcare professionals involved in CQI compared 

to no intervention (RR = 1.00; 95%CI (0.90, 1.10); 5 trials; Figure 5), and there was reasonable consistency 

in effects (I2 = 18%; 95%CI (0%, 70%)), although the confidence interval was wide. Pooling continuous 

patient outcomes yielded an average SMD of 0.04 (95%CI (‐0.27, 0.35); 3 trials; Figure 6) for patients 

attending healthcare professionals involved in CQI. While the I2 statistic indicated moderate inconsistency 

(68%; 95%CI (0%, 89%)), it was poorly estimated since it was calculated from only three trials. Of note, the 

SMDs ranged from ‐0.15 to 0.40, which, by convention, are all considered small effects (Cohen 1988). 

 

Sensitivity analyses were undertaken to examine the robustness of the meta‐analytic effects for both the 

dichotomous and continuous patient outcomes to assumptions used in the calculation of the standard 

errors of the intervention effects (Appendix A4 Tables 1 and 2). The meta‐analytic effects, and related 

statistics, were not modified in an important way (Table 6). 

 

Study or Subgroup
3.1.1 Other team-based CQI

Goldberg 1998
O'Connor 2005
Rubenstein 2006
Yano 2008
Subtotal (95% CI)

Heterogeneity: Tau² = 0.00; Chi² = 4.20, df = 3 (P = 0.24); I² = 29%
Test for overall effect: Z = 0.14 (P = 0.89)

3.1.2 Quality improvement collaborative

Homer 2005
Subtotal (95% CI)

Heterogeneity: Not applicable
Test for overall effect: Z = 0.70 (P = 0.48)

Total (95% CI)

Heterogeneity: Tau² = 0.00; Chi² = 4.86, df = 4 (P = 0.30); I² = 18%
Test for overall effect: Z = 0.09 (P = 0.93)
Test for subgroup differences: Chi² = 0.44, df = 1 (P = 0.51), I² = 0%

log[Risk Ratio]

-0.0648
-0.0674
0.1331

-0.0963

-0.0645

SE

0.0866
0.1155
0.0739
0.2043

0.0915

Weight

24.8%
15.5%
31.5%

5.5%
77.2%

22.8%
22.8%

100.0%

IV, Random, 95% CI

0.94 [0.79, 1.11]
0.93 [0.75, 1.17]
1.14 [0.99, 1.32]
0.91 [0.61, 1.36]
1.01 [0.89, 1.14]

0.94 [0.78, 1.12]
0.94 [0.78, 1.12]

1.00 [0.90, 1.10]

Risk Ratio Risk Ratio
IV, Random, 95% CI

0.1 0.2 0.5 1 2 5 10
Favours usual care Favours CQI

 

Figure 5. CQI versus usual care for dichotomous patient outcome 
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Study or Subgroup
2.1.1 Other team-based CQI

Goldberg 1998
Rubenstein 2006
Subtotal (95% CI)

Heterogeneity: Tau² = 0.07; Chi² = 3.07, df = 1 (P = 0.08); I² = 67%
Test for overall effect: Z = 0.76 (P = 0.45)

2.1.2 Quality improvement collaborative

Homer 2005
Subtotal (95% CI)

Heterogeneity: Not applicable
Test for overall effect: Z = 1.28 (P = 0.20)

Total (95% CI)

Heterogeneity: Tau² = 0.05; Chi² = 6.19, df = 2 (P = 0.05); I² = 68%
Test for overall effect: Z = 0.28 (P = 0.78)
Test for subgroup differences: Chi² = 1.62, df = 1 (P = 0.20), I² = 38.3%

Std. Mean Difference

-0.0449
0.3986

-0.1497

SE

0.1692
0.1882

0.1166

Weight

31.7%
29.2%
60.9%

39.1%
39.1%

100.0%

IV, Random, 95% CI

-0.04 [-0.38, 0.29]
0.40 [0.03, 0.77]

0.17 [-0.27, 0.60]

-0.15 [-0.38, 0.08]
-0.15 [-0.38, 0.08]

0.04 [-0.27, 0.35]

Std. Mean Difference Std. Mean Difference
IV, Random, 95% CI

-1 -0.5 0 0.5 1
Favours usual care Favours CQI

 

Figure 6. CQI versus usual care for continuous patient outcome 
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High-intensity quality improvement collaborative versus standard-intensity quality 

improvement collaborative 

Chin 2007 examined the effect of a high‐intensity versus standard‐intensity quality improvement 

collaborative. The odds of improvement in the patient outcome were similar between patients attending 

healthcare professionals involved in a high‐intensity compared to a standard‐intensity quality 

improvement collaborative (OR = 0.96; 95%CI (0.75, 1.24) Table 5). Assuming a control group of 67% 

(reported pooled rate at baseline in the trial), this is equivalent to a RR = 0.99 (95%CI 0.90, 1.07). Chin 

2007 also examined the effect of the intervention on continuous outcome measures. The outcome 

selected for inclusion in the review was systolic blood pressure, with the high‐intensity model of the 

quality improvement collaborative having a minimal effect on systolic blood pressure (Table 7). 

Surrogate patient outcome 

Only one trial included measurement of a surrogate patient outcome (Yano 2008). The rate of 

improvement (attendance at a smoking cessation clinic) was 1.06 times higher in patients attending 

healthcare professionals involved in other team‐based CQI compared to usual care, but there substantial 

uncertainty in this estimate (95%CI 0.50, 2.25) (Table 5). 

Other outcomes 

Few trials reported measurement of other outcomes. Homer 2005 found no effect of a quality 

improvement collaborative compared to no intervention on resource use, with rates of no asthma 

hospitalisation over 12 months similar (RR = 1.02; 95%CI (0.98, 1.06) Table 5). Solberg 2000 found an 

effect of other team‐based CQI compared to no intervention on changes to systems or processes, with a 

substantial increase in the number of process/service components in place (SMD = 1.08, 95%CI (0.44, 

1.71) Table 7). 

Investigation of heterogeneity 

We had planned to investigate whether a range of factors (type of CQI, intensity of the intervention 

implementation, organizational support for CQI, setting) explained heterogeneity. Insufficient data were 

reported to assess intensity of the intervention implementation. Organizational support for CQI was not 

measured quantitatively, and because we restricted the review to include only trials undertaken in a 

primary care setting, we weren’t able to investigate if setting modified intervention effect. Only one trial 

(Homer 2005) investigated a quality improvement collaborative compared to usual care. The intervention 

effects for this comparison across the professional performance and patient outcomes were not 

statistically significantly different from those estimated from the comparison of other team‐based CQI 

compared to usual care (Figures 4, 5, 6). However, some caution is required in interpreting the results of 

these subgroup analyses because of the small number of trials, and the observational nature of the 
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comparisons (whereby potential confounding variables (e.g., differences in settings, conditions) may 

obscure potential differences in the effectiveness of the interventions (Thompson and Higgins 2002). 

 

We had planned to investigate if healthcare professionals’ adherence to recommended practice at 

baseline explained heterogeneity of intervention effects on professional performance at follow‐up. Our 

hypothesis was that baseline adherence rate may explain some variability in the effectiveness of the 

intervention because of floor and ceiling effects. We had planned to undertake a Bayesian meta‐analysis 

(Thompson, Smith et al. 1997), but had too few trials to do so. 

 

Discussion 

Summary of main results 

On average, we did not observe important differences in provider performance between those receiving 

CQI compared to usual care. However, the variability in the effect estimate was large indicating that in any 

particular setting the effect of CQI could be to substantially decrease or increase provider adherence to 

recommended practice. These results were very influenced by one trial which had an outlying effect 

(Margolis 2004). When this trial was removed the expected range of effects then did not encompass 

important differences. We found no important effects on patient outcomes (either beneficial or harmful). 

Only one of eight trials measured changes to systems or processes (Solberg 2000), showing a substantial 

increase in the number of preventive care services in place (SMD = 1.08, 95%CI (0.44, 1.71)). 

 

Applicability and completeness of the evidence 

A combination of factors suggests that the findings of the review are applicable to understanding the 

effects of CQI in routine practice. The trials included in this review were pragmatic, testing CQI as the 

investigators perceived it would be used in “routine practice” (Rubenstein 2006). The trials evaluated real 

world quality improvement initiatives, where the only difference between these initiatives and routine 

application of the CQI methods was randomization and data collection for outcome and process 

measurement. The systems changes that CQI was used to introduce were, in most cases, complex and 

multifaceted (e.g., introduction of new models of care), reflecting likely applications of CQI. However, the 

CQI interventions in all eight trials included substantial support for practices from the investigators. This 

took the form of education, facilitation, and in some cases data collection to inform the CQI process.  

 

All eight trials were conducted in the United States. Given that there are unique attributes of the United 

States health system, and CQI is widely used in many other countries, evidence is needed from other 

countries.  
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There is incomplete evidence from existing trials to examine the complex pathway through which CQI is 

thought to act. This leaves some key questions unanswered limiting our ability to understand the effects 

of CQI on provider and patient outcomes. First, does the use (or non‐use) of CQI methods account for 

observed changes (or the absence thereof), or are changes explained by other factors. For example, 

periodic visits from a facilitator, rather than the CQI process itself, may stimulate and enable systems 

change (Baskerville, Liddy et al. 2012). Measuring the fidelity with which CQI components are applied is 

the only way to confirm that the intervention was used as expected (and hence, confirm what was actually 

tested). Second, does the use of CQI methods lead to changes in organizational systems and processes? 

The premise on which CQI is based is that it will yield more sustained improvement through redesign of 

systems. This is expected to increase organizational efficiency and make it easier for clinicians to adhere to 

recommended practice. Only one study (Solberg 2000) measured systems change as an outcome, yet this 

is a critical intermediate outcome required to explain how effects are produced. Without such measures, 

we cannot rule out the possibly that the intervention motivates staff to ‘try harder’ without changing 

underlying systems. While such an effect is valuable, effects of equal magnitude may be achievable using 

less demanding interventions such as audit and feedback (Ivers, Jamtvedt et al. 2012). Third, are there 

contextual factors that mediate or moderate the effects of CQI? While some studies considered 

contextual factors (Solberg 2000, Rubenstein 2006), none of the studies performed analyses to examine 

whether these factors modified intervention effects. 

Quality of evidence 

The overall quality of evidence in this review was low and findings were derived from only eight trials. 

Incomplete reporting of information required to assess some risk of bias domains means that some trials 

may be of a higher quality than was evident from published information. Methods of randomization and 

blinding of outcome assessors were the domains most affected. Although no trials met our overall criteria 

for being at a low risk of bias, trials at high risk of bias often have more inconsistent effects; these effects 

usually systematically favour the intervention. This was not the case in the trials included in this review. 

Aside from one study, findings were consistent across trials and the meta‐analytic effects did not show 

important benefits.  

 

We were unable to assess the potential for publication bias because of the small number of trials. 

Concerns about selective publication of quality improvement studies that report positive outcomes have 

been raised (Mittman 2004). However, given the findings of the trials included in this review, this may be 

less likely for randomized trials than other evaluative designs.  
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Potential biases in the review process 

While most trials undertook analyses using methods which appropriately adjusted for clustering, few trials 

reported measures of intervention effect from the fitted models (often reporting summary statistics and 

statistical significance), or reported effect measures of intervention effect other than RR and SMD. This 

necessitated data manipulation and imputation of missing statistics (e.g., ICC) to estimate the standard 

error of the intervention effect. While this process is unlikely to introduce systematic bias, the computed 

results are reliant on assumptions that if incorrect, may yield incorrect standard errors. We have been 

careful to document our assumptions, and undertaken sensitivity analyses to examine their robustness, 

but caution in interpreting the results is required. 

 

Identification of CQI studies is complex due to poor indexing of studies and variability in the way the 

intervention is labeled and described (O'Neill, Hempel et al. 2011). Therefore it is possible we may have 

missed studies.  

 

Agreements and disagreements with other studies or reviews  

To our knowledge, this is the first systematic review of the effects of CQI in primary care. There are 

however several other systematic reviews that overlap with this review. Schouten et al (Schouten, 

Hulscher et al. 2008) systematically reviewed nine studies that examined the effect of quality 

improvement collaboratives in any setting. They included one trial in primary care (Homer 2005). The 

review used vote counting methods, based on the number of statistically significant findings (i.e. studies 

are not weighted by sample size and potentially important but underpowered comparisons are ignored 

(Grimshaw, McAuley et al. 2003)). Although the review identified some beneficial effects, these were few 

in number relative to the large number of outcomes. The authors concluded that the evidence was 

“positive but limited” and “further knowledge of the basic components’ effectiveness, cost effectiveness, 

and success factors is crucial” ((Schouten, Hulscher et al. 2008) p1). Boonyasai et al (Boonyasai, Windish et 

al. 2007) reviewed the effectiveness of teaching QI to clinicians, using a definition of QI that encompassed 

CQI. Of the 39 studies they included, four randomised trials met our inclusion criteria. They concluded that 

additional studies were needed to determine whether the interventions “have meaningful clinical 

benefits” (p1023). Other reviews have findings consistent with our review (Shortell, Bennett et al. 1998; 

Ovretveit 2003; Ovretveit 2005; Wensing, Wollersheim et al. 2006). Finally, Powell and colleagues report a 

comprehensive realist review of QI including qualitative and quantitative studies. They highlight 

uncertainty over the conditions that contribute to intervention success and the limited evidence of the 

effects of PDSA, rapid cycle change methods, and quality collaboratives (Powell, Rushmer et al. 2009).  
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Authors’ conclusions 

Implications for practice 

The results of this review of eight randomized trials do not provide compelling evidence for the routine 

use of CQI in primary care. Variability in the effects of CQI on provider performance was large, but this was 

primarily because of one trial that showed a large effect (Margolis 2004). In contrast, the other seven 

trials were consistent, showing no important effects (either beneficial or harmful) on provider 

performance or patient outcomes. From available evidence, we do not know what characteristics might 

have contributed to success in the Margolis 2004 trial (e.g., the targeted change, contextual factors). The 

study did not assess the extent to which CQI methods were used or measure systems change as an 

outcome, so we cannot confirm how CQI was used or whether the intervention effect was mediated by 

systems change. The premise of CQI is that it will yield improvements through systems change. Only one 

study measured systems change as an outcome (Solberg 2000), showing a substantial increase in the 

number of preventive care services in place. There may be broader organizational benefits, such as 

increasing local capacity to improve care, that justify the considerable investment required to use CQI. 

However, at present we do not have evidence from randomized trials investigating these outcomes. 

 

Implications for research 

There are important opportunities to strengthen our understanding about the potential of CQI to improve 

the quality of healthcare. In particular, there is a need to measure intermediate outcomes and the fidelity 

with which CQI methods are used by CQI teams. Measuring intermediate outcomes could help establish 

whether changes to provider performance and patient outcomes can be attributed to process or systems 

changes implemented by CQI teams. Measuring factors hypothesized to mediate intervention effects is 

important for understanding which factors should be targeted to enhance the effects of CQI. Measuring 

intervention fidelity provides key explanatory information for understanding whether observed effects 

can be attributed to the intervention and for understanding feasibility. It may also enable investigation in 

evidence syntheses of the extent to which different components influence the magnitude of intervention 

effects. Given the resource‐intensive nature of CQI, future evaluations should aim to estimate resources 

required to undertake CQI (especially staff time), ideally, with cost‐effectiveness analyses. Measuring 

other outcomes, such as team functioning and capability for using CQI methods to implement change, 

could illuminate whether CQI has broader organizational benefits that might help justify its use (Øvretveit 

2009). Head‐to‐head trials of CQI versus other active interventions (e.g., different intensities of CQI, 

tailored interventions, practice facilitation) are needed to determine the effectiveness of CQI compared to 

alternative interventions. Finally, comprehensive reporting of the conduct of studies (including potential 

sources of bias) and analyses enables studies to be fairly represented in evidence syntheses, maximizing 

their contribution to our understanding of CQI.  

68



 

 

References 

References to studies included in this review 

Chin 2007 {published data only} 

Chin MH, Drum ML, Guillen M, Rimington A, Levie JR, Kirchhoff AC, Quinn MT, Schaefer CT: 

Improving and sustaining diabetes care in community health centers with the health disparities 

collaboratives. Med Care 2007, 45(12):1135‐1143. 

 

Goldberg 1998 {published data only} 

Goldberg HI, Wagner EH, Fihn SD, Martin DP, Horowitz CR, Christensen DB, Cheadle AD, Diehr P, 

Simon G: A randomized controlled trial of CQI teams and academic detailing: can they alter 

compliance with guidelines? Jt Comm J Qual Improv 1998, 24(3):130‐142. 

Horowitz CR, Goldberg HI, Martin DP, Wagner EH, Fihn SD, Christensen DB, Cheadle AD: 

Conducting a randomized controlled trial of CQI and academic detailing to implement clinical 

guidelines. Jt Comm J Qual Improv 1996, 22(11):734‐750. 

 

Homer 2005 {published data only} 

Homer CJ, Forbes P, Horvitz L, Peterson LE, Wypij D, Heinrich P: Impact of a quality improvement 

program on care and outcomes for children with asthma. Arch Pediatr Adolesc Med 2005, 

159(5):464‐469. 

 

Margolis 2004 {published data only} 

Margolis PA, Lannon CM, Stuart JM, Fried BJ, Keyes‐Elstein L, Moore DE, Jr.: Practice based 

education to improve delivery systems for prevention in primary care: randomised trial. BMJ 

2004, 328(7436):388. 

Rosenthal MS, Lannon CM, Stuart JM, Brown L, Miller WC, Margolis PA: A randomized trial of 

practice‐based education to improve delivery systems for anticipatory guidance. Arch Pediatr 

Adolesc Med 2005, 159(5):456‐463. 

 

O’Connor 2005 {published data only} 

O'Connor PJ, Desai J, Solberg LI, Reger LA, Crain AL, Asche SE, Pearson TL, Clark CK, Rush WA, 

Cherney LM et al: Randomized trial of quality improvement intervention to improve diabetes care 

in primary care settings. Diabetes Care 2005, 28(8):1890‐1897. 

Solberg LI, Reger LA, Pearson TL, Cherney LM, O'Connor PJ, Freemen SL, Lasch SL, Bishop DB: 

Using continuous quality improvement to improve diabetes care in populations: the IDEAL model. 

69



 

 

Improving care for Diabetics through Empowerment Active collaboration and Leadership. Jt Comm 

J Qual Improv 1997, 23(11):581‐592. 

 

Rubenstein 2006 {published data only} 

Rubenstein LV, Parker LE, Meredith LS, Altschuler A, dePillis E, Hernandez J, Gordon NP: 

Understanding team‐based quality improvement for depression in primary care. Health Services 

Research 2002, 37(4):1009‐1029. 

Rubenstein LV, Meredith LS, Parker LE, Gordon NP, Hickey SC, Oken C, Lee ML: Impacts of 

evidence‐based quality improvement on depression in primary care: a randomized experiment. J 

Gen Intern Med 2006, 21(10):1027‐1035. 

 

Solberg 2000 {published data only} 

Solberg LI, Kottke TE, Brekke ML, Magnan S, Davidson G, Calomeni CA, Conn SA, Amundson GM, 

Nelson AF: Failure of a continuous quality improvement intervention to increase the delivery of 

preventive services. A randomized trial. Eff Clin Pract 2000, 3(3):105‐115. 

Solberg LI, Kottke TE, Brekke ML: Will primary care clinics organize themselves to improve the 

delivery of preventive services? A randomized controlled trial. Prev Med 1998, 27(4):623‐631.  

Solberg LI, Kottke TE, Brekke ML, Conn SA, Magnan S, Amundson G: The case of the missing 

clinical preventive services systems. Eff Clin Pract 1998, 1(1):33‐38. 

 

Yano 2008 {published data only} 

Meredith LS, Yano EM, Hickey SC, Sherman SE: Primary care provider attitudes are associated with 

smoking cessation counseling and referral. Med Care 2005, 43(9):929‐934. 

Yano EM, Rubenstein LV, Farmer MM, Chernof BA, Mittman BS, Lanto AB, Simon BF, Lee ML, 

Sherman SE: Targeting primary care referrals to smoking cessation clinics does not improve quit 

rates: implementing evidence‐based interventions into practice. Health Serv Res 2008, 43(5 Pt 

1):1637‐1661. 

 

References to studies excluded from this review 

Asch 2005{published data only} 

Asch SM, Baker DW, Keesey JW, Broder M, Schonlau M, Rosen M, Wallace PL, Keeler EB: Does the 

collaborative model improve care for chronic heart failure? Med Care 2005, 43(7):667‐675. 

 

Bermejo 2009{published data only} 

70



 

 

Bermejo I, Schneider F, Kriston L, Gaebel W, Hegerl U, Berger M, Harter M: Improving outpatient 

care of depression by implementing practice guidelines: a controlled clinical trial. Int J Qual Health 

Care 2009, 21(1):29‐36. 

 

Boushon 2006 {published data only} 

Boushon B, Provost L, Gagnon J, Carver P: Using a virtual breakthrough series collaborative to 

improve access in primary care. Jt Comm J Qual Patient Saf 2006, 32(10):573‐584. 

 

Brown 2000 {published data only} 

Brown JB, Shye D, McFarland BH, Nichols GA, Mullooly JP, Johnson RE: Controlled trials of CQI and 

academic detailing to implement a clinical practice guideline for depression. Jt Comm J Qual 

Improv 2000, 26(1):39‐54. 

 

Din‐Dzietham 2004 {published data only} 

Din‐Dzietham R, Porterfield DS, Cohen SJ, Reaves J, Burrus B, Lamb BM: Quality care improvement 

program in a community‐based participatory research project: example of Project DIRECT. J Natl 

Med Assoc 2004, 96(10):1310‐1321. 

 

Elliot 2002 {published data only} 

Elliott TE, Elliott BA, Regal RR, Renier CM, Crouse BJ, Gangeness DE, Witrak MT, Jensen PB: Lake 

Superior Rural Cancer Care Project, part I: an interventional trial. Cancer Pract 2001, 9(1):27‐36. 

Elliott TE, Elliott BA, Regal RR, Renier CM, Crouse BJ, Gangeness DE, Witrak MT, Jensen PB: Lake 

Superior Rural Cancer Care Project, part II: provider knowledge. Cancer Pract 2001, 9(1):37‐46. 

Elliott TE, Elliott BA, Regal RR, Renier CM, Haller IV, Crouse BJ, Witrak MT, Jensen PB: Lake 

Superior Rural Cancer Care Project: part III: provider practice. Cancer practice 2002, 10(2):75‐84. 

 

Engels 2006 {published data only} 

Engels Y, van den Hombergh P, Mokkink H, van den Hoogen H, van den Bosch W, Grol R: The 

effects of a team‐based continuous quality improvement intervention on the management of 

primary care: a randomised controlled trial. Br J Gen Pract 2006, 56(531):781‐787. 

 

Epstein 2008 {published data only} 

Epstein JN, Langberg JM, Lichtenstein PK, Mainwaring BA, Luzader CP, Stark LJ: Community‐wide 

intervention to improve the attention‐deficit/hyperactivity disorder assessment and treatment 

practices of community physicians. Pediatrics 2008, 122(1):19‐27. 

 

Foster 2007 {published data only} 

71



 

 

Foster JM, Hoskins G, Smith B, Lee AJ, Price D, Pinnock H: Practice development plans to improve 

the primary care management of acute asthma: randomised controlled trial. BMC Fam Pract 2007, 

8:23. 

 

Goldberg 2002{published data only} 

Goldberg HI, Neighbor WE, Hirsch IB, Cheadle AD, Ramsey SD, Gore E: Evidence‐based 

management: using serial firm trials to improve diabetes care quality. Jt Comm J Qual Improv 

2002, 28(4):155‐166. 

 

Ioannidis 2009 {published data only} 

Ioannidis G, Papaioannou A, Thabane L, Gafni A, Hodsman A, Kvern B, Johnstone D, Plumley N, 

Baldwin A, Doupe M et al: Canadian Quality Circle pilot project in osteoporosis: rationale, 

methods, and feasibility.[Erratum appears in Can Fam Physician. 2007 Dec;53(12):2105]. Can Fam 

Physician 2007, 53(10):1694‐1700. 

Ioannidis G, Thabane L, Gafni A, Hodsman A, Kvern B, Johnstone D, Plumley N, Salach L, Jiwa F, 

Adachi JD et al: Optimizing care in osteoporosis: the Canadian quality circle project. BMC 

Musculoskelet Disord 2008, 9:130. 

Ioannidis G, Papaioannou A, Thabane L, Gafni A, Hodsman A, Kvern B, Walsh A, Jiwa F, Adachi JD: 

The utilization of appropriate osteoporosis medications improves following a multifaceted 

educational intervention: the Canadian quality circle project (CQC). BMC Med Educ 2009, 9:54. 

 

Landon 2004 {published data only} 

Landon BE, Wilson IB, McInnes K, Landrum MB, Hirschhorn L, Marsden PV, Gustafson D, Cleary 

PD: Effects of a quality improvement collaborative on the outcome of care of patients with HIV 

infection: the EQHIV study.[see comment]. Annals of Internal Medicine 2004, 140(11):887‐896. 

 

Landon 2007 {published data only} 

Landon BE, Hicks LS, O'Malley AJ, Lieu TA, Keegan T, McNeil BJ, Guadagnoli E: Improving the 

management of chronic disease at community health centers. N Engl J Med 2007, 356(9):921‐934. 

 

Latessa 2000 {published data only} 

Latessa RA, Cummings DM, Lilley SH, Morrissey SL: Changing practices in the use of pneumococcal 

vaccine. Fam Med 2000, 32(3):196‐200. 

 

Lewin 2005{published data only} 

Dick J, Lewin S, Rose E, Zwarenstein M, Walt H: Changing professional practice in tuberculosis 

care: an educational intervention. J Adv Nurs 2004, 48(5):434‐442. 

72



 

 

Lewin S, Dick J, Zwarenstein M, Lombard CJ: Staff training and ambulatory tuberculosis treatment 

outcomes: a cluster randomized controlled trial in South Africa. Bull World Health Organ 2005, 

83(4):250‐259. 

 

Lobo 2002{published data only} 

Lobo CM, Frijling BD, Hulscher MEJL, Bernsen RMD, Braspenning JC, Grol RPTM, Prins A, van der 

Wouden JC: Improving quality of organizing cardiovascular preventive care in general practice by 

outreach visitors: a randomized controlled trial. Prev Med 2002, 35(5):422‐429. 

 

Mangione‐Smith 2005 {published data only} 

Mangione‐Smith R, Schonlau M, Chan KS, Keesey J, Rosen M, Louis TA, Keeler E: Measuring the 

effectiveness of a collaborative for quality improvement in pediatric asthma care: does 

implementing the chronic care model improve processes and outcomes of care? Ambul Pediatr 

2005, 5(2):75‐82. 

 

Mansour 2008 {published data only} 

Mansour ME, Rose B, Toole K, Luzader CP, Atherton HD: Pursuing perfection: an asthma quality 

improvement initiative in school‐based health centers with community partners. Public health 

reports 2008, 123(6):717‐730. 

 

Margolis 2001 {published data only} 

Bordley WC, Margolis PA, Stuart J, Lannon C, Keyes L: Improving preventive service delivery 

through office systems. Pediatrics 2001, 108(3):E41. 

Margolis PA, Stevens R, Bordley WC, Stuart J, Harlan C, Keyes‐Elstein L, Wisseh S: From concept to 

application: the impact of a community‐wide intervention to improve the delivery of preventive 

services to children. Pediatrics 2001, 108(3):E42. 

 

Margolis 2008 {published data only} 

Margolis PA, McLearn KT, Earls MF, Duncan P, Rexroad A, Reuland CP, Fuller S, Paul K, Neelon B, 

Bristol TE et al: Assisting primary care practices in using office systems to promote early childhood 

development. Ambul Pediatr 2008, 8(6):383‐387. 

 

Ornstein 2004 {published data only} 

Ornstein S, Jenkins RG, Nietert PJ, Feifer C, Roylance LF, Nemeth L, et al. Improving patient care. A 

multimethod quality improvement intervention to improve preventive cardiovascular care: a 

cluster randomized trial. Annals of Internal Medicine 2004;141(7):523. 

 

73



 

 

Ornstein 2008 {published data only} 

Ornstein S, Nietert PJ, Jenkins RG, Wessell AM, Nemeth LS, Rose HL: Improving the translation of 

research into primary care practice: results of a national quality improvement demonstration 

project. Jt Comm J Qual Patient Saf 2008, 34(7):379‐390. 

 

Palmer 1985 {published data only} 

Palmer RH, Louis TA, Hsu LN, Peterson HF, Rothrock JK, Strain R, Thompson MS, Wright EA: A 

randomized controlled trial of quality assurance in sixteen ambulatory care practices. Med Care 

1985, 23(6):751‐770. 

Palmer RH, Louis TA, Peterson HF, Rothrock JK, Strain R, Wright EA: What makes quality assurance 

effective? Results from a randomized, controlled trial in 16 primary care group practices. Med 

Care 1996, 34(9 Suppl):SS29‐39. 

 

Rose 2008 {published data only} 

Rose HL, Miller PM, Nemeth LS, Jenkins RG, Nietert PJ, Wessell AM, Ornstein S: Alcohol screening 

and brief counseling in a primary care hypertensive population: a quality improvement 

intervention. Addiction 2008, 103(8):1271‐1280. 

 

Schneider 2008 {published data only} 

Schneider A, Wensing M, Biessecker K, Quinzler R, Kaufmann‐Kolle P, Szecsenyi J: Impact of 

quality circles for improvement of asthma care: results of a randomized controlled trial. J Eval Clin 

Pract 2008, 14(2):185‐190. 

 

Solberg 2001 {published data only} 

Fischer LR, Solberg LI, Zander KM: The failure of a controlled trial to improve depression care: a 

qualitative study. Jt Comm J Qual Improv 2001, 27(12):639‐650. 

Solberg LI, Fischer LR, Wei F, Rush WA, Conboy KS, Davis TF, Heinrich RL: A CQI intervention to 

change the care of depression: a controlled study. Eff Clin Pract 2001, 4(6):239‐249. 

 

Verstappen 2003 {published data only} 

Verstappen WH, Van Der Weijden T, Sijbrandij J, Smeele I, Hermsen J, Grimshaw J, Grol RP: Effect 

of a practice‐based strategy on test ordering performance of primary care physicians: a 

randomized trial. JAMA 2003, 289(18):2407‐2412. 

Verstappen WHJM, van der Weijden T, Dubois WI, Smeele I, Hermsen J, Tan FES, Grol RPTM: 

Improving test ordering in primary care: the added value of a small‐group quality improvement 

strategy compared with classic feedback only. Ann Fam Med 2004, 2(6):569‐575. 

74



 

 

Verstappen WHJM, van Merode F, Grimshaw J, Dubois WI, Grol RPTM, van der Weijden T: 

Comparing cost effects of two quality strategies to improve test ordering in primary care: a 

randomized trial. Int J Qual Health Care 2004, 16(5):391‐398. 

 

Wensing 2004 {published data only} 

Wensing M, Broge B, Kaufmann‐Kolle P, Andres E, Szecsenyi J: Quality circles to improve 

prescribing patterns in primary medical care: what is their actual impact? J Eval Clin Pract 2004, 

10(3):457‐466. 

 

Wessell 2008 {published data only} 

Wessell AM, Nietert PJ, Jenkins RG, Nemeth LS, Ornstein SM: Inappropriate medication use in the 

elderly: results from a quality improvement project in 99 primary care practices. Am J Geriatr 

Pharmacother 2008, 6(1):21‐27. 

 

References to studies awaiting assessment 

Bailie 2008 {published data only} 

Bailie R, Si D, Connors C, Weeramanthri T, Clark L, Dowden M, O'Donohue L, Condon J, Thompson 

S, Clelland N et al: Study protocol: Audit and Best Practice for Chronic Disease Extension (ABCDE) 

Project. BMC Health Serv Res 2008, 8:184. 

 

Canovas 2009 {published data only} 

Canovas JJG, Hernandez PJS, Botella JJA: Effectiveness of internal quality assurance programmes in 

improving clinical practice and reducing costs. J Eval Clin Pract 2009, 15(5):813‐819. 

 

Dolor 2009 {published data only} 

Dolor RJ, Yancy WS, Jr., Owen WF, Matchar DB, Samsa GP, Pollak KI, Lin P‐H, Ard JD, Prempeh M, 

McGuire HL et al: Hypertension Improvement Project (HIP): study protocol and implementation 

challenges. Trials 2009, 10:13. 

 

McBride 2000 {published data only} 

McBride P, Underbakke G, Plane MB, Massoth K, Brown RL, Solberg LI, et al. Improving prevention 

systems in primary care practices: the Health Education and Research Trial (HEART). J Fam Pract 

2000;49(2):115‐25. 

 

Trietsch 2009 {published data only} 

75



 

 

Trietsch J, van der Weijden T, Verstappen W, Janknegt R, Muijrers P, Winkens R, van Steenkiste B, 

Grol R, Metsemakers J: A cluster randomized controlled trial aimed at implementation of local 

quality improvement collaboratives to improve prescribing and test ordering performance of 

general practitioners: Study Protocol. Implement Sci 2009, 4:6. 

 

Additional references 

Adams 2004 

Adams G, Gulliford MC, Ukoumunne OC, Eldridge S, Chinn S, Campbell MJ. Patterns of intra‐

cluster correlation from primary care research to inform study design and analysis. J Clin 

Epidemiol 2004; 57(8): 785‐94. 

 

Baskerville 2012 

Baskerville NB, Liddy C, Hogg W. Systematic review and meta‐analysis of practice facilitation 

within primary care settings. Ann Fam Med 2012; 10(1): 63‐74. 

 

Boonyasai 2007 

Boonyasai RT, Windish DM, Chakraborti C, Feldman LS, Rubin HR, Bass EB. Effectiveness of 

teaching quality improvement to clinicians: A systematic review. JAMA 2007; 298(9): 1023‐37. 

 

Campbell 2000 

Campbell M, Grimshaw J, Steen N. Sample size calculations for cluster randomised trials. Changing 

professional practice in europe group (eu biomed ii concerted action). Journal of Health Services 

Research & Policy 2000; 5(1): 12‐6. 

 

Cohen 1988 

Cohen J. Statistical power analysis for the behavioural sciences. 2 edition. Hillsdale, New Jersey: 

Lawrence Erlbaum Associates, Inc., 1988. 

 

Fischer 1998 

Fischer LR, Solberg LI, Kottke TE. Quality improvement in primary care clinics. Joint Commission 

Journal on Quality Improvement 1998; 24(7): 361‐70. 

 

Gardner 2010 

Gardner B, Whittington C, McAteer J, Eccles MP, Michie S. Using theory to synthesise evidence 

from behaviour change interventions: The example of audit and feedback. Soc Sci Med 2010; 

70(10): 1618‐25. 

76



 

 

 

Grimshaw 2003 

Grimshaw J, McAuley LM, Bero LA, Grilli R, Oxman AD, Ramsay C, et al. Systematic reviews of the 

effectiveness of quality improvement strategies and programmes. Qual Saf Health Care 2003; 

12(4): 298‐303. 

 

Ivers 2012 

Ivers N, Jamtvedt G, Flottorp S, Young JM, Odgaard‐Jensen J, French SD, et al. Audit and feedback: 

Effects on professional practice and healthcare outcomes. Cochrane Database Syst Rev 2012; 6: 

CD000259. 

 

Mittman 2004 

Mittman BS. Creating the evidence base for quality improvement collaboratives. Annals of Internal 

Medicine 2004; 140(11): 897‐901. 

 

O'Neill 2011 

O'Neill S, Hempel S, Lim Y, Danz M, Foy R, Suttorp M, et al. Identifying continuous quality 

improvement publications: What makes an improvement intervention 'cqi'? BMJ Qual Saf 2011. 

 

Øvretveit 2003 

Øvretveit J. What are the best strategies for ensuring quality in hospitals? Copenhagen: World 

Health Organisation; 2003 November 2003. 

 

Øvretveit 2005 

Øvretveit J. What are the advantages and limitations of different quality and safety tools for 

health care? Copenhagen: World Health Organisation; 2005 October 2005. 

 

Øvretveit 2009 

Øvretveit J. Does improving quality save money? A review of evidence of which improvements to 

quality reduce costs to health service providers. London: The Health Foundation.; 2009 

 

Powell 2009 

Powell A, Rushmer R, Davies H. A systematic narrative review of quality improvement models in 

health care Edinburgh: NHS Quality Improvement Scotland; 2009 

 

Roland 1998 

77



 

 

Roland M, Torgerson DJ. Understanding controlled trials: What are pragmatic trials? BMJ 1998; 

316(7127): 285. 

 

Schouten 2008 

Schouten LMT, Hulscher MEJL, van Everdingen JJE, Huijsman R, Grol RPTM. Evidence for the 

impact of quality improvement collaboratives: Systematic review. BMJ 2008; 336(7659): 1491‐4. 

 

Shortell 1998 

Shortell SM, Bennett CL, Byck GR. Assessing the impact of continuous quality improvement on 

clinical practice: What it will take to accelerate progress. The Milbank Quarterly 1998; 76(4): 593‐

624. 

 

Starfield 2005 

Starfield B, Shi L, Macinko J. Contribution of primary care to health systems and health. Milbank Q 

2005; 83(3): 457‐502. 

 

Thompson 2002 

Thompson SG, Higgins JP. How should meta‐regression analyses be undertaken and interpreted? 

Stat Med 2002; 21(11): 1559‐73. 

 

Thompson 1997 

Thompson SG, Smith TC, Sharp SJ. Investigating underlying risk as a source of heterogeneity in 

meta‐analysis. Statistics in Medicine 1997; 16(23): 2741‐58. 

 

Wensing 2006 

Wensing M, Wollersheim H, Grol R. Organizational interventions to implement improvements in 

patient care: A structured review of reviews. Implementation science 2006; 1. 

 

  

78



 

   

 

Chapter 4 

Informing Continuous Quality Improvement Research (InQuIRe) in primary care: 

development and description of an integrated conceptual framework 

 

This chapter reports the development and content of a conceptual framework intended to guide decision 

making in the design of evaluations of CQI. This is the first of three linked methodological papers in this 

thesis. The overarching aim of these papers is to strengthen future research in this field by providing a 

framework and suite of instruments to help evaluators identify and measure factors salient to our 

understanding of CQI in primary care. The papers presented in Chapters 5 and 6 report a systematic 

review to guide selection of the best available instrument for measuring factors in the framework.  

 

The InQuIRe framework was developed through an analysis of CQI theory, related research, and the 

instruments reported in the measurement review. This process is summarised in Figure 1 of this chapter 

(page 86), illustrating the sequence and nature of the analysis. 

 

Chapter 4 is in the form of a paper submitted to a peer reviewed journal in March 2013. Referencing and 

the numbering of appendices have been altered to create a format consistent with the overall thesis.  
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Informing Continuous Quality Improvement Research 

(InQuIRe) in primary care: development and description of an 

integrated conceptual framework 

Abstract 

Background 

Researchers face many practical barriers in designing evaluations of CQI, among the most complex of 

which involve identifying and measuring salient factors required to understand the interplay between the 

quality improvement process, context, and outcomes. These barriers impede both the synthesis of 

existing knowledge for informing policy and practice, and the design of new research. We report the 

development and content of a framework aiming to synthesize prevailing concepts of CQI and factors 

thought to influence its effectiveness in primary care (the Informing Quality Improvement Research 

(InQuIRe) framework). Our overarching aim is to aid both the design and interpretation of empirical 

evaluations and reviews of CQI. 

Methods 

InQuIRe was developed in three phases, involving systematic review and synthesis of (1) CQI theory 

derived from landmark papers, highly cited research, and reviews; (2) models, frameworks, and theories 

intended to describe how context influences quality improvement and change; and (3) analysis of 

instruments designed to measure CQI process and context. Our analysis was augmented by theories and 

frameworks for understanding organizational learning, implementation of new practices in health care, 

and teamwork.  

Results 

The InQuIRe framework covers four domains (CQI process, implementation approaches, enabling context, 

outcomes) and is comprised of (1) a taxonomy of factors thought relevant to understanding and 

predicting the process and outcomes of CQI; (2) definition of these factors; and (3) description of the 

mechanism by which CQI process and context are thought to interact to produce outcomes.  

Conclusions 

The potential to learn from and build on existing knowledge from CQI research and practice has been 

hampered the absence of a coherent framework underpinning research and synthesis. The InQuIRe 

framework has the potential to add coherency, by identifying and defining salient factors to include in the 

design of evaluations, and contributing to a common language for comparison and synthesis across 

studies.  
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Background 

While there are some inspiring examples of quality improvement [4], there are also many reports of 

modest or disappointing results [5‐10]. Important insights have been gained from projects at either end of 

the spectrum [4, 11‐12], yet the potential to learn from and build on existing knowledge in this area is yet 

to be realized. Practical barriers exist in using the large, heterogeneous quality improvement literature 

[13‐14]. These barriers impede both the synthesis of existing knowledge for informing policy and practice, 

and the design of new research. Maximizing the value of research investment – whether through evidence 

synthesis or empirical studies – requires that we build on existing knowledge and ensure that future 

research contributes to a cumulative evidence base. 

 

In this paper, we report a framework aiming to inform the design and interpretation of research and 

evaluations of continuous quality improvement (CQI) in primary care settings. CQI methods reflect one, 

widely used, approach to quality improvement [4]. The methods are characterized by an iterative, data‐

driven approach to improving the process of care [13]. Our impetus for developing the framework 

presented in this paper arose from practical challenges we faced in designing a systematic review of the 

effects of CQI. Despite a desire to examine the effect of contextual factors on the outcomes of CQI, we 

found that the scale and heterogeneity of the quality improvement literature served as a barrier to 

identifying salient factors to include in our analysis. The breadth of factors measured, the absence of a 

common language for describing and defining factors, and the diversity of measurement methods were all 

barriers. Varied concepts of what constitutes a CQI intervention compounded the challenges. Similar 

experiences have led others to identify the need for a more coherent theoretical basis for CQI, which in 

turn would facilitate theory‐driven research and evaluation [29‐31]. 

 

Developing a stronger theoretical base for CQI is an important step to building a more cumulative 

evidence base [31‐33]. Theory underpins our ability to explain how quality improvement interventions 

work and predict the circumstances in which they will be effective. On a practical level, theory can guide 

decisions about what factors to measure in evaluations and provide the rationale for why these factors 

are likely to be important. Theory provides the basis for linking individual studies, and developing 

generalisable knowledge. It begins with initial ideas or propositions that develop through repeated tests in 

different settings. It requires that researchers specify what factors are important, clearly define these 

factors, describe how they are related, and provide an explanation (the underlying logic) for why these 

factors are likely to produce the proposed effects [34‐35]. In so doing, theory provides a common thread 

across studies, enabling us to compare and integrate findings. 
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Existing frameworks and models 

While CQI researchers and practitioners have specified a multitude of potentially important factors, we 

identified few examples of attempts to integrate existing knowledge into a coherent framework for 

understanding CQI. O’Brien, Shortell, and colleagues’ integrative model for successful quality 

improvement [36] and the recent Model for Understanding Success in Quality (MUSiQ) from Kaplan and 

colleagues [37] are the most comprehensive models. Both models provide valuable insight into contextual 

factors that may influence quality improvement outcomes. O’Brien’s model is drawn from case studies in 

hospital settings; MUSiQ derives from an expert consensus process used to develop a model from factors 

identified from observational studies, most in large organizational settings. While both models have 

elements applicable to any setting, their overall basis relates to large, differentiated settings [38]. 

Solberg’s conceptual framework for practice improvement [39] and the Practice Change Model for Quality 

Improvement [40‐42] were developed to aid understanding of the context of quality improvement in 

primary care. However, none of these four models attempted to integrate existing literature to describe 

the underlying logic of CQI, and only one explicitly referred to CQI [36]. 

 

New contribution and aims 

In this paper, we develop a conceptual framework intended to support the design and interpretation of 

CQI evaluations in primary care settings (the Informing Quality Improvement Research (InQuIRe) 

framework) by synthesizing CQI theory, frameworks, and models, and other relevant theory. There is 

increasing investment in using CQI methods in primary care, yet very little research comes from this 

context [14, 43]. Primary care settings often lack the broader organizational structures and resources that 

facilitate CQI. Other organizational attributes translate imperfectly from hospitals to primary care (e.g., 

management infrastructure involving multilevel leadership) [44]. Moreover, the small size of many 

practices necessitates close working relationships that create particular challenges and risks in engaging in 

behaviours required of a CQI team. Therefore, we aim to provide guidance tailored to evaluating CQI in 

primary care.  

 

Our objective is to develop a framework that synthesizes prevailing concepts of CQI and factors thought to 

influence its effectiveness in primary care by (1) identifying prevailing concepts of CQI (core components 

of a CQI intervention, mechanism by which these components lead to outcomes) and its outcomes in 

primary care; (2) identifying factors thought to influence the process and outcomes of CQI (fidelity with 

which CQI methods are used, implementation approaches, contextual factors); and (3) identifying how 

these factors have been defined and how they are thought to influence the process and outcomes of CQI.  
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Methods 

The InQuIRe framework, and the synthesis on which it was based, was developed in three phases (Figure 

1). In phase 1, we developed a preliminary framework based on an initial literature review. In phase 2, we 

conducted a systematic review of instruments suitable for measuring factors in the preliminary 

framework. We developed a taxonomy to categorize the content of instruments using a combination of 

deductive methods (commencing with concepts and themes from our preliminary framework) and 

inductive methods (based on content analysis of instruments and the operational definitions of constructs 

on which they were based) [45‐46]. Through this analysis, we identified factors missing from our 

framework and operational definitions of those factors. In phase 3, we finalized the framework, using the 

taxonomy from the measurement review as the basis for our final analysis of included studies (including 

those from an updated search of the literature). We report the detail of our methods for phases 1 and 3 in 

the sections that follow. The methods for phase 2 are reported separately (in the systematic review of 

instruments [47]).  

 

 

 

Figure 1. Overview of work contributing to development of framework 
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Sources 

Table 1 summarizes the sources used to develop the framework, how each source contributed to the 

review, and search methods. The starting point for our synthesis was the landmark papers that spurred 

the adoption of CQI in health care [48‐52], and subsequent papers from these authors (seminal authors). 

Landmark papers were defined as highly cited early sources (published in the late 1980’s and early 1990’s) 

that articulated CQI concepts for health care. Influential research was defined as highly cited research on 

CQI in health care. Criteria for identifying landmark papers, seminal authors, and influential research are 

reported in Table 1, search methods. We used a systematic database search to identify existing models, 

frameworks, and theories of quality improvement and change in health care (Appendix B1). We used 

snowballing methods to identify highly cited research and subsequent work from the lead authors of this 

research (reasoning that these authors were likely to have influenced prevailing theories of CQI). Our 

preliminary framework (arising from phase 1) was developed from these sources (Table 1, sources 1, 2, 3, 

and 5 shaded in grey). Separate searches were conducted in phase 2 for our measurement review (Table 

1, sources 4, 6, and 7; described in separate publications [47, 54]). We updated our initial search (Table 1, 

sources 2, 3 and 5) in phase 3 to develop the final framework.  

Sampling 

Inclusion of papers was based primarily on relevance to addressing our aims. We included (1) models 

describing CQI methods, (2) models and theories designed to explore or explain how contextual and other 

factors influence the process and outcomes of quality improvement methods, (3) more general models 

and theories designed to identify contextual factors thought to influence change, learning, or the adoption 

and implementation of new practices in health care, and (4) papers and review articles providing 

substantial conceptual or theoretical description of factors that might influence the process and outcomes 

of CQI and change. We excluded papers that provided cursory description of factors (e.g., as part of the 

background to a study) and models presenting specific hypotheses tested only in single studies. Our 

inclusion decisions were iterative. Studies were screened for relevance and importance to the review. 

Studies that clearly met both criteria were analysed first. The findings from the initial analysis were used 

to assess the importance of the remaining studies (i.e. those that initially appeared to make a minor or 

more peripheral contribution). At this stage, we included only studies that made an important new 

contribution.  
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Table 1. Main contribution and search methods for sources used to develop the framework 

  Sources  Main contribution to framework   Search methods1 

  Primary sources ‐CQI 
literature 

   

1  Landmark papers 
(mainly descriptive 
and advocacy papers) 

Core components of CQI 
Descriptions of how CQI is expected to 
work (logic) 
Implementation approach 
Factors thought to influence CQI 
Structure of framework 

Web of knowledge (WOK) (all databases; 1985 to 2000) 
using CQI/QI terms. Top 100 authors (by record count) and 
500 most cited papers screened to identify a candidate list 
of seminal authors. Reference lists of included CQI studies 
were screened to identify cited works for CQI 
theory/origins in health care.  
A short list of seminal authors was identified from these 
sources, and then author searches were run in WOK to 
identify highly cited works.  

2  Models, frameworks, 
theories of CQI,  
QI, and change 

Overall: prevailing CQI theory  
Descriptions of how CQI is expected to 
work (logic) 
Implementation approach 
Factors thought to influence CQI 
Definition of factors 
Structure of framework 

Structured Medline search (from 1950 through April 2012) 

3  Influential CQI 
research; reviews  
of CQI 

Overall: prevailing CQI theory 
Core components of CQI in primary 
care 
Descriptions of how CQI is expected to 
work (logic) 
Implementation approach 
Factors thought to influence CQI 
Definition of factors 
Structure of framework 

Web of knowledge (all databases; from start date for each 
database to July 2012). Top 100 authors (by record count) 
and 500 most cited papers screened to identify a 
candidate list of researchers and highly cited research. 
Snowballing methods (reference lists, author searches) 
used to identify other research from influential authors 
and reviews. 

4  Other CQI research 
(mainly observational 
studies) 

Factors thought to influence CQI 
Definition of factors 

Measurement reviews: systematic search for studies 
reporting development or use of instruments (controlled 
vocabulary and free‐text terms for CQI, TQM, quality 
improvement, practice change) 
Snowballing methods (reference lists; author searches to 
identify work from authors reporting an important model 
or novel theoretical contributions) 

  Secondary sources     

5  Models, frameworks, 
theories of learning, 
implementation, and 
knowledge 
management 

Contextual factors 
Definition of factors 
Description of how factors influence 
learning, adoption of innovations etc 
Structure of framework 

Structured Medline search (from 1950 through April 2012) 

6  Other research 
(mainly observational 
studies) 

Contextual factors 
Definition of factors 

Measurement reviews: systematic search for studies 
reporting development or use of instruments (controlled 
vocabulary and free‐text terms for practice change, 
organizational change, team function, team climate) 

7  Reviews of theory 
and conceptual 
papers 

Description of theory 
Conceptualization and definition of 
factors 

Reference lists and purposive searches for measurement 
review (where other sources provided limited or 
inconsistent information) 

1 Search terms for sources 1, 2, 3 and 5 are reported in Appendix B1. Sources 4 and 6 were identified for 
measurement review and search terms are reported separately [47, 54].  
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Analysis 

Figure 2 illustrates the domains of the framework and the questions we sought to answer in our analysis. 

Our analysis began with the landmark papers. We extracted descriptions of each component of CQI and 

implementation approaches, explanations of how these elements were expected to work, and contextual 

factors thought to influence outcomes. We treated authors as our unit of analysis, extracting data from 

each seminal author’s papers until we identified no important new concepts or descriptions. We collated 

data from these landmark papers, grouping similar concepts together to identify the core components of 

CQI and recurrent themes about how these components were expected to work. We built on these initial 

descriptions, adding new information from models of CQI and highly cited CQI authors.  

 

Figure 2. Overview of framework domains, review questions, and sources 
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We used a similar approach to identify contextual factors thought to influence CQI, generating an initial 

pool of factors from CQI specific papers, then adding to the list using other models and sources. We 

focused on factors salient to primary care. We used O’Brien and Shortell’s model of organizational 

capability for QI [36], and Solberg’s conceptual framework for practice improvement [39] as the initial 

basis for categorizing contextual factors. The analysis from our review of measurement instruments was 

formative in refining the conceptual categories in which factors were grouped and was a key source for 

identifying prevailing definitions.  

 

In the final stage of analysis, we mapped the main concepts from several new models and other new 

sources, and those from our preliminary analysis, against our near final framework. This allowed us to 

compare across sources, identify any factors that could not be mapped, and identify the main themes for 

understanding the rationale and theoretical basis for each element of our final framework.  

 

To structure our framework, we initially adopted the inputs‐process‐outputs (IPO) model that is widely 

used in research on teams [55‐56]. Although it simplifies the relationship between variables, the IPO 

model depicts variables in a way that supports the design and interpretation of longitudinal studies. We 

refined the structure and overall presentation of our framework influenced by Greenhalgh and colleagues’ 

model of diffusion of innovations [57]. 

 

Findings and analysis 

Figure 3 presents the results of our search and sampling process. We included 176 papers for analysis in 

Phases 1 and 3 of the review (in addition to the 319 instruments analysed in Phase 2 ‐ the review of 

measurement instruments).  

 

Figure 4 depicts the conceptual framework arising from our analysis. Tables 2 to 5 (Appendix B2) report 

the definitions and main sources for each construct in the framework. The framework reflects our 

synthesis of concepts of CQI and the factors thought to influence its effects. It includes four domains (1) 

CQI process (the core components of CQI interventions; Figure 4 box 1; Table 2), (2) implementation 

approaches (methods used to implement CQI interventions; Figure 4 box 2; Table 3), (3) enabling context 

(Figure 4 boxes 3a, 3b, and 3c; Table 4), and (4) outcomes (Figure 4 boxes 4a and 4b; Table 5). We now 

describe the rationale and theoretical basis of the component constructs for each of these domains, 

beginning with the CQI process.  
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Figure 3. Flow of studies through the review

302 articles selected for full text review 

1945 potentially relevant publications 

identified & screened for retrieval  

‐ 1200 MEDLINE (search for models, 
frameworks, theories) 

‐ 103 Web of Knowledge (from 500 
highest cited QI papers

1
)  

‐ 643 snowballing methods (author 
searches, reference lists, other 
sources including conceptual papers 
identified during the review of 
instruments

2
) 

1643 excluded 

‐ 1599 (clearly irrelevant; no 
theoretical component; not 
relevant to QI or change; 
duplicate paper previously 
analysed for instrument review

2
) 

‐ 44 duplicates 

176 papers included for analysis  

‐ 6 landmark papers; 28 other papers by 
seminal authors 

‐ 38 papers by influential researchers 
(including 6 reviews) 

‐ 104 papers by other authors (including 
18 reviews) 

Footnotes: 
1. Search years limited to 1985 to 2000 for landmark papers, then rerun with no date 
limits to identify highly cited research (500 highest cited saved for each). The two 
searches contributed 814 unique references, which were screened for relevance, and to 
identify a candidate list of landmark papers (based on citations and year) and influential 
researchers (based on citations).  
2. These conceptual papers were additional sources identified in the measurement 
review, not included studies (i.e., they are counted once only in the formal analysis 
undertaken across the two measurement reviews and this paper). In the measurement 
reviews, included studies were those reporting an instrument included in the analysis. 
Where these papers were also identified in the theory search, they were excluded. 
3. e.g., most reports of randomized trials of CQI were excluded (e.g., Solberg et al’s 
report of a CQI trial was excluded [1]. The CQI model and factors influencing its use and 
outcomes were reported in other papers, which we included.) 
4. e.g., Kirk and colleagues’ framework focuses on safety culture in primary care, so is 
not a general framework for understanding QI or change [2]. 
5. e.g., Sila’s model of TQM based on organizational theory [15] is not readily applicable 
to primary care; it reflects models of QI in large institutional settings. 
6. e.g., we included Damschroder and colleagues’ consolidated framework for 
implementation research (CFIR) which synthesizes 19 frameworks [17]. We excluded 
frameworks analysed for the CFIR (e.g., the PARIHS framework [18]), unless they 
provided important additional insights (e.g., Greenhalgh and colleagues’ comprehensive 
review of the literature on spread of innovations [19]) 
7. e.g., Powell and colleagues’ published a series of papers from a systematic review 
reported in the grey literature [20‐27]. We analysed the full review [4], not the individual 
papers.  

126 articles excluded 

‐ 114 (minor or no theoretical 
component

3
; model not relevant 

to QI or change or intended for 
specific purpose

4
; not relevant to 

primary care
5
; theory or 

framework covered by a 
comprehensive review or 
integrated framework

6
) 

‐ 12 duplicate reports (e.g., report 
of same study in both grey and 
peer review literature

7
) 
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Description of the InQuIRe conceptual framework  

1. CQI Process (Figure 4, box 1) 

Complex interventions such as CQI rarely have fixed boundaries, making it difficult to distinguish 

“essential and indispensible elements of the intervention” from “adaptable elements” and the 

organizational elements required for implementation ([17] p3). In identifying the core components of a 

CQI intervention, we focused on the processes (actions or behaviours) used to change practice. Factors 

thought to enable or support these CQI processes are described separately under implementation 

approaches and enabling context. The literature often blurs the distinctions between the actions taken to 

change practice (CQI process) and the conditions in which these actions take place (enabling context). 

 

Focusing on process enables identification of the components of CQI that need to be assessed to 

determine the integrity, or fidelity, with which CQI methods are implemented. Articulating the theoretical 

basis of each CQI intervention component enables development of hypotheses about the effects of 

adapting the intervention (i.e. removing, altering or adding components) or partial implementation (e.g. 

not reflecting on data to understand the effects of small scale changes). This does not imply that there is 

prescription for CQI, indeed the literature suggests that strict adherence to the methods is neither 

desirable nor feasible [4]. 

 

Our concept of CQI process draws heavily on the landmark papers [48‐52], other models of CQI 

interventions (e.g., [4, 58‐59]), and CQI research by Shortell and colleagues (e.g., [60‐61]) and by Solberg 

and colleagues (e.g., [62‐63]). O’Brien and colleagues work to identify a consensus‐based operational 

definition of CQI provided an important contemporary perspective on the core components of a CQI 

process [13].  

 

Process improvement (changing the way care is “organized, structured, or designed”)  

“… quality is made not by people but by processes” ([50] p15) 

 

Process and systems improvement is integral to CQI, and strongly reflected in the focus of CQI methods 

introduced to health care [60, 63‐65]. Based on systems theory, healthcare outcomes are viewed as the 

result of the actions of multiple providers working within a system that influences, and sometimes 

constrains, their performance. This systems view contends that focusing on individual practice is unlikely 

to “produce meaningful, sustainable improvement” because “it ignores the interdependencies” of 

healthcare delivery ([66] p16) [67‐68]. CQI provides a method for understanding these interdependencies 

and addressing process‐related problems that compromise the quality of care [49‐50, 64, 66, 69]. 

Concepts of process improvement include using CQI to integrate new models of care into existing systems 
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(e.g. the chronic care model). Used in this way, CQI provides a method for evaluating, adapting, and 

operationalising externally developed models of care in the local context [6, 13, 70‐71]. 

 

Scientific method – structured problem solving and iterative tests of change 

 “…changes in one system element [may] have important consequences far away in space and time. The 

attributes of the dynamics of systems lead prudent improvers to test changes on a small scale and build 

knowledge sequentially” ([65] p4) 

 

The scientific method is perhaps the most universal and defining element of CQI. It is characterized by an 

iterative data‐driven approach, used to understand existing processes, and plan and test changes 

designed to improve care [13]. Underlying the approach is the concept that introducing changes in 

complex interconnected systems can have unpredictable consequences [67, 72‐75]. Testing changes on a 

small scale is a strategy to reduce the risk of unintended consequences ‐ “a change with a safety net” ([76] 

p5). Testing provides data on potential effects (enabling further tailoring or redesign before full 

implementation) and can identify barriers to change [77]. Structured problem solving approaches, such as 

the Model for Improvement and plan‐do‐study‐act (PDSA) cycles, guide teams through the steps of 

planning and testing changes (see Appendix B3 for a logic model).  

 

The iterative data‐driven approach used in CQI parallels models of team‐regulation. Models of team‐

regulation propose that motivation, learning, and performance are enhanced through a cyclical process of 

setting difficult goals, striving to achieve the goals, seeking and reflecting on feedback on progress toward 

goals, and revising effort and strategies to lessen the discrepancy between goals and performance [78‐79]. 

This suggests that benefits from using PDSA cycles may accrue not just from the technical process of 

redesigning work, but also from structuring quality improvement work in a way that motivates 

participants and facilitates collective learning [80‐82]. Achieving motivational effects hinges on balancing 

goal difficulty (to encourage striving) with achievability. Ambitious goals risk disillusioning and disengaging 

participants if outcomes appear unachievable or incommensurate with effort [69, 83‐84]. Moreover, the 

motivational effects of goal setting appear to be moderated by the complexity of the targeted change, 

commitment to the change, and capability [80, 85‐86].  

 

Learning from small‐scale tests of change also poses challenges. Learning requires teams to actively 

question whether the current system of work is best and be prepared to introduce changes that disrupt 

norms of behaviour (e.g., redefining roles) [87‐90]. This process of double loop learning contrasts with 

approaches that simply use feedback of performance data to motivate individuals to try harder without 

addressing underlying problems (a form of single loop learning) [82, 87‐88]. However, if teams do not 

activity engage in double loop learning then the potential to address underlying problems diminishes. 

Learning may also be impeded if teams do not reflect on feedback from initial tests of change (the study 
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or ‘S’ step of PDSA cycles) because they fail to “classify reflection as productive work” ([76] p5). Indeed, 

there are multiple points at which the fidelity of the PDSA process may be compromised, reducing its 

potency as a tool for collective learning and the consequent potential to produce lasting change [4, 77, 91‐

93]. 

 

Data collection, analysis and feedback – data driven change 

“Measurement is only a handmaiden to improvement, but improvement cannot act without it” ([94] p4) 

 

Data collection and analysis informs all stages of a CQI process, the aim being to ensure that changes 

address the underlying cause of quality problems. Data are used to select important problems or 

improvements, to clarify aims, to understand existing processes, to identify the root cause of problems, to 

set specific goals for improvement, to measure the effects of small scale changes, and to monitor wider 

implementation [59, 94‐95]. Qualitative data can identify patients and providers’ expectations, their 

experience of the process of care, and potential barriers to change. 

 

Data appear to be instrumental in gaining initial support and sustaining effort in quality improvement. 

Data can demonstrate the magnitude of a problem, discredit views that change is unnecessary (especially 

if local data is compared to a benchmark), and “secure emotional engagement” (e.g., using patient stories) 

[5, 12, 69, 83‐84, 96‐98]. During the improvement process, data demonstrating progress can build efficacy 

perceptions and momentum [68‐69, 77, 96]. The act of soliciting and using feedback from outside the CQI 

team can “shape attitudes favourably toward the change” [69, 99]. To be effective, data must be credible 

(source and timeliness) [83, 97, 100‐101], feasible and cost effective to collect [50, 100‐103], and 

participants must be assured that data will not be used punitively [84, 97, 104]. For small‐scale tests to be 

informed by data, change must be measurable in short timeframes and small samples [12, 77]. 

 

Involvement, participation, and empowerment 

 “… the owners of that process (i.e., the individual clinic) must be the ones to conduct the process of 

improvement. A system dropped in from the outside is not likely to fit or become sufficiently tailored and 

internalized to function well or to be sustained.” ([63] p261) 

 

Enabling wide involvement and participation in CQI is an approach used to engage, motivate, and harness 

the knowledge of all who contribute to the process of care [4, 39, 50, 52, 60, 66, 93, 105‐106]. The 

mechanism by which participation influences organizational performance has been widely studied in 

management research, with both cognitive and motivational mechanisms suggested [80, 107‐109]. 

Cognitive theories of participation propose that performance improvement is mediated by the process of 

sharing and integrating knowledge [107‐109]. This enables a shared understanding of problems and the 
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implications of proposed solutions, and a more cohesive view of the changes required for improvement 

[50, 88, 96]. In turn, the solutions implemented are expected to be more effective and sustainable [108, 

110]. Motivational mechanisms infer that participation fosters commitment, creating a sense of 

ownership and enhanced support for proposed changes [70, 108, 111]. In turn, commitment to implement 

and sustain changes is expected to increase [4, 68]. Irrespective of mechanism, methods designed to 

enable participation must empower staff to identify quality problems and contribute to their solution [4, 

36, 60, 105, 111‐114].  

 

The structures and behaviours used to foster involvement and participation are among the least tangible 

elements of CQI. They employ “social tools” – communities of practice, meetings, and other forums – and 

rely on rich and open communication (considered in detail under teamwork) to engage practice staff [87, 

91, 115‐116]. Teamwork is the most prominent method for facilitating involvement and participation. 

 

Teamwork (team processes and behaviours that facilitate CQI) 

“Cross‐functional teams bring the full spectrum of relevant information and expertise to bear on decisions 

about system wide problems.” ([117] p312) 

 

Cross‐ functional quality improvement teams provide a formal structure for problem solving and 

conducting iterative tests of change [68, 118]. Quality improvement teams aim to capitalize on the varied 

knowledge and perspectives of their members, exposing members to a richer pool of ideas [119], and 

fostering collaboration that is expected to improve problem‐solving effectiveness and the quality of 

decisions [5, 50, 52, 61, 63, 70, 118, 120]. Achieving these outcomes requires the skilled application of 

teamwork behaviours to help teams regulate their performance (labelled as Regulation of performance in 

Figure 4 and discussed under scientific method), collaborate, and learn [78, 121‐123]. Our concept of 

these behaviours (Figure 4 box 1; Table 2) is based on existing taxonomies and frameworks for 

understanding team process [79, 124]. We found no equivalent of these frameworks in the quality 

improvement literature. The behaviours mirror those required to facilitate participation in CQI at practice 

level. However, in small primary care practices, we note that membership of the QI team and the practice 

may be identical.  

 

Collaboration and communication 

Collaboration and communication encompass interpersonal processes that characterize how team 

members interact [78‐79, 124]. These interactions shape both the context and outcomes of teamwork. 

They are important for building “mutually shared cognition” ‐ a shared understanding of work (problems, 

goals, tasks, roles) that supports more effective problem‐solving and decision making [125]. Shared 
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cognition enables teams to establish “common ground for productive dialogue” ([126] p130; [121]) and 

supports coordinated action required to make practice improvements [125]. 

 

Key behaviours for developing shared cognition are open communication (including sharing information 

and tacit knowledge such as experiences and perspectives) and skilled discussion of opposing views 

(constructive conflict) [125, 127‐130]. Teams that are able to elicit, appreciate, and evaluate diverse 

perspectives and ideas are more likely to make full use of their members’ capabilities. In doing so, 

members must reconcile conflicting viewpoints and redefine their understanding of problems. This 

process of integrating diverse information and perspectives is thought to encourage consideration of 

alternatives and improve the quality of decisions [123, 128, 131]. Decisions that reflect a synthesis of team 

knowledge and viewpoints should gain greater acceptance, and yield solutions that are a better fit for the 

local context, more effective, and more enduring [121‐122, 125, 128]. 

 

Learning behaviours  

In CQI, the iterative process of planning and testing changes (i.e. PDSA cycles) provides a structure for 

experimentation and risk taking, key behaviours for learning [73, 132]. Interpersonal behaviours underpin 

a team’s ability to learn from this process and work more effectively as a team [65, 71, 125, 132‐133]. 

These learning behaviours involve reflective communication ‐ questioning assumptions about the existing 

process of care (i.e. challenging the status quo), seeking and giving feedback, asking questions, and 

discussing unexpected outcomes from efforts to change [89, 125, 132‐134]. In response to the knowledge 

accrued from this reflective process, teams must adapt – adjusting their plans for change, their team 

process, or both to meet their goals and fit the context in which they are working [135‐136]. 

 

Team leadership and maintenance 

Team leadership behaviours play a key role in enabling collaboration and learning behaviours. In small 

primary care practices, negative interactions on a QI team can permeate all aspects of work, heightening 

the desire to avoid communication that might spark conflict, disapproval or repercussions [118, 137]. 

Leaders that use integrative approaches to conflict management enable team members to surface and 

openly discuss problems and conflicting perspectives [122, 128]. This is thought to improve decision 

quality and relationships among team members [128]. Established norms, professional boundaries and 

status differences can also impede collaboration [66, 71, 126]; teams are more likely to solicit and listen to 

the views of higher status individuals, while others self‐censor (perceiving their contribution to be of 

lesser value) [118, 138‐139]. Leader inclusiveness – where leaders invite and appreciate views of all 

members – can create a safe context for participation, ensuring all members have a voice [138].  
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In the next section, our focus moves from CQI process, and the theory that underpins it, to consider 

factors thought to influence CQI. We begin by describing implementation approaches.  

 

2. Implementation approach (Figure 4, box 2) 

Like CQI methods, implementation approaches are processes (or interventions), the fidelity of which can 

be measured to evaluate their impact on CQI process and outcomes. They may be used to introduce CQI 

for routine use or as part of an external, time limited initiative (e.g., a quality collaborative). Training, 

social influence, facilitation, or combinations thereof are the most common approaches. Planning and 

design of the CQI effort (e.g., decisions around team composition and structure) are also part of 

implementation.  

 

Capability development 

Acquiring technical skills for CQI requires training (see Table 3 for knowledge domains) [100, 140‐143]. 

Recommended approaches involve the use of adult learning principles (e.g., active participation, matching 

content to needs and experience) [143‐144], team‐based training, and timing training to enable 

application in “salient projects” [36, 145]. Increasingly, learning communities (e.g., quality improvement 

collaboratives and networks) are used to promote knowledge sharing among peers and experts [144, 146‐

147]. These communities may be particularly powerful in enabling exchange of tacit knowledge about 

successful (or failed) change strategies, and building perceptions that change is achievable [96, 148‐152]. 

Learning communities also play a key role in influencing commitment to quality improvement. 

 

Influencing roles and structures 

Interpersonal influence appears pivotal in securing commitment to quality improvement [84]. Deliberate 

use of influence typically involves opinion leaders, champions, and establishment of QI networks 

(collaboratives, communities of practice). QI networks aim to drive engagement by using the influence 

that peers and profession have in shaping “the norms and values” of health professionals [12, 96]. By 

facilitating interaction, networks may influence beliefs about the proposed change and the utility of QI 

methods, create normative pressure to participate, and build and sustain momentum [12, 96, 150‐151]. 

Informal opinion leaders are pivotal in mobilizing the support of clinicians [12, 19, 84, 111, 153]. Their 

endorsement can signal the legitimacy of CQI, or the targeted change, motivating others to participate 

[19, 83‐84, 98]; while their indifference or opposition can block change [19, 154]. Champions promote 

participation through their own commitment, persistence and enthusiasm for quality improvement [19, 

153, 155]. Identifying influential individuals poses challenges; influence may change over time [156], can 

be limited to a specific issue or area [157], appears tightly coupled with profession and personal attributes 

(e.g., background, qualifications, culture) [19, 155], and methods of identification yield variable results 

[157].  

98



 

   

 

Facilitation of CQI process 

Facilitation encompasses varied roles, most aimed at developing capability and enabling teams to use CQI 

methods [153, 158‐160]. Facilitators work directly with teams, undertaking roles that include helping 

teams establish ground rules for interaction, enabling participation and open communication, building 

problem solving skills, prompting reflection on team process, and promoting goal accomplishment [75, 98, 

137, 160‐161]. Experience, interpersonal skills, credibility, and commitment are thought to influence 

success [19, 99, 153, 158]. While facilitation is characterized by “enabling” rather than “doing” [153], 

streamlined approaches to CQI increasingly use experts to design changes that teams then adapt for their 

local setting using PDSA cycles [70, 102, 144, 146]. This lessens the “substantial technical knowledge and 

resources” required for designing evidence‐based care processes [70, 102, 144, 146]. However, this 

approach also reduces local input into the design, and may compromise the learning outcomes and sense 

of ownership achieved through more participatory processes [70, 162].  

 

Planning and design of the CQI effort  

Formal planning is expected to smooth the introduction of CQI, by making objectives, resource 

requirements, and workload clear [4, 17, 69, 163]. Team composition (e.g., size, breadth of skills, diversity 

of perspectives), the degree of autonomy granted to the team, and flexibility in the application of CQI 

methods are likely to be key determinants of team functioning [112, 118, 164‐165].  

 

We now consider the context in which CQI occurs. Our concept of an enabling context was informed by 

our synthesis of factors reported in CQI studies, including the four models for understanding the context 

for quality improvement described in the background [36‐37, 39‐40]. The content of these models, 

methods of development, and overlap with InQuIRe are described in Table 6, Appendix B4. Several other 

models (i.e. secondary sources) augmented our understanding of context. These were Greenhalgh and 

colleagues’ model for the spread and sustainability of innovations [57]; Gustafson and colleagues’ model 

of organizational change [99]; the Consolidated Framework for Advancing Implementation Research (CFIR) 

[17]; Weiner’s conceptual work on readiness to change [166‐167]; Orzano’s Knowledge Management 

model for primary care [115]; and Rushmer’s concept of learning organizations in primary care [88, 168‐

169]. These sources synthesize large bodies of empirical and theoretical literature making them valuable 

resources for identifying and conceptualizing the broad range of contextual factors potentially relevant to 

CQI.  
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3. Enabling context (Figure 4, boxes 3a, 3b, and 3c) 

Context encompasses the broad range of factors that influence a practice’s capacity for CQI. These factors 

are grouped in the framework under overall practice context, climate for quality improvement, and 

readiness for an imminent CQI effort. We consider each in turn. 

 

3a. Overall practice context (Figure 4, box 3a) 

The overall practice context reflects conditions in which CQI may be more likely to succeed, although they 

are not necessarily intended to support CQI. Overall practice context is comprised of culture, leadership, 

and capacity. 

 

Culture 

Culture focuses on values, beliefs and shared assumptions [170]. Culture is distinct from climate, which 

reflects overt support for CQI in the form of practices, policies, and procedures. Culture also differs from 

readiness for CQI, which reflects a practice’s commitment and capability for an imminent CQI effort. 

Organizations that have a supportive culture for CQI share a belief in learning, improvement, and 

collaboration [36, 145]. They are characterized by openness, trust, mutual respect, and are non‐blaming 

[115, 169, 171]. These conditions encourage open communication by creating an environment in which it 

is safe to raise problems, share information, and trial new practices [41, 132, 139]. 

 

Leadership for QI at all levels 

Formal leaders influence CQI by setting clear priorities and goals, providing resources and supporting 

systems, and developing QI capability [4, 68, 172]. They facilitate change by encouraging collaboration, 

empowering QI teams, ensuring accountability, managing competing demands, removing barriers to 

change, and demonstrating sustained support (e.g., through engagement, active involvement, endorsing 

changes) [4, 28, 68, 168, 172]. The action (or inaction) of informal leaders can be powerful, especially that 

of clinicians. Suggested as “perhaps the most important single determinant” of quality improvement, 

clinicians’ ambivalence or resistance can block practice change [5, 65, 84, 105, 172‐173]. 

 

Capacity for learning and improvement 

A “cushion of resources” (slack resources) enables a practice to undertake QI work without diverting from 

patient care [19, 83, 174‐175]. In contrast, practices that are stretched – through overload, turbulence, or 

other factors – may have a compelling need for process improvement without the capacity to do so [63, 

93, 98‐99]. Supporting systems such as incentives, rewards, and investment in relevant professional 

development can indicate the priority assigned to quality improvement [17, 148, 168]. Systems for data 

collection and analysis that provide relevant, reliable, and timely data for quality improvement are 

essential [17, 50, 97]. Finally, structures that help capture and spread knowledge (e.g., practice meetings, 
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strong professional networks, community links) may motivate and support improvement efforts [36, 96, 

115, 126]. 

 

3b. Climate for quality improvement (Figure 4, box 3b) 

Practice climate 

Practice climate provides the foundation for CQI, reflecting the extent to which practice members share a 

perception that the principles and methods of CQI are supported, expected and rewarded through 

organizational policies, practices and procedures [176]. As such, many of the dimensions of climate for 

quality improvement align with the core components of CQI.  

 

Continual improvement of processes and systems to meet patient/customers needs and expectations. 

Supportive practices focus on and are receptive to reviewing and improving work processes. Change 

efforts focus on improving patients’ experience of care and health outcomes. 

 

Integration of QI with daily work and alignment with organizational priorities. Supportive practices embed 

quality improvement work in daily routines [98, 177‐179]. Their norm is to discuss and address recurrent 

problems, rather than adopt “quick, self sufficient solutions” [93, 180]. By aligning quality improvement 

with organizational plans, they focus this effort on important, high impact areas [36, 39]. 

 

Learning collectively through knowledge sharing, experimentation, and risk taking. Supportive practices 

are open to new ideas and ways of working, tolerate unexpected outcomes and mistakes that occur with 

change, and create “time and space” for sharing knowledge and reflective thinking [41, 60, 89, 115, 169, 

181]. 

 

Use of data and information for monitoring and improvement. Supportive practices regularly review 

performance data and patient feedback as the basis for process improvement. They seek information 

from outside the practice to understand their performance and current best practice [4, 39, 97]. 

 

Involvement, participation and empowerment. Supportive practices value and work to mobilize the 

knowledge of their staff by facilitating active participation in decision making, and routinely eliciting and 

acting on staff feedback [115, 168]. Expectations to participate in quality improvement are underpinned 

by policies and procedures [4, 37] 

 

Teamwork, collaboration, and cooperation. Supportive contexts for teamwork are cohesive, see their work 

as interdependent, and members share a preference for collaborative work [139, 171]. They exhibit 
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mutual respect and de‐emphasize hierarchies and professional boundaries that inhibit collaboration and 

cooperation [126, 139, 154, 169]. 

 

QI team climate 

A supportive QI team climate requires that members share a strong belief in and sense of responsibility 

for improving quality (quality orientation), have an orientation toward teamwork and learning, and share 

a commitment to achieving the team goals (task cohesion) [61, 118, 120, 181‐182]. An interpersonal 

climate that mirrors the climate for learning and teamwork at practice level underpins team functioning 

[61, 118, 120, 125, 132] 

 

3c. Readiness for CQI (Figure 4, box 3c) 

Each CQI effort brings unique circumstances that alter the likelihood of successful change [99]. Readiness 

captures a practice’s capacity for an imminent CQI effort. Here we consider collective capability, 

commitment, and resources as determinants of readiness for CQI [166‐167, 183‐184].  

 

Capability for CQI 

 

Knowledge, skills efficacy. Capability encompasses collective skills and knowledge for CQI, teamwork, and 

change management [140, 185] (see Table 4 for knowledge domains). It also includes knowledge in the 

clinical area targeted for change, and beliefs about the practices’ capability to implement proposed 

changes (efficacy). 

 

Prior use of CQI and history of change. Capability includes pre‐existing knowledge (acquired through prior 

use of CQI, training etc). Practices with prior experience of CQI are more likely to have existing procedural 

knowledge and practical skills for applying CQI methods and tools [39‐40, 186]. If the practice has a history 

of working together to change practice, they may have established norms for effective problem solving 

and possess insight into what helped and hindered previous attempts to change [88].  

 

Ability to acquire, interpret, and use new knowledge. Capability includes the ability to acquire new 

knowledge. Practices that routinely engage in deliberate processes to use knowledge are likely to have 

skills and learning routines that enable CQI [57, 88, 115]. Examples include working collaboratively to 

incorporate research evidence and tacit knowledge into care processes and written guidance [88, 115].  

 

QI team capability: Capable QI teams have the requisite knowledge and skills for CQI [61, 164, 187]; they 

understand and can make use of members’ individual capabilities (transactive memory system) [188‐189]; 

they have a shared understanding of team process, their goals and their task (mental models) [190]; and a 
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shared belief that “they have the autonomy and capability to perform meaningful work that can impact” 

their practice (efficacy and empowerment) [191] p332. 

 

Commitment, goals and motivation 

Engagement in CQI requires commitment to the broader goal of improving the process of care, a shared 

belief that CQI is the right approach for process improvement, and motivation to improve care in the area 

targeted for change [5, 36‐37, 39‐40, 192]. 

 

Evaluations of CQI and beliefs about consequences. Theories of motivation suggest that commitment may 

be strongly influenced by beliefs about whether CQI has “demonstrable benefit and valued consequences” 

[99] p755, [192‐193]. Key factors include whether practice members perceive CQI to have clear 

advantages over alternative approaches (relative advantage), be compatible with their needs, goals, 

competencies and existing ways of working (compatibility), and straightforward to use (complexity) [17, 

19, 144, 163, 194‐196]. Beliefs about negative consequences may undermine commitment; there must be 

clear benefits for patients and providers commensurate with the effort required to use CQI [99, 104, 112, 

197], resources and support to ensure that demands will not divert from direct patient care, and surety 

that professional autonomy and “ability to provide optimum care for patients” will not be compromised 

([84] p16) [104, 198‐199]. 

 

Priority and tension for targeted change. Commitment appears more likely if the targeted change is a 

priority articulated in organizational plans, perceived by the majority of practice members as urgently 

needing change (tension for targeted change), and mandated by leaders (priority for targeted change) [17, 

19, 39, 60, 70, 99]. 

 

Evaluations and beliefs about the proposed changes. Focusing QI efforts on problems that resonate with 

health professionals appears key to engagement [39, 60, 70, 99, 110, 162]. The problem must be of 

“unmistakable clinical importance” [68 221] p316 and perceived as solvable; [5, 12, 17, 100, 147, 151, 

200]. Clear, credible evidence for proposed changes is important, but may fail to mobilize support without 

“well facilitated forums to discuss and debate the evidence” [83] p5 [197], and a shared view that the 

changes have a clear advantage [17, 19, 144, 163, 196].  

 

Resources for an imminent CQI effort 

Allocating resources for a specific CQI effort is a pre‐requisite for readiness and signals the organizational 

priority for the targeted change [84, 148] (see Table 4 for details). 

4. Outcomes 

Proximal outcomes (Figure 4, box 4a)  
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Many contextual factors are dynamic properties that vary naturally over time (including, during the course 

of a specific change effort) or in response to the CQI process. For example, the CQI process may alter 

readiness to implement the targeted change at both individual and practice level, mediating subsequent 

adoption of changes to clinical care (structural change and adherence to new process). Some factors – 

such as team climate and capability ‐ may be particularly malleable, with each interaction of the QI team 

shaping the context for subsequent interactions [56, 78]. To reflect the dynamic nature of contextual 

factors, we include potentially modifiable factors as both antecedents and proximal outcomes of the CQI 

process. These proximal outcomes shape the context for implementing the changes that arise from the 

CQI process and for subsequent cycles of CQI (depicted as feed back loops in Figure 4). Other proximal 

outcomes, such as perceptions of the team’s effectiveness, influence members’ satisfaction and 

willingness to work together on quality improvement [120, 201‐202].  

 

Distal outcomes (Figure 4, box 4b)  

CQI strategies typically focus on improving organizational effectiveness across one or more dimensions of 

quality (effectiveness, safety, patient experience of care, timeliness, access, continuity, coordination, 

efficiency, costs) [203‐205]. Achieving these outcomes requires structural changes to the process or 

organization of care [61, 92, 150], and adoption of these changes when delivering care (adherence to 

process of care) [206]. CQI may have personal consequences for staff, for example, influencing job 

satisfaction and organizational commitment (extra‐role behaviours) [145, 207‐209]. Finally, CQI is 

intended as a change method that becomes embedded in organizational routines, so behavioural 

adherence to the new processes and sustained use of CQI methods are important outcomes [206]. 

 

Discussion 

In this paper, we developed a framework intended to capture prevailing concepts from the literature of 

the core components of CQI, the mechanism by which these components lead to outcomes, and the 

factors that may influence CQI effectiveness in primary care. In so doing, we aim to support decision‐

making in the design and interpretation of evaluations of CQI, whether empirical studies or evidence 

syntheses. We consider the application of the InQuIRe framework for these purposes; discuss challenges, 

opportunities, and areas of need in CQI theory development; and the strengths and limitations of our 

study. 

 

Application of the framework for designing empirical studies 

The InQuIRe framework has three elements intended to lessen practical barriers researchers face when 

designing evaluations of CQI. First, it provides an overall taxonomy of potentially relevant factors, 

depicted visually (Figure 4), and in the tables (Tables 2 to 5, Appendix B2). Through categorization, we 
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were aiming to achieve a level of parsimony, without loosing the detail that reflects the true complexity 

and enables factors to be operationalised. Most factors fit within higher order categories and can be 

measured at this level (e.g., practice climate). This may be appropriate for evaluations of CQI 

effectiveness, where investigators may wish to measure a range of factors while minimizing participant 

burden. Alternatively, there is considerable scope for examining aspects of CQI in depth (e.g., the 

relationship between team learning behaviours and interpersonal climate). Second, the definitions 

provide a basis for measuring factors and indicate the level of analysis to which factors pertain (individual, 

team, practice). Many of these definitions were derived from our review of instruments [47, 54], so reflect 

concepts for which there are existing measures. Third, the rationale for each component of the framework 

may aid researchers in formulating hypotheses. Researchers will need to determine which factors are 

salient for their research questions and setting, and which are feasible to measure within the constraints 

of their study.  

 

Measuring CQI process provides data for determining whether observed effects (or the absence thereof) 

can be attributed to the use of CQI methods [210]. These fidelity measures enable investigation of the 

extent to which individual CQI components explain variance in outcomes, and the implications of 

modifying CQI (removing, adding, or adapting components). The findings may identify opportunities to 

enhance the CQI process through adaptation (e.g, streamlining components) or intervention (e.g., 

facilitating use of CQI methods). This may have particular benefits in primary care where adapted models 

of CQI may be necessary to support sustained use of the methods. There are good examples of qualitative 

(e.g., [89, 137]), quantitative (e.g., [211]), and mixed method (e.g., [70]) assessment of aspects of CQI 

process. Most are resource intensive, and there is a need to develop valid, reliable measurement methods 

[47]. Measuring the fidelity of the implementation approach is also important. 

 

Measuring context is key to understanding the conditions required to optimize CQI, and for predicting 

success in different circumstances [99, 212‐213]. Assessments may identify potentially modifiable factors 

that can be targeted by implementation strategies to improve outcomes. Measuring contextual factors as 

antecedents and proximal outcomes of the CQI process enables investigation of how CQI works (i.e., the 

mechanism or causal pathway). For example, investigating the extent to which team climate and 

capability mediate the effects of CQI is necessary to establish whether investing in team‐development is 

likely to lead to improvement in CQI outcomes. Such questions may be of particular relevance in small 

primary care settings, where close working relations heighten the need for effective teamwork in CQI. 

 

In using InQuIRe, consideration should be given to how new studies will contribute to cumulative 

knowledge because many of the questions about how different factors shape the outcomes of CQI can 

only be answered through research synthesis. Using consistent labelling, definitions, and measurement of 

factors facilitates comparison and synthesis of studies. Making explicit links to relevant theory enables 
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researchers to build on existing knowledge from organizational psychology, sociology, and related 

disciplines. 

 

Application of the framework for interpretation and synthesis of research 

Here, we focus on using InQuIRe to design quantitative syntheses, noting that it could be used as a 

framework for synthesis of qualitative studies [45‐46]. As is the case for empirical studies, InQuIRe could 

be used to identify, define, categorize, and provide a rationale for intervention components, potential 

effect modifiers, and outcomes. InQuIRe could also be used to inform a logic model in which reviewers 

make explicit their assumptions about how CQI components lead to health outcomes (i.e., the causal 

pathway), and how contextual factors and implementation methods modify intervention effects. Pre‐

specifying a logic model provides an explicit basis for interpreting review findings, lessening the risk of ad 

hoc explanations [214]. In the absence of well‐designed syntheses, InQuIRe may have utility for comparing 

and interpreting CQI research. 

 

Challenges, opportunities, and areas of need in CQI theory development 

InQuIRe is the first attempt of which we are aware to develop a comprehensive framework from the 

literature for guiding CQI research in health care. The literature from which it derives is vast and 

fragmented by varied labelling and definition of CQI and contextual factors. Identifying relevant literature 

was made more complex by a trend that began in the 1990’s to “strip … references to CQI” from 

publications “for fear of alienating sceptical physician reviewers” ([105] p637). In developing InQuIRe, we 

aimed to reflect prevailing concepts of context in the QI literature while ensuring, where possible, that 

labels and definitions matched those from relevant theory (e.g., teamwork theory). Our measurement 

review was a fruitful source for understanding concepts. In addition to identifying definitions (either 

explicit or inferred through instrument content), it also led us to conceptual papers in the psychology and 

sociology literature. There is a need for further searching and analysis of this literature to provide stronger 

links to extant theory and conceptual work. Frameworks such as InQuIRe will also need to evolve to 

account for new developments in quality improvement and implementation research. The field is 

experiencing rapid uptake of terminology from both psychological and sociological theory [12, 57, 215]. As 

the theoretical basis of the field matures, it is likely that a blended language will emerge. As research 

accrues, there will be opportunities to review the evidence underpinning InQuIRe.  

 

Strengths and Limitations 

In developing InQuIRe, we reviewed the large and fragmented literature related to CQI theory, and 

integrated concepts from other relevant frameworks and theory. The strength of this approach is that it 
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builds systematically on published quality improvement research, while incorporating concepts that are 

underpinned by substantial bodies of theoretical and empirical research from other disciplines and aligned 

areas of research in health care. An alternative approach is to use an expert consensus process. While 

consensus processes capture extant knowledge within the discipline, they are more limited in their 

potential to integrate concepts across disciplines because of the breadth of knowledge required to do so. 

The outcome of a consensus process is also highly dependent on the panel composition, recall, and the 

methods and time available to elicit and integrate concepts [216].  

 

The literature we reviewed was large, which meant we focused on sources likely to reflect prevailing 

concepts of CQI. It is possible that there are important theoretical insights in more recent qualitative 

studies for example. While we captured some of this work using snowballing methods, our searching of 

this qualitative literature was not exhaustive. However, in studies included at the later stages of our 

review we did not identify any important new concepts. Finally, integrating such a diverse literature 

requires considerable judgment. The phased approach to developing the framework provided repeated 

opportunity to reflect on the comprehensiveness and organization of the framework, however other 

researchers may have alternative interpretations.  

 

Conclusions 

Since the introduction of CQI to health care in the late 1980s, CQI practitioners and researchers have 

published extensively on the application of CQI and acted as powerful advocates for the methods. These 

efforts have encouraged adoption of CQI in medical curricula [142], in large and small healthcare settings, 

and in well‐resourced and resource‐poor settings [217‐218]. Despite this, many questions remain about 

how best to implement and optimize the outcomes CQI, with particular gaps in primary care. If we are to 

capitalize and build on work done to date, we need coherent theory to help synthesize existing evidence 

and design new evaluations for guiding policy and practice. This paper aims to contribute to this effort by 

presenting a literature‐based framework intended to capture prevailing concepts of CQI and the factors 

that may influence CQI effectiveness in primary care. 
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Chapter 5 

Measuring organizational and individual factors thought to influence the success of quality 

improvement in primary care: a systematic review of instruments 

 

This chapter presents the first of two companion papers reporting a systematic review of instruments for 

measuring factors in the InQuIRe framework. The second paper is presented in Chapter 6. 

 

As illustrated in Figure 1 of the previous chapter (page 86), the InQuIRe framework was developed in 

three phases. The version of InQuIRe reported in the two measurement review papers reflects a 

preliminary synthesis completed in phase 1. This version of InQuIRe was used to set the scope for the 

measurement reviews and assess the coverage of available instruments. The analysis of instruments was 

used to incorporate new factors and concepts into the InQuIRe framework. These refinements are 

reported as taxonomies in the measurement reviews (phase 2). The taxonomies reported in the 

measurement reviews were then collapsed and refined based on our final analysis (phase 3), resulting in 

the version of InQuIRe presented in Chapter 4.  

 

Chapter 5 is in the form of a paper published in Implementation Science in December 2012. The pages 

have been renumbered for the thesis, but the manuscript is otherwise unchanged.  

 

Additional files referred to in the text are appended to this thesis as follows: 

Appendix C1  Additional file 1  Glossary of terms used in the review 

Appendix C2  Additional file 2  Search terms 

Appendix C3  Additional file 3  Definition of measurement properties and appraisal criteria 

Appendix C4  Additional file 4  Tables reporting the content of instruments (Tables S3‐S6) and 

overview of development and assessment of measurement properties 

(Table S10) 

Appendix C5  Additional file 5  Tables summarising the characteristics of instruments included for 

review of measurement properties (Tables S7‐S9) 

Appendix C6  Additional file 6  Tables summarising the development and measurement properties of 

instruments included in stage 4 of the review (Tables S10‐S12) 
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Abstract

Background: Continuous quality improvement (CQI) methods are widely used in healthcare; however, the
effectiveness of the methods is variable, and evidence about the extent to which contextual and other factors
modify effects is limited. Investigating the relationship between these factors and CQI outcomes poses challenges
for those evaluating CQI, among the most complex of which relate to the measurement of modifying factors. We
aimed to provide guidance to support the selection of measurement instruments by systematically collating,
categorising, and reviewing quantitative self-report instruments.

Methods: Data sources: We searched MEDLINE, PsycINFO, and Health and Psychosocial Instruments, reference lists
of systematic reviews, and citations and references of the main report of instruments. Study selection: The scope of
the review was determined by a conceptual framework developed to capture factors relevant to evaluating CQI in
primary care (the InQuIRe framework). Papers reporting development or use of an instrument measuring a
construct encompassed by the framework were included. Data extracted included instrument purpose; theoretical
basis, constructs measured and definitions; development methods and assessment of measurement properties.
Analysis and synthesis: We used qualitative analysis of instrument content and our initial framework to develop a
taxonomy for summarising and comparing instruments. Instrument content was categorised using the taxonomy,
illustrating coverage of the InQuIRe framework. Methods of development and evidence of measurement properties
were reviewed for instruments with potential for use in primary care.

Results: We identified 186 potentially relevant instruments, 152 of which were analysed to develop the taxonomy.
Eighty-four instruments measured constructs relevant to primary care, with content measuring CQI implementation
and use (19 instruments), organizational context (51 instruments), and individual factors (21 instruments). Forty-one
instruments were included for full review. Development methods were often pragmatic, rather than systematic and
theory-based, and evidence supporting measurement properties was limited.

Conclusions: Many instruments are available for evaluating CQI, but most require further use and testing to
establish their measurement properties. Further development and use of these measures in evaluations should
increase the contribution made by individual studies to our understanding of CQI and enhance our ability to
synthesise evidence for informing policy and practice.

Keywords: Continuous quality improvement, Primary care, Evaluation, Systematic review, Measurement, Instrument,
Conceptual framework, Theoretical model, Intervention fidelity, Organizational context
* Correspondence:
1School of Public Health and Preventive Medicine, Monash University,
Melbourne, Australia
Full list of author information is available at the end of the article

© 2012 Brennan et al.; licensee BioMed Centra
Commons Attribution License (http://creativec
reproduction in any medium, provided the or
l Ltd. This is an Open Access article distributed under the terms of the Creative
ommons.org/licenses/by/2.0), which permits unrestricted use, distribution, and
iginal work is properly cited.

127

http://creativecommons.org/licenses/by/2.0


Brennan et al. Implementation Science 2012, 7:121 Page 2 of 19
http://www.implementationscience.com/content/7/1/121

1

Background
Continuous quality improvement (CQI) approaches are
prominent among strategies to improve healthcare qual-
ity. Underpinned by a philosophy that emphasises wide-
spread engagement in improving the systems used to
deliver care, CQI teams use measurement and problem
solving to identify sources of variation in care processes
and test potential improvements. The use of iterative
testing (plan-do-study-act cycles) by QI teams to design
and implement an evidence-based model of depression
care is one example [1,2]. CQI methods have been used
as the main strategy in organisation-wide quality im-
provement (QI) efforts [3-5], as a tool for implementing
specific models of care [1,6], and as the model for prac-
tice change in QI collaboratives [7]. Investment in CQI-
related education reflects the increasing emphasis on
these methods, with inclusion of QI cycles as modules in
continuing medical education curricula [8] and incorp-
oration of CQI principles as core competencies for
graduate medical education [9].
Despite this widespread emphasis on CQI, research is

yet to provide clear guidance for policy and practice on
how to implement and optimise the methods in health-
care settings. Evidence of important effects and the fac-
tors that modify effects in different contexts remains
limited [3,4,10-12]. This is particularly the case for pri-
mary care, where far less research has been conducted
on CQI than in hospital settings [12,13]. Recent calls to
address gaps in knowledge have focused on the need for
methodological work to underpin evaluations of QI
interventions [14-16]. Priority areas include theory de-
velopment to explain how CQI works and why it may
work in some contexts and not others, and the identifi-
cation of valid and reliable measures to enable theories
to be tested [14].
The extent to which specific contextual factors influ-

ence the use of CQI methods and outcomes in different
settings is not well understood [4,11,17,18]. Measuring
organizational context in CQI evaluations is key to
understanding the conditions for success, and for identi-
fying factors that could be targeted by CQI implementa-
tion strategies to enhance uptake and effectiveness
[3,11,17]. In intervention studies, measuring these fac-
tors as intermediate outcomes permits investigation of
the mechanisms by which CQI works. Measuring the ex-
tent to which CQI methods are used in practice is un-
common in evaluative studies [13], but provides
important data for interpreting effects. Complex inter-
ventions such as CQI are not easily replicable or imple-
mented in a way that ensures that intervention
components are used as intended [19]. Moreover, adap-
tation to fit the local context may be necessary [17,20].
Measures that capture the implementation and use of
CQI interventions are required to assess whether
28
observed effects (or the absence thereof ) can be attribu-
ted to the intervention. These measures of intervention
fidelity also permit assessment of the extent to which in-
dividual intervention components contribute to effects
and whether changes to the intervention have an im-
portant influence on effects [17,20,21].
Investigating the relationship between context, use of

CQI, and outcomes poses practical and methodological
challenges for researchers. These challenges include
determining which factors to measure and selecting suit-
able measurement instruments from a large and com-
plex literature. Variability in how contextual factors have
been defined and measured adds to these challenges and
limits the potential to compare and synthesise findings
across studies [12].
In this paper, we report a systematic review of

instruments measuring organizational, process, and
individual-level factors thought to influence the success
of CQI. This review is part of a larger project that aims
to aid the evaluation of CQI in primary care by provid-
ing guidance on factors to include in evaluations and the
measurement of these factors. The project includes a
measurement review (reported in two parts; this paper
and a companion review focussing on team-level mea-
sures) and development of a conceptual framework, the
Informing Quality Improvement Research (InQuIRe) in
primary care framework. Our initial framework is
included in this paper to illustrate the scope of the
measurement review and as the basis for assessing the
coverage of available instruments. Our analysis of instru-
ments is used to integrate new factors and concepts into
the framework. These refinements are reported as tax-
onomies in the measurement review papers. The devel-
opment and content of the final InQuIRe framework will
be reported in full in a separate publication.
The specific objectives of the measurement review

reported in this paper are to: identify measures of
organizational, CQI process, and individual factors
thought to modify the effect of CQI; determine how the
factors measured have been conceptualised in studies of
QI and practice change; develop a taxonomy for categor-
ising instruments based on our initial framework and
new concepts arising from the measurement review; use
the taxonomy to categorise and compare the content of
instruments, enabling assessment of the coverage of
instruments for evaluating CQI in primary care; and ap-
praise the methods of development and testing of exist-
ing instruments, and summarise evidence of their
validity, reliability, and feasibility for measurement in
primary care settings.

Scope of the review—the InQuIRe framework
Figure 1 depicts the first version of our InQuIRe frame-
work, which we used to set the scope of this



Figure 1 Conceptual framework for defining the scope of the review – Informing Quality Improvement Research (InQuIRe) in primary
care. Instruments within the scope of the review reported in this paper cover three content domains (shaded in white and numbered as follows
in the figure and throughout the review): (1) CQI use and implementation; (2) Organizational context; (3) Individual level factors. Boxes shaded in
grey are included in a companion paper reporting team measures. Boxes with dashed lines are outside the scope of either review. * Contextual
factors that are potentially modifiable by participation in the CQI process are depicted as both antecedents and proximal outcomes. ** Primarily
based on dimensions of quality from Institute of Medicine (U.S.) Committee on Quality of Health Care in America. Crossing the quality chasm: a
new health system for the 21st century. Washington DC: National Academy Press, 2001:xx, 337.
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measurement review. Development of the InQuIRe
framework was prompted by the absence of an inte-
grated model of CQI theory for informing the design of
evaluations in primary care. The version of InQuIRe pre-
sented in Figure 1 reflects our initial synthesis of CQI
theory, models, and frameworks. It aims to capture the
breadth of factors that could be measured when evaluat-
ing CQI in primary care settings.
The starting point for our synthesis was the landmark

papers that spurred the adoption of CQI in healthcare
(e.g., [22-29]). From these sources, we identified recur-
rent themes about the core components of CQI and
how it was expected to work. We used snowballing
methods to uncover the main bodies of research (includ-
ing reviews) and prevailing theory on CQI in healthcare.
This literature focussed on large organizational settings
(e.g., [10,30-34]) with few models for primary care and
limited consideration of team-level factors in CQI theory
(exceptions include [1,35,36]). We therefore extended
our search to identify more general models or theories
of QI, practice change, and innovation relevant to pri-
mary care (examples in primary care are Cohen’s model
for practice change based on complexity theory [37],
Orzano’s model of knowledge management [38], and
Rhydderch’s analysis of organizational change theory
[39]; in other settings [40-42]), and review articles on
teamwork theory (e.g., [43-47]). Factors salient to CQI in
primary care were collated and grouped thematically to
identify content for our framework. O’Brien and Short-
ell’s model of organizational capability for QI [30], and
Solberg’s conceptual framework for practice improvement
[48] were among the few models that integrated findings
across CQI studies to describe relationships between con-
text and outcomes. We used these models as the initial
basis for our framework, integrating findings from our
thematic analysis of other sources.
To structure our framework, we adopted the inputs-

process-outputs (IPO) model that is widely used in re-
search on teams [46]. Although it simplifies the relation-
ship between variables, the IPO model depicts variables
in a way that supports the design and interpretation of
longitudinal studies. Reporting available instruments
using this structure illustrates how the instruments
included in this review could be incorporated in an
evaluation of the effects of CQI. Contextual factors
thought to influence CQI process, and outcomes are
presented as antecedents of organizational readiness for
change. Organizational readiness, defined here as col-
lective capability and motivation for an imminent
change [40], is hypothesised to mediate the effects of
contextual factors on CQI process and outcomes. This is
consistent with the view that organizational readiness
129
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should be delineated from other contextual factors that
make an organisation receptive to change, but which do
not reflect an organisation’s readiness to engage in a spe-
cific change [41,49,50]. Contextual factors that are po-
tentially modifiable are depicted in the framework as
both antecedents and proximal outcomes. These factors
may be modified by participation in the CQI process it-
self or by methods used to implement CQI (e.g., improv-
ing motivation for CQI by using opinion leaders). In
turn, proximal outcomes may mediate the effect of CQI
process on more distal outcomes (e.g., structural changes
to the process of care, and provider adherence to these
changes). Our concept of CQI process focuses on the
use of CQI methods most salient to primary care set-
tings [51]. These methods are reflected in Weiner’s oper-
ational definition of CQI ‘use of cross-functional teams
Figure 2 Terms used to describe the taxonomy, illustrated with conte
‘Organizational context’ domain.

30
to identify and solve quality problems, use of scientific
methods and statistical tools by these teams to monitor
and analyse work processes, and use of process-
management tools . . .’ [52].
This review focuses on instruments relevant to three

domains of the InQuIRe framework (shaded in white
and numbered one to three as follows). Broadly, these
cover: (1) CQI implementation and use (i.e., measures of
the process used to implement CQI and the fidelity with
which CQI methods are used); (2) organizational context
(e.g., technical capability for CQI and organizational cul-
ture); and (3) individual level factors (e.g., knowledge
and beliefs about CQI). Figure 2 illustrates terms used
throughout the review, with an example from the tax-
onomy (see Additional file 1 for a glossary of these and
other terms).
nt from the ‘Capability for QI or change’ category of the



Figure 3 Stages of data extraction and analysis for the review. * External factors (e.g., financing, accreditation) were excluded as these are
likely to be specific to the local health system. ** Extent to which this was possible depended on the existence of consistent construct definitions
in multiple included studies or, alternatively, in synthesized sources from the extant literature (i.e., recent or seminal review article or meta-
analysis).
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Methods
Methods for the review of measurement instruments are
not well established [53]. Figure 3 summarises the stages
of this review. Searching and screening (stage one) fol-
lowed general principals for the conduct of systematic
reviews, while data analysis and synthesis methods
(stages two to four) were developed to address the
objectives of this review. The methods used at each stage
of the review are described below.

Stage one: searching and initial screening
Data sources and search methods
To identify papers reporting potentially relevant instru-
ments we searched MEDLINE (from 1950 through
131
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December 2010), PsycINFO (from 1967 through December
2008), and Health and Psychosocial Instruments (HaPI)
(from 1985 through September 2008) using controlled
vocabulary (thesaurus terms and subject headings) and
free-text terms for quality improvement and practice
change. Scoping searches were used to test terms (e.g., to
test retrieval of known reports of instruments) and gauge
the likely yield of references. Further details about the
scoping searches and the final set of search terms are
reported in Additional file 2. Searches were limited to arti-
cles published in English language.
Reports of potentially relevant instruments were also

identified from systematic reviews identified from the
database searches and other sources. These reviews
included systematic reviews of measurement instru-
ments, and systematic reviews of QI studies (e.g., reviews
of observational studies measuring factors thought to in-
fluence QI outcomes).
Snowballing techniques were used to trace the devel-

opment and use of instruments and to identify related
conceptual papers. We identified the main publication(s)
reporting initial development of instruments, screened
the reference lists of these studies, and conducted cit-
ation searches in ISI Web of Science citation databases
or Scopus for more recent publications [54]. Snowballing
searches were limited to the subset of instruments
included in stage four of the review.
Selection of studies for initial inclusion in the review
Titles and abstracts were screened to identify studies for
inclusion in the review. Clearly irrelevant papers were
excluded and the full text of potentially relevant studies
was retrieved and screened for inclusion by one author
(SB). Criteria for the selection of studies included in
stage two are reported in Figure 3.
Table 1 Data extracted at stage two

Data extracted Description

Study characteristics Study aims

Study design (categorised as experimental

Setting in which the instrument was used

Instrument source Name of instrument

Source paper for the instrument as cited b

Instrument purpose Purpose for which the instrument was use

Instrument format Number of items

Response scale (Likert, ipsative, etc.); respon

Instrument content and
theoretical basis

Constructs and dimensions measured

Definitions of the constructs; additional de
been operationalized (e.g., sample items)

Theoretical basis of the instrument and ref

32
Stage two: development of taxonomy for categorising
instruments
Data extraction
One review author extracted data from included studies
for all three stages (SB). To ensure consistent interpret-
ation of the data extraction guidance and data extrac-
tion, a research assistant extracted data from a
subsample of included studies (18 instruments, compris-
ing 10% of the instruments included in stage two and
25% of the instruments included in stage four). Data
extracted at stage two are summarised in Table 1. This
data included information on the purpose and format of
the instrument, and data to facilitate analysis and cat-
egorisation of the content of each instrument (constructs
measured, construct definitions, theoretical basis of
instrument).
Taxonomy development
Methods for developing the taxonomy were based on
the framework approach for qualitative data analysis
[55]. This approach combines deductive methods (com-
mencing with concepts and themes from an initial
framework) with inductive methods (based on themes
that emerge from the data). The first version of the
InQuIRe framework (Figure 1) was the starting point for
the taxonomy, providing its initial structure and content.
Content analysis of the instruments included in stage
two was used to identify factors that were missing from
our initial framework (and hence, the taxonomy) (e.g.,
we added commitment, goals, and motivation as organ-
isation level-constructs, when in our initial framework
they were included only at individual-level) and to deter-
mine how factors had been conceptualised. The initial
taxonomy was revised to incorporate new factors and
prevailing concepts (e.g., we separated dimensions of
, observational, instrument development, model development)

y the authors

d (descriptive, predictive or diagnostic, outcome measure/evaluative)

se options

scription of the content required to illustrate how the construct had

erences cited for the theory
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climate that were prevalent in instruments specific to QI
(e.g., emphasis on process improvement), from more
general dimensions of climate (e.g., cooperation)). Using
this approach enabled us to ensure the taxonomy pro-
vided a comprehensive representation of relevant
factors.
Instruments confirmed as relevant to one or more of

the three domains of our framework were included for
content analysis. At this stage, we were aiming to cap-
ture the breadth of constructs relevant to evaluating
CQI. Hence, we included all measures of potentially
relevant constructs irrespective of whether item content
was suitable for primary care. The content of each in-
strument (items, subscales), and associated construct
definitions, was compared with the initial taxonomy. In-
strument content that matched constructs in the tax-
onomy was summarised using existing labels. The
taxonomy was expanded to include missing constructs
and new concepts, initially using the labels and descrip-
tions reported by the instrument developers.
To ensure the taxonomy was consistent with the

broader literature, we reviewed definitions extracted
from review articles and conceptual papers identified
from the search. We also searched for and used add-
itional sources to define constructs when included stud-
ies did not provide a definition, a limited number of
studies contributed to the definition, or the definition
provided appeared inconsistent with the initial frame-
work or with that in other included studies. Following
analysis of all instruments and supplementary sources,
Table 2 Data extracted at stage four

Data extracted Description1

Instrument
development

Methods used to generate items (e.g., items derived f
interviews or comprehensive review of theory)

Methods used to refine instrument

Administration &
scoring

Method of administration (e.g., self-administered, facili

Feasibility of administration (e.g., researcher time, reso

Acceptability to respondents (e.g., views on burden an

Methods of scoring and analysis

Measurement
properties

Methods and findings of assessments of:

Content validity (e.g., clear description of content dom
comprehensiveness)

Construct validity

- Instrument structure (e.g., using factor analytic meth

- Hypothesis testing (e.g., whether scores on the instru
discriminate between groups, predict relevant outcom

Reliability (e.g., internal consistency, stability over time

Responsiveness

Other assessments Interpretability (potential for ceiling and floor effects;
scores)

Generalizability (sampling methods, description of sam
1 Definitions and further explanation of the extracted measurement properties are p
related constructs were grouped in the taxonomy (as
illustrated in Figure 2). Overlapping constructs were
then collapsed, distinct constructs were assigned a label
that reflected the QI literature, and the dimensions of
constructs were specified to create the final taxonomy.
Stage three: categorisation of instrument content
Criteria for the selection of the subset of instruments
included in stage three are reported in Figure 3. Categor-
isation of instrument content was primarily based on the
final set of items reported in the main report(s) for each
instrument. Construct definitions and labels assigned to
scales guided but did not dictate categorisation because
labels were highly varied and often not a good indicator
of instrument content (e.g., authors used the following
construct labels for very similar measures of QI cli-
mate: organizational culture that supports QI [56],
organizational commitment to QI [57], QI implementa-
tion [58], degree of CQI maturity [59], quality manage-
ment orientation [60], and continuous improvement
capability [61]). Instrument content was summarised in
separate tables for each of the content domains from
the InQuIRe framework: (1) CQI implementation and
use, (2) organizational context, and (3) individual level
factors.
Stage four: assessment of measurement properties
Criteria for the selection of instruments included in
stage four are reported in Figure 3.
rom existing instruments; new items generated from data from

tated)

urces)

d complexity)

ain and theoretical basis, expert assessment of items for relevance and

ods)

ment converge with measures of theoretically related variables,
es)

, inter-rater)

guidance on what constitutes an important change or difference in scale

ple, and response rate reported)

rovided in Additional file 3.
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Data extraction
We extracted information about the development of the
instrument and assessment of its measurement properties
from the main and secondary reports. Secondary reports
were restricted to studies of greatest relevance to the re-
view, focussing on studies of CQI, QI, or change in pri-
mary care. Table 2 summarises the data extracted at stage
four. Extracted data was summarised and tabulated, pro-
viding a brief description of the methods and findings of
assessments that were of most relevance to this review.

Appraisal of evidence supporting measurement properties
Studies included in stage four were appraised using the
COSMIN (COnsensus-based Standards for the selection
of health status Measurement Instruments) checklist
[62]. The COSMIN checklist focuses on the appraisal of
the methods used during instrument development and
testing, not on the measurement properties of the in-
strument itself. The COSMIN criteria were intended for
studies reporting instruments for the measurement of
patient reported outcomes; however, we were unable to
identify equivalent appraisal criteria for organizational
measures [63]. The checklist has strong evidence for its
content validity, having been derived from a systematic
review and an international consensus process to deter-
mine its content, terminology, and definitions [62,64].
The terminology and definitions in the COSMIN check-
list closely match those adopted by the Joint Committee
on Standards for Educational and Psychological Testing
[65], indicating their relevance to measures other than
health outcomes. Based on guidance from the
organizational science and psychology literature [66-68],
and other reviews of organizational measures (e.g.,
[40,63,69]), we added a domain to address issues asso-
ciated with the measurement of collective constructs
(level of analysis) and a criterion to the content validity
domain. The appraisal criteria are reported in Additional
file 3.
Most instruments had undergone limited testing of

their measurement properties and, where properties had
been tested, there was often limited reporting of the in-
formation required to complete the checklist. Because of
the sparse data, for each instrument we tabulated a sum-
mary of the extent of evidence available for each prop-
erty and a description of the instrument’s development
and testing. We used appraisal data to provide an overall
summary of the methods used to develop and test the
measurement properties of instruments included in the
review.

Results
Summary of initial screening process for the review
Figure 4 summarises the flow of studies and instruments
through the review. A total of 551 articles were included
34
for full text review. This included eight systematic
reviews of instruments (two on readiness for change
[40,69], three on organizational culture [63,70,71], and
one each on quality improvement implementation [72],
organizational assessment [73], and organizational learn-
ing [74]); and five systematic reviews of observational or
effectiveness studies [12,75-78]. Ninety-one articles were
identified from the systematic reviews of instruments,
and 60 articles were identified from the other reviews.
Of the 313 papers included for the first stage of data

extraction, the majority reported studies in healthcare
settings (n = 225), 83 of which were in primary care. Of
the included papers, 62 had as their primary aim devel-
opment of an instrument. Observational designs were
most commonly reported in other papers (n = 196),
encompassing simple descriptive studies through to test-
ing of theoretical models. Experimental designs were
reported in 25 papers, of which five were randomised
trials (four in primary care), one a stepped-wedge time
series design, and the balance were before-after designs.
The remainder of papers were conceptual, including
qualitative studies and descriptive papers.

Identification of unique instruments
Individual papers reported between one and four poten-
tially relevant instruments; collectively providing 352
unique reports of development or use of an instrument.
One hundred and eighty-six unique, potentially relevant
instruments were identified, 34 of which were excluded
following initial analysis of the content of all instruments
(constructs measured, items), resulting in 152 instru-
ments for review. Reasons for exclusion are reported in
Figure 4. Identification of the main and secondary
reports required direct comparison of items with previ-
ously identified instruments because of attribution of the
same instrument to different sources or no source refer-
ence, use of different names for the same instrument,
and changes to content without reporting that changes
had been made. Most instruments were unnamed or had
multiple names reported in the literature. We therefore
used the first author’s name and year from the index
paper to name the instrument (reflected in text and
tables, e.g., Solberg 2008). The index paper for the in-
strument was typically the first of the main reports.

Development of taxonomy and categorisation of
instrument content
In stage two, the content of 152 instruments was ana-
lysed to inform development of the taxonomy. The
breadth of constructs measured and diversity of items
used to operationalise constructs was large. Of the 152
instruments, 28 were initially categorised as measuring
use or implementation of CQI, 101 measured attributes
of organizational context (31 context for CQI or total



Figure 4 Flow of studies and instruments through the review. 1Remainder of 313 articles (n =112) were secondary reports that did not
contribute additional information about instrument content. These were retained for assessment of measurement properties if required when
final set of studies for inclusion in stage four was determined.
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quality management (TQM)), 46 context for any change
or improvement, 17 organizational culture, 7 generic
context), 23 measured organizational or individual readi-
ness for change, and 25 individual level factors (some
instruments covered more than one domain, hence the
total sums to >152). The taxonomy incorporates
additional constructs identified during the analysis,
makes explicit the dimensions within constructs, and
includes some changes to terminology to reflect existing
instruments.
At stage three, 84 instruments were categorised using

the taxonomy. We included instruments confirmed as
measuring a relevant construct with item wording suit-
able for primary care (41 instruments). These included
instruments requiring minor rewording (e.g., ‘hospital’ to
‘practice’). For constructs not adequately covered by suit-
able instruments, we included instruments with potential
for adaptation (43 instruments). Sixty-eight instruments
were excluded from stage three because the instrument
content was unsuitable for evaluating QI in primary care
(n = 48) or the authors reported only a subset of items
from the instrument (e.g., example questions) (n = 20).
Instruments judged as unsuitable were those with con-
tent intended for a specific context of use (e.g., Snyder-
Halpern’s instrument measuring readiness for nursing
research programs [79]; Lin’s instrument measuring
climate for implementing the chronic care model [80]),
with content intended for large, differentiated settings
(e.g., Saraph’s instrument measuring quality management
factors [81]), or with content adequately covered by more
suitable instruments (e.g., Chen’s instrument measuring
generalised self-efficacy [82] was excluded because we
identified multiple instruments measuring self-efficacy
for CQI (categorised as beliefs about capability)).
The categorisation of instruments is presented in

Additional file 4: Tables S3-S6. Each table covers a sep-
arate domain of the InQuIRe framework. Instruments
are grouped by setting to illustrate if they have been
used in primary care or if their use has been limited to
other settings. The tables enable comparison across
instruments and give an overall picture of coverage of
the framework. Instruments vary, however, in how com-
prehensively they measure individual constructs, some
providing comprehensive measures (e.g., Oudejans, 2011
[83] includes 36 items in 5 scales measuring capacity for
learning) while others include only one or two items (e.g.,
Apekey, 2011 [84] includes 3 items measuring capacity for
learning). Instruments also vary considerably in item
wording, influencing their suitability for different pur-
poses. For example, some instruments ask about prior ex-
perience of change (i.e., retrospective measurement) while
others refer to an imminent change (i.e., prospective
measurement). In the next section, we include a brief de-
scription of each domain of the InQuIRe framework and
36
highlight instruments that provide good coverage of spe-
cific constructs. Used in conjunction with the results
tables, this information can help guide the selection of
instruments.
Content and coverage of domains of the InQuIRe
framework
1) CQI implementation and use
Additional file 4: Table S3 reports the final taxonomy
and categorisation of instrument content for the CQI
implementation and use domain (boxes numbered ‘1’ in
InQuIRe framework).
Description of the CQI implementation and use do-
main This domain covers the process used to imple-
ment CQI (e.g., training in the use of PDSA cycles,
facilitation to help teams apply QI tools, influencing ac-
ceptability of CQI as a method for change), organisation
wide use of CQI methods (e.g., process improvement,
use of teams for QI), and the use of CQI methods by QI
teams (e.g., planning and testing changes on a small
scale, as done in plan-do-study-act (PDSA) cycles). We
adopted Weiner’s operational definition of CQI methods
‘use of cross-functional teams to identify and solve qual-
ity problems, use of scientific methods and statistical
tools by these teams to monitor and analyse work pro-
cesses, and use of process-management tools . . .’ [52].
Instruments that focussed on organizational policies or
practices used to support CQI (e.g., leadership practices)
were categorised under organizational context (boxes
numbered ‘2’ in the InQuIRe framework). We view these
instruments as measures of climate for QI rather than
measures of the use of CQI methods. This is in line with
prevailing definitions of climate as ‘the policies, prac-
tices, and procedures as well as the behaviours that get
rewarded, supported, and expected in a work setting’
[85]. It is also consistent with recent attempts to identify
an operational definition for CQI interventions, which
focused on CQI methods such as the use of data to de-
sign changes [86].
Instrument content was categorised as CQI implemen-

tation process, organisation-wide use of CQI methods,
and use of CQI methods by QI teams. Our concept of
the CQI implementation process extends our initial
framework by drawing on the analysis of instrument
content and review articles (key reviews were [87,88]).
Organisation-wide use of CQI methods covers indicators
of the use of CQI methods across an organisation
[52,89]. The use of CQI methods by QI teams encom-
passes the main components of CQI depicted in our ini-
tial framework (e.g., setting aims, structured problem
solving, data collection and analysis, use of QI tools)
[51,90-92].
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Measures of the CQI implementation process Duckers
2008 [93] and Schouten 2010 [94] included items measur-
ing methods used to implement CQI, with Schouten 2010
providing a more comprehensive measure of training,
facilitation and opinion leader support. Three instruments
measured processes used to implement change, but these
were not specific to CQI (Gustafson 2003 [42], Helfrich
2009 [95], and Øvretveit 2004 [96]). The instruments
were primarily included in the review as measures of
organizational context; however, their content is relevant
to measuring the process used to implement CQI and the
theoretical basis of these instruments is strong.

Measures of the use of CQI methods – organizational
and team level Barsness 1993 [89] was the most widely
used indicator of organisation-wide use of CQI methods
(e.g., [97,98]), and the only instrument suitable for smal-
ler healthcare settings. Of the instruments included as
measures of the use of CQI methods at team level, most
involved dichotomous responses to whether methods
were used or not, or rating of frequency of use of CQI
methods (e.g. Solberg 1998 [56], Lemieux-Charles 2002
[35], Apekey 2011 [84]). We did not identify any com-
prehensive self-report instruments for measuring the fi-
delity with which CQI methods are used, such as
measures of the intensity of use of CQI methods. Alemni
2001 [99] was the most comprehensive measure of fidel-
ity, but included response formats that would require
modification for use as a quantitative scale. Two instru-
ments developed for QI collaboratives measured the
use of CQI methods (Duckers 2008 [93] and Schouten
2010 [94]), of which Schouten 2010 was the most
comprehensive.

2) Organizational context
Additional file 4: Tables S4 and S5 reports the final tax-
onomy and categorisation of instrument content for the
organizational context domain (boxes numbered ‘2’ in
the InQuIRe framework).

Description of the organizational context domain We
included instruments in this domain if they measured
perceptions of organizational: capability; commitment,
goals and motivation; climate for QI or change; generic
climate; culture; leadership for QI; resources, supporting
systems and structure; and readiness for change. Our
concept of each of these categories is reflected in the
taxonomy in Additional file 4: Table S4. Capability and
commitment reflect perceptions of the collective expert-
ise and motivation to undertake CQI [18,30,48]. We dis-
tinguish organizational climate (defined in the previous
section) from culture, the latter reflecting ‘. . . core values
and underlying ideologies and assumptions . . .’ in an
organisation [100]. In the taxonomy, we delineate
dimensions of climate for QI and change reflecting mod-
els of QI (e.g., [18,30,37,48]). We adopt a broad defin-
ition of leadership for QI, ‘any person, group or
organisation exercising influence’ [101], including formal
and informal leaders at all levels.
Measures of capability and commitment Organisa-
tion-level measures of capability and commitment to
using CQI methods were uncommon, despite their po-
tential importance as indicators of organizational readi-
ness for CQI [40]. A number of instruments were
labelled as measures of organizational commitment to
CQI; however, these instruments focussed on practices
and policies that reflected management commitment ra-
ther than the collective commitment of staff within the
organisation. Although not specific to CQI, several
instruments designed for primary care included items
measuring capability for change and commitment to
change (e.g., Bobiak 2003 [102]; Ohman-Strickland 2007
[103]). Other relevant instruments included those meas-
uring organizational capacity for learning—a dimension
of capability (for examples in primary care, Rushmer
2007 [104], Sylvester 2003 [105]).
Measures of climate, culture and leadership for QI A
large number of instruments measured aspects of
organizational climate for QI or change, some devel-
oped specifically for primary care (e.g., Bobiak 2003
[102] and Ohman-Strickland 2007 [103] are measures
of change capacity). Parker 1999 [58] and Shortell
2000 [57] were the most comprehensive instruments
developed specifically for QI (rather than change in
general) and include scales measuring leadership for
QI. The content of these instruments reflects the
structure and processes of large organisations; how-
ever, no equivalent instruments were found for pri-
mary care. Instruments described by developers as
measuring culture (e.g., Kralewski, 2005 [106]),
organizational learning (e.g., Marchionni, 2008 [107])
and readiness for change (e.g., Helfrich, 2009 [95])
often had considerable overlap in content with instru-
ments measuring QI climate (e.g., Meurer, 2002
[108]). Culture and climate are related constructs
[85], which was reflected in similar instrument con-
tent. Instruments explicitly identified by developers as
measuring culture are identified as such in Additional
file 4: Table S4 (indicated by E rather than X). The
wording of items in instruments measuring culture
focused on values, rather than policies and practices.
However, most content from instruments measuring
culture was categorised under generic climate because
the dimensions were the same (e.g., Taveira 2003
[109] and Zeitz 1997 [110]).
137
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Measures of organizational readiness for change We
categorised instrument content as measuring organizational
readiness for change when items or the item context referred
to an imminent change (e.g., Gustafson 2003 [42], Helfrich
2009 [95], and Øvretveit 2004 [96]). Content designed to
elicit views on change in general was included under other
categories of organizational context (e.g., Lehman, 2002 [111]
and Levesque, 2001 [112]). Instruments that were explicitly
identified by developers as measuring readiness for change
are identified as such in Additional file 4: Table S4 (indicated
by E rather than X).

3) Individual level factors
Additional file 4: Table S6 reports the final taxonomy
and categorisation of instrument content for the individ-
ual level factors domain (boxes numbered ‘3’ in InQuIRe
framework).

Description of the individual level factors domain
Instruments were included in this domain if they mea-
sured individual: capability and empowerment for QI
and change; commitment, goals, and motivation; and
readiness for change. Our final taxonomy reflects frame-
works for understanding individual level factors thought
to influence behaviour change [113,114], and the results
of our content analysis (key sources include [115-118]).
We focused on individual capabilities and beliefs
hypothesised to directly impact on collective capacity for
CQI.

Measures of individual level factors Within each of
the three categories, we identified instruments that re-
ferred to CQI and others that referred more generally to
QI and change. We focussed on CQI specific measures
(e.g., Hill 2001 [119]; Coyle Shapiro 2003 [120]; Geboers
2001b [121]) or measures for which there were few or-
ganisation level equivalents. The latter included mea-
sures of commitment to change (e.g., Fedor 2006 [122],
Herscovitch 2002a and 2002b [115]) and readiness to
change (e.g., Armenakis 2007 [118], Holt 2007 [116]).
We identified multiple measures of perceived CQI cap-
ability (e.g., Calomeni 1999 [123], Ogrinc 2004 [124],
Solberg 1998 [56]) and knowledge ‘tests’ (e.g., Gould
2002 [125]). Overall, there were few comprehensive,
theory-based measures of CQI-specific constructs. Good
examples of theory-based measures were instruments
measuring empowerment for QI (Irvine 1999 [126]) and
motivation to use CQI methods (Lin 2000 [80]).

Instrument characteristics, development and
measurement properties
In stage four, we reviewed the development and measure-
ment properties of 41 instruments with use or the potential
for use in primary care. Additional file 5: Tables S7, S8, and
38
S9 report the main characteristics of each instrument. Each
table covers a separate content domain, and the order of
instruments matches that used in Additional file 4: Tables
S3, S4, S5, and S6. The purpose for which the instrument
was first developed and the dimensions as described by the
developers are summarised. The number of items, response
scale, and modified versions of the instrument are reported,
together with examples of use relevant to evaluation of CQI.
Additional file 4: Table S10 gives an overview of the

development and testing of measurement properties for
each instrument, indicating the extent of evidence
reported in the main report(s) and any other studies in
relevant contexts (as referenced in Additional file 6:
Tables S11, S12, and S13). The development and testing
of each instrument is described in Additional file 6:
Tables S11, S12, and S13.
Although most papers provided some description of the

instrument content and theoretical basis, constructs were
rarely defined explicitly and reference to theory was scant.
Reports of instruments arising from the healthcare and psy-
chological literatures were notably different in this respect,
the latter tending to provide comprehensive operational
definitions that reflected related research and theory (e.g.
Armenakis, 2007 [118] and Spreitzer 1995 [117]). Formal
assessments of content validity (e.g., using an expert con-
sensus process) were uncommon (examples of compre-
hensive assessments include Ohman-Strickland, 2007
[103], Kralewski, 2005 [106], and Holt, 2007 [116]). For
most instruments, evidence of construct validity (e.g.,
through hypothesis testing, analysis of the instrument’s
structure or both) was derived from one or two studies,
and no evidence of construct validity was found for seven
of the 41 instruments. Only one study used methods
based on item response theory to assess construct validity
and refine the instrument (Bobiak 2009 [102]).
Most studies report Cronbach’s alpha (a measure of in-

ternal consistency or the ‘relatedness’ between items) for
the scale or, where relevant, subscales; however, it was
common that this was done without checks to ensure
that the scale was unidimensional (e.g., using factor ana-
lysis to ensure that items actually form a single scale
and, hence, are expected to be related) [127,128]. Very
few studies reported other assessments of reliability, thus
providing limited evidence of the extent to which scores
reflect a true measure of the construct rather than meas-
urement error.
Consideration of conceptual and analytical issues asso-

ciated with measuring collective constructs (e.g.,
organizational climate) was limited. Few authors dis-
cussed whether they intended to measure shared views
(i.e., consensus is a pre-requisite for valid measurement
of the construct), the diversity of views (i.e., the extent
of variation within a group is of interest), or a simple
average. Consequently, it was difficult to assess if items
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were appropriately worded to measure the intended con-
struct and whether subsequent analyses were consistent
with the way the construct was interpreted.
Very few studies reported the potential for floor and

ceiling effects—which may influence both the instru-
ment’s reliability and its ability to detect change in a
construct [128]. None of the studies provided any guid-
ance on what constitutes an important or meaningful
change in scores on the instrument. Information about
the acceptability of the instrument to potential respon-
dents and feasibility of measurement was provided for
less than one quarter of instruments, with most basing
assessments on response rate only. Reporting of missing
items, assessment of whether items were missing at ran-
dom or due to other factors, and the potential for re-
sponse bias [128,129] was dealt with in only a handful of
studies.

Discussion
This review aimed to provide guidance for researchers
seeking to measure factors thought to modify the effect
of CQI in primary care settings. These factors include
contextual factors at organizational and individual level,
and the implementation and use of CQI. We found
many potentially relevant instruments—some reflecting
pragmatic attempts to measure these factors and others
the product of a systematic and theory-based instrument
development process. Distinguishing the two was diffi-
cult, and the large number of factors measured and
highly varied labelling and definition makes the process
of selecting appropriate instruments complex. Limited
evidence of the measurement properties of most instru-
ments and inconsistent findings across studies increases
the complexity. We discuss these findings in more
depth, focussing first on the three content domains cov-
ered by the review. We then discuss overarching consid-
erations for researchers seeking to measure these factors
and explore opportunities to strengthen the measure-
ment methods on which CQI evaluations depend.

Measurement of CQI implementation and use
There were few self-report instruments designed to
measure the implementation and use of CQI (fidelity)
and most of those identified had undergone limited as-
sessment of their measurement properties. Such mea-
sures provide important explanatory data about whether
outcomes can be attributed to the intervention and the
extent to which individual intervention components
contribute to effects [19-21]. They can also provide guid-
ance for implementing CQI in practice. However, there
are challenges with developing these instruments.
First, there is limited consensus in the literature on

what defines a CQI intervention and its components,
and large variability in the content of CQI interventions
across studies [86]. In part, this is attributed to the evo-
lution and local adaptation of CQI interventions. How-
ever, it also reflects differences in how CQI interventions
are conceptualised [130]. For this review, we adopted a
definition that encompasses a set of QI methods relevant
to teams in any setting, irrespective of size and structure.
If we are to develop measures of CQI and accumulate
evidence on its effectiveness, then it is essential to agree
on the components that comprise the ‘core’ of CQI
interventions and to further recent attempts to develop
operational definitions of these components [86].
Second, measures of the use of CQI interventions need

to address non-content related dimensions of interven-
tion fidelity. Frameworks for specifying and defining
these dimensions exist for health behaviour change
interventions. The dimensions covered by these frame-
works include intervention intensity (e.g., duration, fre-
quency), quality of delivery, and adherence to protocols
[131,132]. In public health, frameworks such as RE-AIM
include assessment of intervention reach (target po-
pulation participation), implementation (quality and
consistency of intervention delivery), and maintenance
(use of intervention in routine practice) [133]. These fra-
meworks are broadly relevant, but most assume inter-
ventions are ‘delivered’ to a ‘recipient’ by an
‘interventionist’ [132], which does not reflect how CQI
interventions are used. For QI interventions, assessing
‘intensity,’ ‘dose,’ ‘depth,’ and ‘breadth’ has been recom-
mended [134,135]. Improved measurement will require
agreement and definition of the dimensions of fidelity
most relevant to CQI.
Finally, the validity of self-report instruments measur-

ing the fidelity of use of CQI methods needs to be
assessed against a criterion, or gold standard, measure of
actual behaviour [131]. Measures that involve direct ob-
servation of CQI teams and expert evaluation of CQI
process are likely to be best for this purpose [131,136]
and examples of their use exist [1]. In other contexts,
behavioural observation scales (typically, scoring of fre-
quency of behaviours on a Likert scale) and behaviour-
ally anchored rating scales (rating of behaviour based on
descriptions of desirable and undesirable behaviours)
have been used to facilitate rating of teamwork beha-
viours by observers [137]. While these methods are not
feasible for large-scale evaluation, direct observation of
CQI teams could be used to inform development and as-
sess the validity of self-report instruments.

Measurement of organizational context
The wide range of potentially relevant instruments
included in the review illustrates the scope of possible
measures of organizational context (Additional file 4:
Table S4). A positive development is the emergence of
instruments for measuring context in small healthcare
139
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settings (e.g., [103,106]). Instruments developed for large
organizational settings still dominate the literature.
Some have content and item wording that reflects the
structure or processes of large organisations; however,
there are a number of instruments suitable for small
healthcare settings and others that could be adapted. A
good example is the primary care organizational assess-
ment instrument [138] that was adapted from a well-
established, theoretically-sound instrument developed
for the intensive care unit [139]. Testing is required to
ensure the suitability of instruments in new settings. For
example, evidence is accumulating that the widely used
competing values instrument for measuring organizational
culture may not be suitable for discriminating culture
types in primary care [140-144].

Measurement of individual level factors
A number of CQI-specific instruments measured indi-
vidual level factors; among them were several instru-
ments that had a strong theoretical basis and prior use
in CQI evaluations (see Additional file 4: Table S6). The
relationship between individual level factors and the out-
comes of a group level process like CQI is complex
[67,145]. For example, although individual capability and
motivation to participate in CQI may influence out-
comes, it is unclear how these individual level factors
translate to overall CQI team capability and motivation,
a factor that may be more likely to predict the perform-
ance of the CQI team. Team members often combine di-
verse skills and knowledge; conceptually, this collective
capability is not equivalent to the average of individual
members’ capability. This underscores the importance of
ensuring item wording and methods of analysis reflect
the conceptualisation of the construct and, in turn, the
level at which inferences are to be made [67,146]. Par-
ticular care may be required when using and interpreting
individual level measures in relation to a collective
process such as CQI.

Key considerations for researchers
The review findings highlighted two areas in particular
that need careful consideration: the implications of using
existing instruments versus developing new ones; and
ensuring constructs and associated measures are clearly
specified.

Implications of using existing instruments versus developing
new ones
Given recent emphasis on measuring context in evalua-
tions of quality improvement, and the concomitant pro-
liferation of new measurement instruments, the value of
using existing instruments needs to be emphasised.
Streiner and Norman caution against researchers’ ten-
dency to ‘dismiss existing scales too lightly, and embark
40
on the development of a new instrument with an unjus-
tifiably optimistic and naïve expectation that they can do
better’ [128]. By using existing instruments, researchers
capitalise on prior theoretical work and testing that
ensures an instrument is measuring the intended con-
struct and is able to detect changes in the construct or
differences between groups. The use of existing instru-
ments can therefore strengthen the findings of individual
studies and help accumulate evidence about the instru-
ment itself. The latter is important because many instru-
ments in this review have very little evidence supporting
their measurement properties, and less still in contexts
relevant to evaluation of CQI in primary care. Investing
in new instruments rather than testing existing scales
fragments efforts to develop a suite of well-validated
measures that could potentially be used as a core set of
measures for QI evaluation [16].
Using existing instruments also increases the potential

for new studies to contribute to accumulated knowledge.
Many of the ‘theories’ about the influence of specific
contextual factors on the use and outcomes of CQI
come from the findings of one or two studies, or have
not been tested [12,134]. In organizational psychology,
meta-analysis is widely used to investigate the associ-
ation between contextual factors and outcomes, largely
with the aim of testing theories using data from multiple
studies. Using existing scales with good evidence of val-
idity and reliability would enhance our ability to synthe-
sise the findings across studies to investigate theories
about the relationship between context, use of CQI and
outcomes.
An initiative that may provide a model for addressing

these issues is the Patient-Reported Outcomes Measure-
ment Information System (PROMIS) [147]. PROMIS is a
coordinated effort to improve the measurement of pa-
tient reported outcomes through: the development of a
framework for defining essential measurement domains;
systematically identifying and mapping existing measures
to the framework; and using items derived from these
measures to develop a bank of highly reliable, valid
scales. An equivalent resource in quality improvement
could lead to substantive gains.

Ensuring constructs and associated measures are clearly
specified
Our attempts to identify relevant instruments under-
scored the importance of clarity and consistency in the
way factors are defined and measured. Consistent label-
ling of instruments measuring similar constructs aids
the indexing of studies, increasing the likelihood that
researchers and decision makers will be able to retrieve
and compare findings of related studies. Using well-
established construct definitions as the basis for instru-
ment development helps ensure that instruments aiming
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similar content. This is particularly important for com-
parison across studies and synthesis because it reduces
the chance that readers will erroneously compare find-
ings across studies that appear to be measuring the same
construct but are in fact measuring something quite dif-
ferent. Such comparisons have the potential to dilute
findings when comparing or pooling across multiple
studies and, in areas where there is little comparable evi-
dence, may lead to false associations between a construct
and the outcomes of QI.
To address these issues, future research should build

on existing theoretical work and place greater emphasis
on providing clear concept labels and definitions that
reference or extend those in existing research. This is an
important but substantial task because of the large body
of theoretical and empirical research in psychology and
social sciences underpinning many constructs. However,
developing a ‘common language’ for contextual factors
and intervention components may reveal that there is
much less heterogeneity across studies than the litera-
ture suggests, and hence, much more potential to syn-
thesise existing research [148,149].
In developing the taxonomy presented in this review,

we aimed to reflect prevailing labelling and conceptuali-
sations of factors that may affect the success of CQI.
The starting point for the structure and content of the
taxonomy was the initial version of our InQuIRe frame-
work. Our analysis led to elaboration of many of the
constructs in our initial framework, some refinement to
the categorisation of constructs within domains, but no
changes to the overall structure of domains. The result-
ing taxonomy (Additional file 4: Tables S3, S4, S5, and
S6) provides a guide to the factors that could be
included in evaluations of CQI in primary care. The
refinements and construct definitions derived from our
measurement review (reported in this paper and the
companion paper on team measures) will be incorpo-
rated in the final version of the InQuIRe framework (to
be reported separately).

Strengths and limitations
To our knowledge, this is the first attempt to collate and
categorise the wide range of instruments relevant to
measuring factors thought to influence the success of
CQI. We used a broad systematic search and an inclu-
sive approach when screening studies for potentially
relevant instruments; however, we cannot rule out that
we may have missed some instruments. We limited the
review to instruments with information about their de-
velopment and measurement properties reported in
peer-review publications (i.e., not books, theses, or pro-
prietary instruments), reasoning that these instruments
were readily available to researchers.
The taxonomy we developed draws upon the wide
range of instruments identified and allows comparison
of instruments using a ‘common language.’ The process
of developing and applying the taxonomy revealed the
complexity of comparing existing instruments and the
consequent value of taxonomies for helping QI research-
ers make sense of heterogeneity. Because this is the first
application of the taxonomy and categorisation of instru-
ments, refinement of the taxonomy is likely. A single
author developed the taxonomy and categorised instru-
ments with input from the other authors. Given the sub-
jectivity inherent in this type of analysis, alternative
categorisations of instruments are possible.
Although not a limitation of the review, there is com-

paratively little research on the measurement of
organizational factors in healthcare. This increases the
complexity of selecting and reviewing instruments be-
cause current evidence on the measurement properties
of relevant instruments is limited and heterogeneous.
Rising interest in this area means the number of studies
will increase, however the heterogeneity is likely to re-
main because of the diversity of study designs that con-
tribute evidence of an instrument’s measurement
properties. Interpreting and synthesising this evidence is
complex. Guidance on appraising the methods used in
these studies, interpreting the findings, and methods for
synthesising findings across studies would aid both the
selection and the systematic review of instruments.

Conclusions
Investigating the factors thought to modify the effects of
CQI poses practical and methodological challenges for
researchers, among the most complex of which relate to
measurement. In this review, we aimed to provide guid-
ance to support decisions around the selection of instru-
ments suitable for measuring potential modifying
factors. For researchers and those evaluating CQI in
practice, this guidance should lessen the burden of locat-
ing relevant measures and may enhance the contribution
their research makes by increasing the quality of meas-
urement and the potential to synthesise findings across
studies. Methodological guidance on measurement
underpins our ability to generate better evidence to sup-
port policy and practice. While reviews such as this one
can make a contribution, identification of a core set of
measures for QI could ensure important factors are
measured, improve the quality of measurement, and
support the accumulation and synthesis of evidence [16].
Ultimately, a coordinated effort to improve measure-
ment, akin to the Patient-Reported Outcomes Measure-
ment Information System [147], may be required to
produce the substantive gains in knowledge needed to
inform policy and practice.
141
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Chapter 6 

Measuring team factors thought to influence the success of quality improvement in 

primary care: a systematic review of instruments 

 

This chapter presents the second of two companion papers reporting a systematic review of instruments 

for measuring factors in the InQuIRe framework. The first paper was presented in Chapter 5. 

 

Chapter 6 is in the form of a paper published in provisional format in Implementation Science in March 

2013. The pages have been renumbered and figures inserted in the relevant place in the manuscript for 

the thesis, but the manuscript is otherwise unchanged.  

 

Additional files referred to in the text are appended to this thesis as follows: 

Appendix D1  Additional file 1  Glossary of terms used in the review 

Appendix D2  Additional file 2  Search strategy and search terms 

Appendix D3  Additional file 3  Definition of measurement properties 

Appendix D4  Additional file 4  Tables reporting content of instruments measuring teamwork context 

(Table S3), team process (Tables S4a and b), and proximal team 

outcomes (Tables S5a and b), and overview of instrument 

development and assessment of measurement properties (Table S6) 

Appendix D5  Additional file 5  Table summarizing the characteristics of instruments included for 

review of measurement properties (Stage four) (Table S7) 

Appendix D6  Additional file 6  Table summarizing the characteristics of instruments included for 

categorization of content, but excluded from review of measurement 

properties (Stage four) (Table S8)  

Appendix D7  Additional file 7  Table summarizing the development and measurement properties of 

instruments included in Stage four of the review (Table S9) 
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Measuring team factors thought to influence the success of 

quality improvement in primary care: a systematic review of 

instruments 

Abstract 

Background  

Measuring team factors in evaluations of Continuous Quality Improvement (CQI) may provide important 

information for enhancing CQI processes and outcomes; however, the large number of potentially 

relevant factors and associated measurement instruments makes inclusion of such measures challenging. 

This review aims to provide guidance on the selection of instruments for measuring team‐level factors by 

systematically collating, categorizing and reviewing quantitative self‐report instruments.  

 

Methods 

Data sources: We searched MEDLINE, PsycINFO, and Health and Psychosocial Instruments; reference lists 

of systematic reviews; and citations and references of the main report of instruments. Study selection: To 

determine the scope of the review, we developed and used a conceptual framework designed to capture 

factors relevant to evaluating CQI in primary care (the InQuIRe framework). We included papers reporting 

development or use of an instrument measuring factors relevant to teamwork. Data extracted included 

instrument purpose; theoretical basis, constructs measured and definitions; development methods and 

assessment of measurement properties. Analysis and synthesis: We used qualitative analysis of 

instrument content and our initial framework to develop a taxonomy for summarizing and comparing 

instruments. Instrument content was categorized using the taxonomy, illustrating coverage of the InQuIRe 

framework. Methods of development and evidence of measurement properties were reviewed for 

instruments with potential for use in primary care. 

 

Results 

We identified 192 potentially relevant instruments, 170 of which were analyzed to develop the taxonomy. 

Eighty‐one instruments measured constructs relevant to CQI teams in primary care, with content covering 

teamwork context (45 instruments measured enabling conditions or attitudes to teamwork), team process 
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(57 instruments measured teamwork behaviors), and team outcomes (59 instruments measured 

perceptions of the team or its effectiveness). Forty instruments were included for full review, many with a 

strong theoretical basis. Evidence supporting measurement properties was limited. 

 

Conclusions 

Existing instruments cover many of the factors hypothesized to contribute to QI success. With further 

testing, use of these instruments measuring team factors in evaluations could aid our understanding of 

the influence of teamwork on CQI outcomes. Greater consistency in the factors measured and choice of 

measurement instruments is required to enable synthesis of findings for informing policy and practice. 

 

Keywords 

Continuous quality improvement, primary care, evaluation, systematic review, measurement, instrument, 

conceptual framework, taxonomy, teamwork, team functioning.  
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Background 

The use of cross‐functional teams to diagnose process‐based quality problems, and develop and test 

process improvements, is an important element of continuous quality improvement (CQI) [1‐3]. Cross‐

functional teamwork aims to capitalize on the varied knowledge and perspectives of team members, 

encouraging collaboration that is expected to lead to better problem solving, more innovative decisions, 

and greater engagement in implementing proposed solutions [4‐6]. Cross‐functional teams may also 

promote organizational learning [7]. In CQI, the use of cross functional teams is expected to lead to better 

processes of care and greater adherence to the new processes [2‐3, 8]. Realizing these benefits requires 

teams with both task specific competencies (knowledge and skills required to use CQI methods) and 

teamwork competencies (knowledge and skills that enable members to function as an effective team). It 

also requires a context that enables teams to overcome well documented barriers to cross‐functional 

teamwork, such as professional boundaries and status differences that hinder collaboration [4, 6, 9‐11].  

 

Despite the centrality of teamwork to CQI, the extent to which team functioning influences CQI outcomes 

is not well understood [12‐14]. In a systematic review of contextual factors thought to influence QI 

success, thirteen studies examined team‐level factors [14]. Team leadership, team climate, team process 

and physician involvement in the QI team appeared to be important, but the supporting evidence was 

scant [14]. Research on QI collaboratives – an approach in which teams use CQI methods to introduce 

change – has led to a greater focus on the influence of teams on QI outcomes (e.g., [15‐20]). Yet in a 

recent review of the impact of QI and safety teams [13], the authors concluded that existing studies 

provided limited information about the attributes of successful QI teams or factors that influence team 

success. 

 

One of the challenges to addressing the limited evidence base is the variability in how team‐level factors 

are conceptualized and measured in QI studies [14]. This variability fragments the evidence base, making 

it difficult to compare and synthesize findings across studies. Recent calls to address these challenges 

focus on the need for theory development to explain how CQI works and factors that influence its 

effectiveness, and the identification of valid and reliable measures to enable theories to be tested [21‐26]. 

 

In this paper, we report a systematic review of instruments measuring team‐level factors thought to 

influence the success of CQI. This review is part of a larger project aiming to aid the evaluation of CQI in 

primary care by providing guidance on factors to include in evaluations and the selection of instruments 

for measuring these factors. The project includes a companion review of instruments measuring 

organizational, process, and individual‐level factors [27], and development of a conceptual framework, 

the Informing Quality Improvement Research (InQuIRe) in primary care framework. 
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Our initial framework is included in this paper (Figure 1) to illustrate the scope of the review of 

instruments and as the basis for assessing the coverage of available instruments. The framework reflects 

our initial synthesis of CQI theory, a summary of which is reported in the companion review of 

instruments [27]. In brief, we identified recurrent themes about the core components of CQI from 

landmark papers that stimulated adoption of CQI in healthcare (e.g., [2, 28‐31]). We built on these 

themes, refining and adding concepts from the main bodies of CQI research and models of CQI (e.g., [32‐

35]). We searched for models, frameworks and theories intended to describe how context influences 

quality improvement and change (e.g., [36‐39]). From these sources, we extracted factors salient to 

primary care, grouping them thematically using existing models to guide categorization. Our analysis was 

augmented by frameworks for understanding implementation, learning, and innovation (e.g., [40‐43]) and 

models of teamwork (e.g., [12, 44‐47]). Both sources contributed new factors and informed the final 

categorization and structure of our framework. Our analysis of instruments is used to integrate new 

factors and concepts into the framework. These refinements are reported in the taxonomies presented in 

the reviews of instruments. The final InQuIRe framework will be reported separately. 

 

This review aims to provide guidance on the selection of instruments for measuring team‐level factors in 

studies of CQI in primary care. The specific objectives are to: identify self‐report instruments measuring 

team‐level factors thought to modify the effect of CQI; determine how the factors measured have been 

conceptualized; develop a taxonomy for categorizing instruments based on our initial framework and new 

concepts arising from the review of instruments; use the taxonomy to categorize and compare the 

content of instruments, enabling assessment of the coverage of instruments suitable for evaluating CQI 

team function in primary care; appraise the methods of development and testing of existing instruments, 

and summarize evidence of their validity, reliability and feasibility for measurement in primary care. We 

focus on self‐report instruments because of their utility in quantitative studies examining the relationship 

between team context, team process, and outcomes. Alternative measurement methods, such as 

behavioral observation scales, require substantial resources and are generally not feasible for larger scale 

evaluation. 
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Our review differs from two existing reviews of instruments measuring teamwork [48‐49] in its focus on QI 

in primary care. The existing reviews consider all forms of teamwork in healthcare, including a large 

number of instruments relevant only to clinical teams [48‐49]. QI teams perform tasks and interact in 

ways that differ markedly from clinical work [50‐51]. For example, collaborative problem solving in QI 

involves eliciting views on the underlying cause of problems, questioning existing ways of working, and 

integrating different perspectives to identify changes to care. In primary care, there may be particular 

challenges and risks in engaging these behaviors, especially in small practices where the same team works 

closely to deliver and improve care. Team climate (e.g., trust, open communication, norms of decision‐

making) may have a heightened role in influencing team function [47], and practices often lack the 

broader organizational structures and resources that facilitate QI work [52‐54]. By identifying instruments 

suitable for primary care, we aim to help researchers measure factors salient to understanding QI 

teamwork in this understudied context [55]. 

 

Scope of the review - InQuIRe framework 

This review covers instruments relevant to three domains of the InQuIRe framework: (1) teamwork 

context, (2) team process, and (3) proximal team outcomes (shaded in white and numbered 1‐3 in Figure 

1). Teamwork context encompasses organizational, team, and individual factors thought to influence how 

the CQI team functions [44, 46, 51, 56]. Within this domain, organizational climate for teamwork reflects 

shared perceptions of the extent to which the practice supports and rewards CQI teamwork through its 

policies, practices, procedures and behavioral expectations [57]. Team process captures interactions 

between team members during the CQI process, focusing on behaviors required for members to function 

as an effective CQI team. These behaviors include knowledge sharing, collaborative problem solving, and 

making full use of members’ perspectives [45, 58]. Proximal outcomes (emergent states and perceived 

team effectiveness) result from interactions between team members [44‐46]. These outcomes include 

development of a shared understanding of team goals, commitment to achieving these goals, and 

perceptions of whether the climate within the team is safe for engaging in the behaviors required of CQI 

teams. In subsequent cycles of teamwork these factors become antecedents that contribute to the 

teamwork context. Figure 2 illustrates terms used to describe the framework with an example from the 

taxonomy (see Additional File 1 for a glossary). 
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Figure 2: Terms used to describe the framework, illustrated with content from the Team 

composition and structure category of the Teamwork context domain 

 

Methods 

Figure 3 summarizes the four stages of the review and lists the criteria for selection of instruments at each 

stage. 
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Figure 3: Stages of data extraction and analysis for the review 
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Stage one: Searching and initial screening 

Data sources and search methods 

We searched MEDLINE (from 1950 through October 2011), PsycINFO (from 1967 through October 2011), 

and Health and Psychosocial Instruments (HaPI) (from 1985 through February 2012) using controlled 

vocabulary (thesaurus terms and subject headings) and free‐text terms. Reference lists of identified 

systematic reviews were screened. Snowballing techniques (citation searches, reference lists) were used 

to trace the development and use of instruments included in Stage four. Searches were limited to articles 

published in English. Search terms and details of the search strategy are reported in Additional File 2. 

Abstracts and the full text of potentially relevant studies were screened for inclusion by one author (SB). 

Papers reporting development or use of a quantitative, self‐report instrument measuring factors within 

the scope of the team domains of the InQuIRe framework were included for data extraction (see Figure 3 

for initial inclusion criteria). 

 

Stage two: Development of taxonomy for categorizing instrument content 

Data extraction 

One review author extracted data from all studies for all stages of the review (SB). To refine the data 

extraction guidance and data extraction, a research assistant extracted data from a sub‐sample of studies 

(15 papers, comprising a 10% sample of the studies included in all stages of review). Across the two 

companion reviews double data extraction was performed on 30 papers. Data extracted for Stage two are 

described in Table 1. Data included descriptions of the instrument purpose and format, and data to 

facilitate analysis and categorisation of the content of each instrument (e.g. constructs measured; 

theoretical basis). 
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Table 1: Data extracted at Stage two 

Data extracted  Description 

Study characteristics  Study aims 

Study design (categorized as experimental, observational, 
instrument development, model development) 

Setting in which the instrument was used 

Instrument source  Name of instrument  

Source paper for the instrument as cited by the authors 

Instrument purpose  Purpose for which the instrument was used (descriptive, predictive 
or diagnostic, outcome measure/evaluative) 

Instrument format  Number of items  

Response scale (Likert, ipsative etc); response options 

Instrument content and 
theoretical basis 

Constructs and dimensions measured  

Definitions of the constructs; additional description of the content 
required to illustrate how the construct had been operationalised 
(e.g., sample items) 

Theoretical basis of the instrument and references cited for the 
theory 

 

Taxonomy development 

Methods for developing the taxonomy were based on the framework approach for qualitative data 

analysis [59]. This approach combines deductive methods (commencing with concepts and themes from 

an initial framework) with inductive methods (based on themes that emerge from the data). The InQuIRe 

framework (Figure 1) provided the initial structure and content for our taxonomy. We used content 

analysis of instruments to refine the taxonomy, aiming to ensure comprehensive coverage of relevant 

factors. 

 

Instruments confirmed as relevant to one or more of the three domains of our framework were included 

for content analysis. To capture the breadth of potentially relevant constructs, we included instruments 

irrespective of whether item content was suitable for primary care (i.e., items that did not resonate in 

primary care settings or inferred the team worked within a large organization, e.g., ‘I would accept almost 

any job in order to keep working with this team’ [60]). The content of each instrument (items, sub‐scales), 

and associated construct definitions, was compared with the taxonomy. Instrument content that matched 

constructs in the taxonomy was summarized using existing labels. The taxonomy was expanded to include 

missing constructs and new concepts, initially using the labels and descriptions reported by the 

instrument developers. 
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To ensure the taxonomy was consistent with the broader literature, we reviewed definitions extracted 

from review articles and conceptual papers identified from the search. We also searched for and used 

additional sources to define constructs when: (1) included studies did not provide a definition, (2) a 

limited number of studies contributed to the definition, or (3) the definition provided appeared 

inconsistent with our initial concept or that in other included studies. Following analysis of all instruments 

and supplementary sources, related constructs were grouped in the taxonomy. Overlapping constructs 

were collapsed, distinct constructs were assigned a label reflecting the broader literature, and the 

dimensions of constructs were specified to create the taxonomy.  

 

Stage three: Categorization of instrument content 

One author (SB) categorized the content of all instruments confirmed as measuring a relevant construct 

with item content and wording suitable for QI teams in primary care (Figure 3, sources and inclusion 

criteria for Stage 3). For constructs not adequately covered by suitable instruments, we included 

instruments with potential for adaptation (e.g., instruments with a strong theoretical basis designed to 

measure attitudes toward clinical teamwork). Categorization of instrument content was based on the final 

set of items reported in the main report(s) for each instrument. A second author (MB) independently 

categorized the content of a sub‐sample of ten instruments (12%), including all instruments where there 

was any uncertainty over categorization. The categorization was discussed to identify revisions to the 

taxonomy and confirm final categorization. All instruments were then re‐categorized using the final 

taxonomy. 

 

Stage four: Assessment of measurement properties 

Information about the development and assessment of measurement properties of each instrument was 

extracted from the main and secondary reports (the latter focusing on studies of QI or change in primary 

care) (Table 2). These data included descriptions of the methods and findings of assessments of content 

and construct validity, reliability, and acceptability of the instrument to respondents.  
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Table 2: Data extracted at Stage four 

Data extracted  Description1 

Instrument 
development 

Methods used to generate items (e.g., items derived from existing 
instruments; new items generated from data from interviews or 
comprehensive review of theory) 

Methods used to refine instrument 

Administration & 
scoring 

Method of administration (e.g., self‐administered, facilitated) 

Feasibility of administration (e.g., researcher time, resources) 

Acceptability to respondents (e.g., views on burden and complexity) 

Methods of scoring and analysis 

Measurement 
properties 

Methods and findings of assessments of:  

Content validity (e.g., clear description of content domain and theoretical 
basis, expert assessment of items for relevance and comprehensiveness) 

Construct validity 

‐ Hypothesis testing (e.g., whether scores on the instrument converge 
with measures of theoretically related variables, discriminate 
between groups, predict relevant outcomes) 

‐ Instrument structure (e.g., using factor analytic methods) 

Reliability (e.g., internal consistency, stability over time, inter‐rater) 

Responsiveness 

Other assessments  Interpretability (potential for ceiling and floor effects; guidance on what 
constitutes an important change or difference in scale scores) 

Generalizability (sampling methods, description of sample, and response 
rate reported) 

1 Definitions of the extracted measurement properties are provided in Additional File 3 

 

We used the COSMIN (COnsensus‐based Standards for the selection of health status Measurement 

Instruments) checklist [61] to appraise the methods used for development and testing of instruments. The 

COSMIN criteria are intended for studies reporting measures of patient reported outcomes, however the 

checklist has strong evidence for its content validity [61‐62] and mirrors the Joint Committee on Standards 

for Educational and Psychological Testing [63] (indicating relevance to measures other than health 

outcomes). Minor changes were incorporated based on guidance from organizational psychology [64‐66], 

and reviews of organizational measures (e.g., [67‐69]). 

 

Most instruments had undergone limited testing, and reporting of information required to complete the 

checklist was sparse. Because of the sparse data, for each instrument we tabulated a summary of the 

extent of evidence available for each property, and a description of the instrument’s development and 

testing. We used appraisal data to provide an overall summary of the methods used to develop and test 

each instrument.  
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Results 

Screening and identification of unique instruments 

Our search identified 5629 non‐duplicate references, 5178 of which were excluded following abstract 

screening (Figure 4). We reviewed the full text of 451 articles, and included 306 papers in Stage two 

(Figure 4). Of these, 151 reported studies in healthcare, 49 of which were in primary care. Fifty five papers 

had as their primary aim development of an instrument. Observational studies were most commonly 

reported in papers (n=214), encompassing descriptive studies and tests of theoretical models. Twenty one 

papers reported experimental designs. The remaining papers were conceptual. Individual papers reported 

between one and four potentially relevant instruments, contributing 339 reports of development or use of 

170 unique instruments (Figure 4). 

 

Development of taxonomy and categorization of instrument content 

The content of 170 instruments was analyzed to develop the taxonomy. The analysis led to elaboration 

and extension of the constructs in our initial framework, as reflected in the revised taxonomy (Tables 3 to 

5, Additional File 4). The main modifications are described under ‘Content and coverage of the domains of 

the InQuIRe framework’. Minor changes were incorporated based on discussion arising from independent 

categorization of the sub‐set of instruments. These changes involved adding lower level categories to 

some factors. There was consensus on most categories and no changes to the structure of the taxonomy.  

 

We categorized the content of 81 instruments, of which 45 measured aspects of organizational context, 

57 measured team process, and 59 measured proximal team outcomes (some instruments covered more 

than one domain, hence the total sums to >81). We excluded 89 instruments because items were 

unsuitable for QI teams in primary care or the authors reported example items only (see Figure 4 for 

examples [47, 70‐72]). The categorization of instrument content is reported by domain of the InQuIRe 

framework (Tables 3 to 5, Additional File 4). This serves as a guide to content, however instruments vary 

substantially in comprehensiveness and the strength of their theoretical basis. In the next section, we 

review the instruments most suitable for measuring each domain. Used in combination with the results 

tables (Additional Files 5 and 6), this analysis can be used to select instruments and to identify areas 

where better instruments are required. 
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Figure 4: Flow of studies and instruments through the review 
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Content and coverage of domains of the InQuIRe framework 

(1) Teamwork context - enabling conditions and attitudes to teamwork 

Table 3 (Additional File 4) reports the final taxonomy and categorization of instrument content for the 

teamwork context domain (box number ‘1’ in the InQuIRe framework, Figure 1).  

 

Description of the teamwork context domain 

We included instruments in this domain if they measured perceptions of task design, team composition 

and structure, or organizational climate for teamwork. These three categories comprise enabling 

conditions, a term adopted from Hackman’s model of team effectiveness [73‐74]. The conceptualization of 

enabling conditions reflected in the taxonomy builds on models of team effectiveness (especially, [1, 12, 

75]). Task design is an addition to the initial taxonomy, included to capture views about the nature of the 

team task (e.g., perceptions of the need for individuals to work interdependently [75]). 

 

We included individual attitudes, beliefs, and values as part of teamwork context. These factors reflect 

individual views about teamwork in general. They are distinct from emergent states, which are 

perceptions and cognitions of the team that emerge from interactions between members [44‐45]. To 

reflect this, emergent states (and perceived team effectiveness) are categorized as proximal outcomes 

(box ‘3’ in the InQuIRe framework, Figure 1). In subsequent cycles of teamwork these proximal outcomes 

contribute to teamwork context. 

 

Comprehensive measures of enabling conditions 

Wageman 2005 [73] and Campion 1993 [76‐77] are the most comprehensive instruments measuring 

enabling conditions, covering aspects of task design (e.g., interdependence, autonomy), team composition 

(e.g., competencies, diversity), and organizational climate (e.g., recognition, training). Neither instrument 

was developed in healthcare, nor have they had much prior use in healthcare contexts. Shortell 2004 [78] 

was the most comprehensive instrument developed for healthcare QI teams. It includes items measuring 

task design and organizational climate. 

 

Measures of task design 

We identified multiple instruments measuring aspects of task design (e.g., Van den Bossche 2006a [79] 

and Van der Vegt 1998 [80] measure interdependence; Kirkman 1999a [81] and Langfred 2005 [82] 

measure autonomy; Edmondson 1999c [83] measures task significance). Items measuring perceptions of 

task meaningfulness or significance were relatively common in instruments developed for healthcare QI 

teams (e.g., Mills 2004 [19], Alemi 2001 [84], Lukas 2009 [85], Schouten 2010 [86]). 
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Measures of team composition and structure 

Few instruments measured perceptions of team composition. Those identified focused on perceptions of 

members’ task‐related skill and knowledge (e.g., Mills 2004 [19], Edmondson 1999c [83], Millward 2001 

[87]). Diversity was typically measured using indices created from other team composition variables (e.g., 

knowledge, status) rather than perception‐based measures [11]. We identified two potentially relevant 

instruments measuring team structure. Bunderson 2010a [88] measures specialization (distinct and 

specialist roles), hierarchy (clear leadership), and formalization (goals and scheduling). Thylefors 2005 [89] 

measures team structure related to cross‐functional clinical team effectiveness. It requires adaptation for 

QI teams. 

 

Measures of organizational climate for teamwork 

Shortell 2004 [78] and Lukas 2009 [85] include items measuring organizational climate for QI teamwork in 

healthcare, with an emphasis on external leadership support. The salience of leader support for QI was 

evident in instruments designed for healthcare QI teams; most included items measuring this construct 

(e.g., Lemieux‐Charles 2002a [8] Lubomski 2008 [90], Mills 2004 [19], Schouten 2010 [86]). Instruments 

measuring external leadership were included if they measured support for teamwork. Of these, 

instruments measuring support for team self‐management were common, however items require 

adaptation because they reflect the manufacturing origin of this construct (e.g., Manz 1987 [91]). 

 

Measures of individual attitudes, beliefs and values about teamwork 

These instruments typically examine views about team process and outcomes (e.g., Dobson 2009a [92]), 

or beliefs about individual capability for teamwork (e.g., Fulmer 2005 [93], Eby 1997 [94]). Most 

instruments from healthcare measured views about clinical teamwork. We included those with greatest 

potential for adaptation (e.g., Fulmer 2005 [93], Baker 2010 [95], Heinemann 1999 [96]). Adaptation 

would involve rewording and formal assessment of the relevance of scales and items to QI teams. Scales 

measuring preferences for individual versus collective work (individualism/collectivism) indicate whether 

individuals value teamwork (e.g., Driskell 2010 [97], Shaw 2000 [98]). 

 

(2) Team process (teamwork behaviors) 

Tables 4a and 4b (Additional File 4) report the final taxonomy and categorization of instrument content 

within the team process domain (box number ‘2’ in the InQuIRe framework, Figure 1).  
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Description of the team process domain 

Team processes are the ‘interactions that take place among team members’ to organize ‘task‐work to 

achieve collective goals’ [45] and combine ‘cognitive, motivational/affective, and behavioral resources’ 

[44]. We included instruments in this domain if they measured teamwork behaviors or interactions 

between team members. We adapted existing frameworks for team processes [45] and teamwork 

behaviors [45, 58] to develop categories within this domain. In the resulting taxonomy, instrument 

content was categorized as measuring regulation of team performance, collaborative behaviors and 

interpersonal processes, team maintenance, learning behaviors, and team leadership behaviors.  

 

Regulation of team performance involves behaviors closely reflected in the CQI process. These include 

goal specification and planning, monitoring task performance, and adjusting to ensure goal attainment 

[58]. Monitoring teamwork process, feedback, and reflection are other important regulatory behaviors. 

Collaborative behaviors encompass the social processes that enable teams to develop shared knowledge 

and understanding, capitalize on diverse knowledge and perspectives, and work collaboratively to achieve 

goals [44‐45, 58, 79, 99]. Team maintenance was added to our taxonomy to delineate behaviors that 

enhance team viability (e.g., conflict management, motivational behaviors). Most instruments measuring 

team process covered aspects of regulation, collaboration, and maintenance, hence they are described 

under a general heading of ‘team process’. 

 

Measures of learning behaviors and team leadership behaviors were distinct from other instruments 

measuring process (so are described separately). Learning behaviors were an addition to our taxonomy, 

defined as ‘an ongoing process of reflection and action, characterized by asking questions, seeking feed‐

back, experimenting, reflecting on results, and discussing errors or unexpected outcomes of actions.’ 

([83], p353). Team leadership includes behaviors of designated and informal leaders, the latter 

encompassing shared leadership and when individuals ‘… emerge informally as a leader’ [100]. 

 

Measures of team process developed for QI teams in healthcare 

Schouten 2010 [86] focuses on regulation of performance through goal specification, planning, and 

monitoring progress toward goals. Alemni 2001 [84] covers similar concepts, but the response format 

limits psychometric analysis. Shortell 2004 [78] also emphasizes CQI methods used to plan and test 

changes, focusing on collaborative decision‐making. Items were based on Lemieux‐Charles 2002a [8] 

which measures collaborative behaviors during CQI. Wilkens 2006 [101] includes stand‐alone scales 

measuring feedback and conflict. Other measures are tailored to specific projects or provide narrower 

coverage of constructs (see Lukas 2009 [85], Mills 2004 [19], Irvine 2002 [72], Duckers 2008 [18], 

Lubomski 2008 [90]). 
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Broad measures of team process 

Hoegl 2001 [102] is a comprehensive measure of collaborative behaviors, with stand‐alone scales 

measuring communication, coordination, workload sharing, and effort. Thompson 2009 [103] provides 

good coverage of collaborative problem solving and decision making behaviors. Hiller 2006 [104] 

measures the extent to which teams share responsibility for problem solving, goal specification and 

planning. Anderson 1998 [105] focuses on team climate (an emergent state), but includes items 

measuring regulatory and collaborative behaviors thought to support innovation. 

 

Scales measuring single constructs and complex aspects of team process 

Stand‐alone scales measuring specific team process constructs (e.g., individual scales measuring decision 

making) were uncommon in healthcare. Instruments from non‐healthcare settings address this gap. 

Relevant scales include measures of group process during meetings (Kuhn 2000 [106]), the extent to 

which teams reflect on their performance (reflexivity) (Schippers 2007 [107], Brav 2009 [108], de Jong 

2010b [109]), information exchange and knowledge sharing (Bunderson 2010b [88], Staples 2008a [110]), 

cooperation (Brav 2009 [108]), and effort (de Jong 2010b [109]). Several instruments from non‐healthcare 

settings address complex aspects of interpersonal processes, drawing on substantive bodies of theoretical 

and empirical research. Exemplars include Janssen 1999 [111] and Tjosvold 1986 [112]. These instruments 

measure constructive controversy – behaviors that enable teams to draw out and integrate divergent 

knowledge and perspectives, through ‘skilled discussion’ of opposing views ([112], p127). 

 

Measures of learning behaviors 

Three instruments explicitly measured learning behaviors (Savelsbergh 2009 [113], van den Bossche 

2006b [79], Edmondson 1999a [83]). Savelsbergh 2009 is a comprehensive measure of reflection, 

feedback, and communication behaviors that enable team members to develop a shared understanding of 

problems. Both Savelsbergh 2009 and van den Bossche 2006b build on theories of the role of discourse in 

developing shared cognitions [79, 114]. Some instruments include direct questions about learning (e.g., 

‘Members of my team actively learn from one another’ Mathieu 2006 [115]), but are not measures of 

behaviors that support learning.  

 

Measures of team leadership behaviors 

Despite the perceived importance of leadership in teams, few instruments incorporated measures of 

leadership behavior. Lemieux Charles 2002a [8] is the most comprehensive measure for QI teams. Other 

relevant instruments cover shared leadership (e.g., Hiller 2006 [104]), leader behaviors that empower 

teams (e.g., Arnold 2000 [116]), and coaching (e.g., Wageman 2005 [73]). 

 

(3) Proximal team outcomes – emergent states and perceived team effectiveness 
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Tables 5a and 5b (Additional File 4) reports the final taxonomy and categorization of instrument content 

within the proximal team outcomes domain (box number ‘3’ in the InQuIRe framework, Figure 1).  

 

Description of the proximal team outcomes domain 

Instruments with content measuring emergent states or perceived team effectiveness were included in 

this domain. We adopted Marks’ view of emergent states as dynamic properties of a team that result 

from interaction between members. These proximal outcomes of team process include team‐level 

cognitions, motivations, values, and beliefs [44‐46]. Our taxonomy specifies common emergent states, 

focusing on those most pertinent to QI teams. These are categorized as beliefs about team capability, 

team knowledge, empowerment, cohesion, trust, team identification and commitment, team climate, and 

team norms. 

 

We adopt three categories of perceived team effectiveness from Cohen and Bailey [75], and Hackman [73‐

74]: task performance outcomes, attitudinal outcomes (e.g., satisfaction with the team, team viability), 

and behavioral outcomes (i.e., changes to teamwork capability). 

 

Multi‐dimensional measures of emergent states including team climate 

Climate is a multi‐dimensional construct that typically focuses on a specific behavior (e.g., climate for 

learning). Scales measuring individual emergent states can be combined to measure the dimensions of 

climate (or team context) most relevant to the target behavior. Anderson 1998 [105, 117‐118] is the most 

widely used example. Focusing on team climate for innovation, Anderson 1998 includes scales measuring 

innovation, quality orientation, psychological safety, and shared vision. Other examples include 

instruments measuring team context for QI (Wilkens 2006 [101]), context for team learning (e.g., 

Edmondson 1999b [83]; van den Bossche 2006a [79]), and climate for creativity (Barczak 2010 [119]; 

Caldwell 2003 [120]). Each of these instruments contains scales suitable for measuring single emergent 

states. Millward 2001 [87] is a more general measure of factors thought to influence team effectiveness 

(knowledge, identification, cohesion). 

 

Scales measuring single emergent state constructs 

Many scales exist for measuring single emergent states, most from non‐healthcare settings. We focused 

on those measuring factors inadequately covered by multi‐dimensional instruments. Examples include 

instruments measuring empowerment (Kirkman 1999a [81]), cohesion (Carless 2000a [121]), team trust 

(Costa 2011 [122]), team identification and commitment (Janssen 2008 [123]; Bishop [124]), learning 

orientation (Bunderson 2003 [125]), and transactive memory systems (a team’s shared awareness of and 

ability to access its members’ knowledge) (Lewis 2003 [126]). 
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Measures of emergent states developed for QI teams in healthcare 

Emergent states were measured in instruments developed for healthcare QI teams; however, items were 

often combined in a scale with items measuring process (e.g., Shortell 2004 [78], Schouten 2010 [86], 

Mills 2004 [19]; Lemieux Charles 2002a [8]; Lubomski 2008 [90]). In general, this makes them unsuitable 

for measuring specific emergent states. 

 

Measures of perceived team effectiveness 

Most instruments measuring perceived effectiveness were written for the study in which they were used, 

with limited information about the basis for their content. We focused on dimensions of effectiveness 

that could not be measured objectively (e.g., willingness to continue with the team) rather than 

perceptions of process of care or clinical outcomes. Of the instruments used in healthcare QI teams, 

Lemieux‐Charles 2002b [8] includes items measuring satisfaction and viability, and Irvine 2000b [127] 

measures perceived success. 

 

Instrument characteristics, development and measurement properties 

In Stage four, we reviewed the development and measurement properties of 40 instruments with use or 

potential for use in primary care (unshaded in Tables 3 to 5, Additional File 4). This information is intended 

to aid selection of instruments based on evidence of reliability, validity, feasibility of administration, and 

acceptability to respondents. 

 

We summarize characteristics of each included instrument (e.g., purpose, dimensions as described by 

developers, items, and response scale) and provide examples of use relevant to CQI evaluation (Additional 

File 5). The characteristics of excluded instruments (shaded in grey in Tables 3 to 5, Additional File 4) and 

reasons for exclusion are reported in Additional File 6. Instruments are grouped by setting (as per Tables 3 

to 5, Additional File 4), then reported in alphabetical order. 

 

Table 6 (Additional file 4) provides an overview of the development and testing of measurement 

properties for each instrument. It indicates the extent of evidence in the main report(s) and studies in 

relevant contexts, and is based on assessments described in Additional File 7.  

 

Most reports of instrument development included comprehensive definitions that reflected related 

research and theory. Reports of instruments from the psychology literature (25 of 40 instruments) 

provided this detail more frequently than reports from healthcare, and included more comprehensive 

descriptions of the intended measurement domain. Reports of instruments from healthcare varied widely 

in how comprehensively they described the intended measurement domain, and some of these 
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instruments appeared to have no theoretical basis. Reporting of the process used to develop items was 

scant. Only a quarter of studies reported an independent assessment of content validity (e.g., using an 

expert consensus process).  

 

For most instruments, evidence of construct validity (e.g., through hypothesis testing, analysis of the 

instrument’s structure) was derived from one or two studies (exceptions include Shortell 1991 [128], Jehn 

2008a [99], Campion 1993 [76]). Few instruments had evidence that they were predictive of objective 

measures of team effectiveness and only six instruments had evidence that they can differentiate 

between groups. Across all the criteria, Anderson 1998 (Team Climate for Innovation inventory) was an 

exception [105, 117‐118]. With extensive use and testing, it is the only included instrument with multiple 

tests of construct validity in healthcare (some in primary care). These include tests of whether the 

measure predicts relevant outcomes and differentiates between groups. 

 

Most studies report Cronbach’s alpha (a measure of internal consistency or the ‘relatedness’ between 

items) for the scale (or subscales); however, this was sometimes done without checks to ensure that the 

scale was unidimensional [129‐130]. About half the studies assessed some form of inter‐rater reliability, to 

determine within team agreement. This property should be assessed when inferences are made at team 

level from individual level data.  

 

Most reports covered conceptual and analytical issues associated with measuring collective constructs, at 

a minimum specifying the level at which the construct was defined and interpreted. In most cases 

analytical methods were appropriate for the level at which inferences were to be made.  

 

Few studies reported the potential for floor and ceiling effects (which may influence ability to detect 

change in a construct [130]) and none of the studies provided guidance on what constitutes an important 

change in scores. The acceptability of the instrument to respondents was reported for less than a quarter 

of instruments. Missing items, assessment of whether items were missing at random or due to other 

factors, and the potential for response bias [130‐131] were rarely reported.  

 

Discussion 

In this review, we aim to provide guidance for researchers seeking to measure team‐level factors that 

potentially influence the process and outcomes of CQI. We identified many potentially useful instruments 

and scales, with some novel examples from the psychology literature. Collectively these instruments cover 

many of the factors hypothesized to contribute to QI success. Inclusion of these measures in CQI 

evaluations could help address some key questions about the extent to which team function and the 

context in which teams work influence CQI outcomes. Many of the included instruments had little or no 
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prior use in healthcare settings, especially in primary care, and some instruments had limited evidence 

supporting their measurement properties. Additional testing of the measurement properties of most 

instruments in relevant contexts is therefore required. We consider these issues, and the potential 

application of available instruments, in relation to each domain of the InQuIRe framework. We then 

discuss key considerations for researchers in relation to the use and development of instruments. 

 

Measurement of teamwork context 

Enabling conditions provide teams with the structure, resources, and broader organizational support 

required to do their work [73‐74]. Attributes of the task itself provide the motivation for team members to 

work together and invest effort in achieving team goals. These conditions are important for CQI teams and 

there are a broad range of instruments available for their measurement. Among these instruments are 

many that include short scales (two to three items) that could be used to measure single constructs. 

Combining these scales to measure factors salient to the context in which evaluations are conducted is the 

most efficient way to measure aspects of team context. Some of the constructs we included in our 

taxonomy are almost entirely absent from the QI literature, yet their inclusion could add to our 

understanding of CQI team function. For example, perceptions of interdependence may be an important 

determinant of active participation on a CQI team. While individuals may be supportive of teamwork in 

general (i.e. display positive attitudes toward teamwork), they may believe that their contribution on a 

CQI team will go unrecognized (outcome interdependence), will not be influential in achieving the team 

goals (task interdependence), or will not help them achieve personal goals (goal interdependence) [79‐

80]. 

 

Measurement of team process 

Measures of team process are underutilized in studies of CQI, yet they have the potential to illuminate the 

extent to which teams enact formal teamwork behaviors and the extent to which these behaviors account 

for variance in CQI outcomes. A team’s ability to capitalize on its collective knowledge and expertise rests 

on its ability to use effective collaborative and interpersonal processes. Measures of team process are a 

measure of the fidelity with which the ‘teamwork’ component of CQI is implemented. They provide 

important explanatory data about why CQI interventions may work in some contexts and not others. They 

can also provide data for developing targeted interventions to enhance a team’s ability for CQI teamwork. 

Although there are a number of instruments that are potentially useful, there is an absence of evidence 

about the extent to which these self‐report instruments measure actual behavior. Criterion measures for 

behavior involve observing teams and rating their behavior on a validated scale (e.g., van Ginkel’s scale for 

rating elaboration during team discussion [132]). Behavioral observation scales were excluded from the 

review because they require substantial resources (trained observers, some requiring analysis of 
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qualitative data). An important area of inquiry would be to establish the construct validity of self‐report 

measures in studies using observation scales as a criterion measure. 

 

Measurement of proximal team outcomes (emergent states, perceived team effectiveness) 

The measurement of team climate for innovation – an emergent state – is widespread in healthcare, 

largely due to the popularity of Anderson and West’s Team Climate for Innovation (TCI) inventory [105]. It 

has a strong theoretical basis and the body of evidence supporting the measurement properties of this 

instrument is unrivalled. It is relevant to CQI, yet we found no examples of its use in this context. The 

dimensions it measures are used to predict a team’s ability to innovate. There are many other emergent 

states of relevance to QI teams, and we encourage researchers to consider the multitude of short scales 

available for measuring other factors that shape the interpersonal context in which QI teams work. 

Instruments that measure context for team learning are a good example (e.g., Edmondson 1999b [83], 

Van den Bossche 2006a [79]).  

 

Measures of perceived team effectiveness (especially those measuring perceived task outcomes relating 

to process of care and patient outcomes), have a somewhat limited scope for application in healthcare 

where objective measures of outcomes are desirable. However, measures of satisfaction with team 

process, team viability, and improved team functioning are important. These outcomes may have 

implications for the delivery of care in primary care settings where the same people work together on QI 

and care teams. A recent study in primary care suggested that positive experiences of QI teamwork 

contributed to building teamwork capacity for delivering clinical care [133]. Team building is an important 

outcome of CQI that may enhance the effectiveness of care teams. 

 

Key considerations for researchers 

Researchers using this review to select instruments for use in CQI projects or evaluations will need to 

weigh up the strengths of different instruments, taking into consideration suitability for the hypotheses 

they intend to test, acceptable respondent burden, and the availability of evidence supporting 

measurement properties in settings and conditions pertinent to their study. There is no single instrument 

suited to all purposes. Given the limited evidence of measurement properties for many instruments, the 

relevance of instrument content and length are key decision points. Surveys of health professionals 

typically have low response rates [134], which may introduce bias. Shorter instruments have been shown 

to achieve higher response rates [135]; however, as yet there is insufficient evidence to determine 

optimal questionnaire length to maximize response rate [134]. 
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The review findings highlight two other areas that need careful consideration: ensuring conceptual clarity 

when selecting, interpreting and developing instruments, and increasing consistency in how team‐level 

factors are conceptualized in QI studies.  

 

Ensuring conceptual clarity in measurement 

Marks and colleagues describe the common practice of ‘intermingling’ items measuring emergent states 

with those measuring team processes. In their view, this leads to ‘serious construct contamination’ [45]. 

Construct contamination can occur when items measuring different constructs are included in a single 

scale and was apparent in some instruments we reviewed (e.g. combining an item measuring process ‘the 

team gathers data from patients’ with an item measuring knowledge ‘the team is familiar with 

measurement’), Construct contamination makes instruments difficult to interpret, and may prevent 

synthesis of resulting evidence because it is unclear what construct is being measured. Our categorization 

reflects the content of the items in each instrument (Tables 3 to 5, Additional File 4), not how items are 

combined to form a scale (the latter is considered under coverage of the framework). Statistical tests of an 

instrument’s structure provide empirical evidence about whether items are related. However, a scale can 

be formed using factor analysis that does not measure a distinct or meaningful construct. Ideally, the 

scale’s content validity will be supported by a clear construct definition, a priori hypotheses about the 

relationship between items, and independent assessment of content. In the absence of such information, 

checking that items in a scale (or subscale) appear to measure a specific construct can guide selection and 

interpretation of instruments. 

 

Increasing consistency in how team-level factors are conceptualized 

While researchers have raised concerns about variability in how factors thought to influence CQI 

outcomes have been defined and measured [14], our findings suggest that many team level factors are 

clearly and consistently defined in the teamwork literature arising from psychology. Moreover, many team 

concepts are underpinned by a body of empirical research and theory (e.g., [44, 46]). Adoption of these 

concepts in studies of CQI could accelerate our ability to develop an evidence base that is cumulative, 

enabling findings to be compared and synthesized across studies. 

 

Strengths and limitations 

Although other reviews of teamwork instruments exist [48‐49], to our knowledge, this is the first review 

to systematically collate and categorize instruments available for measuring team level factors in an 

evaluation of CQI. Our broad, systematic search of the health and psychology literature enabled us to 

identify a diversity of potentially relevant instruments. Categorizing the content of included instruments 

using the developed taxonomy enabled direct comparison of instruments. The taxonomy provides a 
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common language for describing instruments and the factors they measure, addressing some of the 

complexities researchers face when selecting instruments. By basing the taxonomy on a theoretically‐

based framework for evaluating CQI, we provide guidance on how the identified instruments could be 

included in an evaluation.  

 

We used a broad search, but may have missed some instruments. We excluded instruments published in 

books, the grey literature (e.g., theses), and proprietary sources, and those for which items were not 

reported in full in published sources. Our rationale for these exclusions was that neither the instruments 

nor information about their measurement properties is readily accessible to researchers. We excluded 

papers published in languages other than English. One author extracted data from the majority of studies. 

This approach was based on checks on a subset of studies that confirmed that there were no important 

discrepancies between two data extractors. One author developed the taxonomy and categorized the 

content of instruments (SB) with independent categorization from a second author (MB) for a subset of 

instruments, including those involving more complex decisions. Given the judgment required to make 

these decisions, alternative categorizations are possible. This is the first application of our taxonomy, and 

refinement is likely, especially as new research emerges on the factors that influence QI and change in 

primary care. 

 

Conclusions 

Cross‐functional teams are a core element of CQI, yet there is a paucity of evidence about how team‐level 

factors influence the outcomes of CQI. In this review, we aimed to provide guidance to address some of 

the challenges researchers face in incorporating these factors in evaluations, particularly around the 

choice of measurement instruments for use in primary care. The conceptualization and measurement of 

factors that influence CQI is inherently complex, and primary care settings have unique features that 

heighten the importance of some factors. Yet there is a need to address these complexities so that we can 

understand how teamwork influences CQI success and develop and test strategies to optimize team 

function. Although individual studies can make an important contribution, synthesis of multiple studies in 

different contexts is needed to identify the factors that contribute to successful CQI. To ensure that 

individual studies contribute to cumulative knowledge, consistency in the definition and measurement of 

factors is required. Such consistency enables comparison and synthesis of findings across studies, and 

underpins our ability to provide guidance for policy and practice on the implementation and outcomes of 

CQI. 
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Chapter 7 

Summary and conclusions 

 

“The spirit of inquiry and innovation that scientists apply to the creation of new technologies 

could  yield  ingenious  solutions  to  the  problems  of  health  care  delivery  if  similar  levels  of 

intellectual energy and financial resources were brought to bear.” 

Woolf 2005 [149] 

Introduction 

Delivering high quality health care requires an ongoing effort at all levels of the health system to adopt 

new knowledge in routine practice, to identify and resolve persistent quality problems, and to meet the 

evolving needs of populations. Continuous quality improvement (CQI) is among the most promising 

approaches for tackling these challenges at a local level [35]. Yet research lags behind the application of 

CQI, limiting our ability to provide evidence‐based guidance for policy and practice. Gaps in existing 

evidence mean we are unable to predict the circumstances in which CQI is likely to be effective or identify 

the factors most important for achieving optimal implementation and outcomes [11‐12, 15]. In the face of 

such evidence gaps, routine use of CQI risks diverting resources from patient care without delivering 

improved outcomes [108].  

 

Harnessing the potential of CQI requires that we address what Grol, Berwick, and Wensing describe as 

“the poverty of research in the field” of quality and safety [37]. Well‐designed evaluations of CQI are 

essential, but to be of use to decision makers, these evaluations must capture the complex interplay 

between the process of CQI, context, and a broad range of outcomes [87, 101, 140, 150]. Synthesis of 

studies in a range of settings and conditions can help pinpoint the factors that act as important 

determinants of outcomes, providing direction for decision makers on where to focus support for CQI 

projects and the circumstances in which CQI will be worthwhile [78]. These syntheses rely on consistency 

in the factors measured, clear definition of factors, and the use of robust measurement methods to 

ensure the validity of findings [7, 78]. However, recent systematic reviews examining the association 

between contextual factors and QI success report little consistency in the factors measured across studies, 

wide variation in how individual factors are conceived, and substantial challenges in identifying well‐

validated instruments for measuring factors [11‐12].  
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Methodological research can play an important role in enabling evaluators to address these limitations, 

bolstering the potential for research to contribute to a more informative and cumulative evidence base. 

The papers presented in this thesis include methodological research that aims to help researchers identify 

and measure factors salient to evaluating CQI. Through systematic reviews of CQI theory and 

measurement instruments, we present a framework and suite of instruments intended to lessen practical 

and conceptual barriers researchers face when designing evaluations of CQI (Chapters 4, 5, and 6). This 

methodological research was stimulated by the challenges we faced in designing and conducting a 

systematic review of the effects of CQI. This review forms the first part of this thesis (Chapters 2 and 3). 

The review aims to identify what is known from randomised trials about the effects and factors that 

modify the effects of CQI in primary care. The research in this thesis focuses on primary care; a setting in 

which organisational change and systems improvement methods (such as CQI) have been under‐

researched [11, 16] despite the potential of the methods to build local capacity for ongoing learning and 

improvement [35]. 

 

In the sections that follow, I summarise the background to and findings arising from each of the main 

pieces of research in this thesis. I then discuss some overarching issues and recommendations for future 

research.  

 

Effectiveness of CQI in primary care: summary and findings from Chapters 2 and 3:  

Given the resources required to use CQI methods, there is a need to understand the effects of CQI and 

factors that influence these effects. Systematic reviews provide the most reliable form of evidence for 

addressing such questions. Previous reviews have examined the effects of quality improvement 

collaboratives [15] and quality improvement curricula with CQI as a component [148]. Evaluations of CQI 

have also been included in reviews examining the effects of different QI interventions on mental health 

care [145], diabetes care [146], nursing home care [147], and hospital quality [108]. Shortell et al’s 1998 

review of the effects of CQI in any healthcare setting remains the most comprehensive review [60]. In all 

but one review [146], the authors’ synthesis entailed presenting results of individual studies [60, 145, 

147], or vote counting (i.e. counting the number of statistically significant results without considering 

effect size or precision) [15, 148]. In these reviews, CQI appeared to improve some outcomes, but 

individual studies typically measured multiple outcomes across which effects were inconsistent. Further, 

the changes targeted by CQI varied across studies so there was little replication of the outcomes 

measured. Without meta‐analysis and methods to make sense of the multiplicity of outcomes, it is 

difficult to interpret such heterogeneous findings. Reflecting this, most reviews concluded that there were 

some “positive but limited” findings [15], but overall the effects of CQI and factors influencing these 

effects were uncertain.  
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We conducted a systematic review of randomised trials evaluating the effects of CQI on professional 

practice and patient outcomes in primary care settings. Our review differs in both scope and methods 

from existing reviews. It encompasses any form of CQI, including the use of CQI either as a stand alone 

intervention or as part of a quality improvement collaborative. To tackle the multiplicity of outcomes 

encountered in evaluations of CQI, we categorised outcomes (e.g., professional performance, patient) 

then used decision rules to select one outcome in each outcome category per study (either the primary 

outcome or the outcome with the median effect estimate). The selected outcomes ‘characterise’ findings 

from each study and, importantly, information about the magnitude and precision of effects is retained. 

Overall, this approach aids interpretability (especially when findings are inconsistent across outcomes) 

and lessens the potential to privilege some findings over others (e.g., focusing on statistically significant 

rather than non‐significant effects, the latter of which might have greater clinical importance). Finally, we 

performed meta‐analyses to synthesise findings across studies. Authors of earlier reviews of CQI have 

chosen not to meta‐analyse, yet this inevitably leads readers to use ad hoc approaches to make sense of 

the results, risking erroneous interpretation of intervention effects.  

 

Key findings and recommendations arising from the systematic review of the effects of 

CQI in primary care: 

 Evidence from randomised trials is yet to provide compelling support for the routine use of CQI in 

primary care. We did not observe important differences in provider performance or patient 

outcomes between those receiving CQI compared to usual care. While large variability in the effect 

estimate indicated that CQI could either substantially increase, or substantially decrease provider 

adherence, the range of effects did not encompass important differences once a single outlying trial 

was removed. The absence of important differences needs to be viewed in light of the relatively small 

number of trials (N=8), the complex causal pathway through which CQI is expected to effect change, 

the corresponding lag‐time for effects to be measurable, and the complexity of changes targeted by 

CQI.  

 Only one of eight trials measured changes to systems or processes as an outcome [151], showing a 

substantial increase in the number of preventive care services in place (SMD = 1.08, 95%CI (0.44, 

1.71)). Organizational changes to systems or processes are critical intermediate outcomes of CQI, 

without which CQI is unlikely to achieve substantial or sustained improvement. Measuring 

intermediate outcomes enables assessment of whether CQI works as expected and provides evidence 

of the potential of CQI to improve more distal outcomes.   
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 None of the included trials measured other outcomes, such as team functioning and change 

capability, that reflect broader organizational benefits that may arise from using CQI. Data on the 

resources required to undertake CQI are also required to understand cost‐effectiveness.  

 Only two trials reported comprehensive process evaluations [152‐153]; contributing primarily 

qualitative assessments of factors that may influence the intervention effects. Our ability to explain 

differences in the effects of CQI across trials relies on data about context and the fidelity with which 

CQI methods are used. Ultimately, these data are needed to identify the most important 

determinants of CQI outcomes and predict the circumstances in which CQI will be effective. 

 Only one trial compared the effects of CQI to another active intervention (standard‐ versus high‐

intensity quality improvement collaborative) [154]. Head‐to‐head trials comparing CQI to active 

interventions are required. Potential comparators include alternative CQI approaches (e.g. routine 

CQI versus collaboratives), facilitated models of change [155‐156], and interventions tailored to 

address barriers to change [157]. 

 

Development of the InQuIRe framework and review of measurement instruments: summayr 

and findings from Chapters 4, 5 and 6 

The findings from our systematic review of the effects of CQI mirror findings from reviews of many other 

quality improvement interventions. While we may be more certain about the effects of some 

interventions, we lack research to explain how quality improvement interventions work and predict the 

circumstance in which they will be effective (e.g. [158]). Recommendations for strengthening the 

contribution of research in this field of implementation science include: (1) using theory and frameworks 

as the basis for developing research that enables us to predict how an intervention will work in a range of 

settings and conditions, (2) clearly specifying core intervention components, how they are expected to 

work, and measuring the fidelity with which they are applied, and (3) developing a deeper understanding 

of how context shapes the effects of QI interventions and, in turn, how QI interventions shape the context 

in which they occur [7, 78, 117, 150, 159‐160]. 

 

The research presented in Chapters 4 to 6 aims to address some of the cross‐cutting methodological 

issues CQI researchers face when attempting to adopt these recommendations [7]. Chapter 4 presents a 

conceptual framework for informing the design of CQI evaluations. The Informing Quality Improvement 

Research (InQuIRe) framework was developed through systematic review and synthesis of theories, 

frameworks and research relevant to understanding prevailing concepts of CQI and factors influencing 

CQI’s effect in primary care. Developed in three phases, InQuIRe was refined through analysis of the 

instruments included in the systematic reviews presented in Chapters 5 and 6. The primary purpose of 
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these measurement reviews was to help researchers identify and select well validated instruments for 

measuring constructs in the InQuIRe framework.  

 

Drawing on the recommendations outlined for the field of implementation science, the InQuIRe 

framework is intended to capture (1) the core components of CQI and the mechanism by which these 

components are expected to work, (2) factors thought to influence the process and outcomes of CQI 

(fidelity with which the methods are applied, the implementation process, contextual factors), and (3) 

proximal and distal outcomes of CQI. The framework provides a taxonomy of factors, definition of these 

factors, and an overarching description of how the factors are expected to relate to each other. The 

taxonomy helps organise the vast number of contextual factors reported in the QI literature, making the 

relationship between factors more obvious. The definitions provide greater clarity about the meaning of 

constructs (factors) and enable measurement of constructs. The definitions can be used to check that an 

instrument appears to be an appropriate measure of a construct. Where suitable instruments don’t exist, 

the definitions and source references provide information to aid development of new measures. Finally, 

the visual depiction and description of InQuIRe provides an aid to identifying salient factors to measure 

(CQI components, context, proximal and distal outcomes), formulating hypotheses about how these 

factors will mediate or moderate the effects of CQI, and interpreting findings. In this respect, InQuIRe has 

utility for both empirical studies and evidence synthesis.  

 

Key findings and recommendations arising from development of the InQuIRe framework 

and the review of measurement instruments 

 The advocacy that heralded the introduction of CQI methods to healthcare [71] has shaped prevailing 

concepts of CQI and influenced published views about the factors that influence CQI process and 

outcomes. The type of formal theory development and testing that is the foundation of social 

sciences is largely absent from the CQI literature, as are many of the hallmarks of theory‐based 

research. These hallmarks include explicit description of the theory underpinning studies, a common 

language for concepts that is reflected in consistent terms and definitions, and purposeful attempts 

to build on existing theory. This finding is consistent with reports on the use of theory in the QI 

literature more generally [30, 119]. 

 We used multiple sources to piece together prevailing concepts of CQI and theories (explicit or 

implicit) about how CQI is expected to bring about change. It proved difficult to link these concepts 

and theories of CQI to generalisable theories of organizational change and behaviour because formal 

theory was rarely mentioned in the CQI literature. There is a need for further analysis of 

organizational psychology and sociology literature to provide stronger links between CQI and relevant 
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theory. This would enable researchers to build on the extensive related research in these disciplines 

[104, 161‐162]. 

 Teamwork theory is an exception to this finding. The substantial body of theoretical and empirical 

research on teamwork is underutilized in CQI research but clearly relevant. These theoretical links are 

captured in InQuIRe. Our findings indicate that many team level factors are clearly defined in the 

psychology literature, and there are well‐developed frameworks for understanding the relationship 

between factors. Building on this knowledge should be a priority in CQI research examining team‐

level factors. 

 Our understanding of context in healthcare is developing rapidly, with important recent conceptual 

contributions that informed the content of InQuIRe (e.g., [163‐164]). However, this type of research 

is new. It will take time to make sense of the multitude of factors in the literature, achieve greater 

consensus around definition and labelling, and accumulate empirical research to understand the 

importance of different factors. Frameworks and taxonomies such as InQuIRe contribute by helping 

to distil, organize, and define contextual factors from defined bodies of literature.  

 We identified many instruments potentially relevant to evaluating CQI in primary care. There are 

some promising measures of context and good coverage of many team‐level factors. Many of the 

instruments measuring team factors include scales that can be used as stand‐alone measures. This 

makes it possible to combine different scales, enabling flexible and efficient hypothesis testing 

without increasing respondent burden.  

 There are important gaps in our ability to measure the fidelity with which CQI methods are used. We 

found very few self‐report instruments for measuring use of CQI methods, none of which were 

systematically developed or tested. To assess fidelity, we need better measures of the processes 

teams follow during CQI. We also need measures of non‐content related dimensions of fidelity (e.g. 

intensity, depth, breadth); these dimensions are yet to be agreed and defined. 

 Overall, the evidence supporting the measurement properties of the instruments reviewed is limited, 

particularly in primary care. Our understanding of the measurement properties of these instruments 

will be strengthened by use in QI studies (e.g., hypothesis testing provides evidence about construct 

validity). Testing of some measurement properties will require studies designed expressly for this 

purpose.  

 There is a need for a more coordinated approach to developing high quality instruments for 

measuring context and other factors. Using and optimizing existing instruments consolidates research 

effort. It enables accumulation of evidence about the instrument itself and the intervention being 

evaluated. An open‐access repository of instruments is one way to support more consolidated effort, 

but developing item banks for measuring key constructs may offer greater efficiencies and produce 

better quality measures [165]. In this approach, items would be drawn from existing instruments, 

categorized according to the construct they measure, and a coordinated effort made to assess 
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measurement properties. The PROMIS initiative is an exemplar of this approach applied to the 

measurement of patient reported outcomes [166].  

 

Overarching issues and future research 

Underlying the work presented in this thesis are assumptions about the design of empirical evaluations of 

CQI and evidence syntheses. I discuss issues related to each of these, and then conclude by considering 

future research required to refine and validate the InQuIRe framework.  

 

Study design issues 

A particular approach to the design of empirical evaluations of CQI is implied by the work in this thesis. 

The approach reflects that advocated in guidance for the evaluation of complex interventions, in which 

researchers are encouraged to incorporate formative (or process) evaluations alongside pragmatic 

randomised trials when feasible to do so [7, 96, 132]. Pragmatic trials seek to answer the question “does 

the intervention work when used in normal practice?” [167]. They provide the most valid method for 

quantifying the effects of CQI and enable cost‐effectiveness analyses. Formative evaluations provide 

essential explanatory data about which intervention components are used, how the components are 

used, and the context in which they are used. Formative evaluations can help explain effects observed in a 

trial. When quantitative data are collected to measure contextual factors, the mediating and moderating 

effects of these factors can be examined. For example, in a randomised trial of CQI, team function and CQI 

capability might be measured as potential mediators of the effects of CQI on structural changes to the 

process of care. The moderating effects of resources might also be measured. For example, we may 

hypothesise that well resourced primary care practices are more able to make structural changes than 

those that are less well funded, and so CQI may be more effective in well resourced settings. Qualitative 

data on various factors in the InQuIRe framework might also be collected to gain a richer understanding of 

the importance of different factors, and the feasibility and acceptability of CQI interventions. 

 

This approach to evaluation of QI interventions is not universally accepted. Indeed, there is heated debate 

about whether experimental designs are appropriate for evaluating QI interventions [83, 88, 144]. 

Longitudinal case study designs used in social science research are suggested as an approach that allows 

“deeper appreciation of context and process than do experimental design approaches” [168] p313. The 

debate over design reflects different paradigms and is unlikely to be easily resolved (if at all). However, 

when pragmatic randomised trials are feasible, arguments for using non‐randomised designs to measure 

the effects of CQI are tenuous because non‐randomised designs cannot exclude alternative explanations 

for observed effects (e.g., secular changes, confounding factors) [137‐139]. 
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Evidence synthesis – application and methodological considerations 

Over the last twenty years there has been considerable work done to develop evidence synthesis methods 

in healthcare. The most visible of these efforts involve methods for synthesizing experimental studies of 

the effects of healthcare interventions [169]. More recent developments aim to enable synthesis of 

diverse forms of evidence needed to address policy makers’ questions about the implementation and 

adoption of health service delivery interventions [3‐4]. Meta‐narrative synthesis and realist reviews are 

key contributions in this area [5, 170]. An often‐overlooked audience for evidence synthesis is the 

research community itself. Researchers rely on having comprehensive, up‐to‐date knowledge of research 

methods. Researchers also share an obligation to develop “a clear picture of where things stand” before 

proceeding with new empirical research [1]. Exponential growth in new research and the specialist nature 

of methodological research make these tasks difficult.  

 

The methodological papers presented in this thesis are examples of research syntheses intended to 

enable well‐informed decisions about research design. There are relatively few examples of these types of 

syntheses, and limited guidance for conducting these types of systematic reviews. Reviews of theory takes 

many different forms (e.g., [164, 171]), and it is likely that methods for these reviews will vary according 

to the specific aims of each synthesis. Various analytic techniques are emerging that could be applied in 

these reviews (e.g., critical interpretive synthesis [172], and framework synthesis [173‐174]). Reviews of 

measurement instruments are usually more uniform in purpose, typically aiming to identify and synthesise 

evidence about the content and measurement properties of available instruments. Methods are emerging 

that can be applied in these reviews (e.g., methods for searching [175] and appraisal of study design 

[176]); however, the methods focus on measures of patient outcomes and considerable judgment is 

required to apply them in other areas. We did not identify any overall guidance for the review of 

measurement instruments. The lack of guidance is reflected in highly varied approaches to the review of 

instruments, some better than others. Measurement reviews rarely include an appraisal of the methods 

used to evaluate an instrument (i.e., to assess the risk of biased results arising from the study design) 

[177], and ad hoc methods for synthesising findings are common. The latter includes failing to take 

account of the body of evidence supporting an instrument by reviewing evidence from only the original 

report, without considering subsequent studies. There are many complexities to the review of 

instruments, so guidance is needed to enable fair assessment of available evidence. 
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Future research 

Each of the papers comprising this thesis includes recommendations for research. In the preceding 

sections, I summarized gaps in knowledge identified from our systematic reviews, flagging areas for future 

research. I conclude this thesis by providing the following recommendations for research to refine and 

validate the InQuIRe framework. 

 

 InQuIRe is the first attempt of which we are aware to develop a comprehensive literature‐based 

framework aiming to synthesize theories about the factors thought to influence CQI. We focused on 

synthesizing sources expected to reflect prevailing concepts of CQI. Other sources that might provide 

important new insights for refining the framework include the emerging body of qualitative research 

on quality improvement in primary care.  

 Kitson et al identify key questions that need to be answered to test whether a conceptual framework 

is coherent, useful and aids understanding across disciplines [156]. These questions include (but are 

not limited to) assessment of whether the framework: provides a coherent language, helps organize 

empirical research, stimulates new theoretical developments, and encourages integration across 

disciplines. Future research should aim to assess how well InQuIRe serves these functions when 

applied in different studies.  

 As research on CQI and related QI interventions accrues, there will be opportunities to review 

evidence underpinning InQuIRe. This could take the form of syntheses that provide in‐depth review 

of all types of research related to specific parts of the framework, such as those relating to teamwork. 

Alternatively, it might involve synthesizing specific types of evidence relevant to the framework as a 

whole (e.g., observational studies). These syntheses will enable refinement of the framework and, 

ideally, provide evidence to guide CQI policy and practice.  
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Database: Ovid MEDLINE(R) Daily Update, Ovid MEDLINE(R)
Search Strategy:
‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐
1     Total Quality Management/ [ML] (10802)
2     (TQM or CQI).ti. (495)
3     (quality adj improv$).ab. (8301)
4     (quality adj2 improv$).ti. (6607)
5     total quality.ti,ab. (1207)
6     continuous quality.ti,ab. (1852)
7     continuous improvement.ti,ab. (908)
8     quality management.ti,ab. (3311)
9     Management Quality Circles/ [ML] (1162)
10     (quality adj2 (COLLABORATIVE? or circle? or team? or group?)).ti,ab. (1637)
11     ((system or systems) adj2 (improve? or improving or improvement?)).ti. (873)
12     ((system or systems) adj2 (improve? or improving or improvement?)).ab. (4812)
13     ((system or systems) adj2 (REENGINEER$ or RE‐ENGINEER$ or redesign$ or RE‐DESIGN? or REINVENT$ or 
REINVENT$)).ti,ab. (257)
14     (IMPROV$ adj2 (PROCESS or PROCESSES)).ti. (519)
15     (IMPROV$ adj2 (PROCESS or PROCESSES)).ab. (3412)
16     ((PROCESS or PROCESSES) adj2 (REENGINEER$ or RE‐ENGINEER$ or redesign$ or RE‐DESIGN$ or 
REINVENT$ or RE‐INVENT$)).ti,ab. (384)
17     ("model for improv$" or "model to improve").ti,ab. (1376)
18     ((QA or "quality assurance") adj2 (cycle? or microsystem? or rapid‐cycle? or team?)).tw. (55)
19     Quality Assurance, Health Care/ and (team? or teambased or collaborat$ or interdisciplin$ or 
multidisciplin$ or multi‐disciplin$).ti,ab. (2837)
20     (PDSA or PDCA or TQIS or "plan do study" or "plan do check").ti,ab. (292)
21     ((shewhart or shewart or deming) adj3 (cycle or method$)).ti,ab. (63)
22     rapid cycle.ti,ab. (212)
23     (breakthrough adj3 (series or project or collaborative?)).ti,ab. (89)
24     (lean adj (approach or enterpri?e or management or method? or methodology or philosophy or practice 
or principles or program$ or thinking)).ti,ab. (84)
25     six sigma.ti,ab. (194)
26     ("concept map$" or "process map$" or "value stream map$" or "fault tree analysis" or "failure mode and 
effects analysis").ti,ab. (447)
27     ((BUSINESS or E‐BUSINESS or CORPORAT$) adj2 (APPROACH$ or METHOD$ or THEOR$)).ti,ab. (241)
28     or/1‐27 [CQI] (38955)
29     animal/ (4511411)
30     human/ (11059980)
31     29 not (29 and 30) [Animals] (3360453)
32     28 not 31 [CQI not Animal Studies‐‐combine with Filters] (37710)
33     Randomized controlled trial/ or Clinical trial/ or Controlled clinical trial/ or Multicenter study/ or 
single‐blind method/ or double‐blind method/ or Chi‐Square Distribution/ or Control groups/ [ML] (637562)
34     (Randomized controlled trial or Controlled Clinical Trial or Multicenter Study).pt. [ML] (432035)
35     randomized controlled trial/ or controlled clinical trial/ or clinical trial/ or controlled study/ or multicenter 
study/ or major clinical study/ or single blind procedure/ or double blind procedure/ [EM] (591934)
36     random$.ti,ab. (493064)
37     (trial or controlled).ti. (131903)
38     (control$ adj2 (clinical or group$ or trial$ or study or studies or design$ or method$)).ti,ab. (412776)
39     ((multicent$ or multi‐cent$ or multisite? or multi‐site?) adj (study or studies or trial$)).ti,ab. (27565)
40     chi‐square?.ti,ab. (19236)
41     ((single or double or triple or treble) adj blind$).ti,ab. (100978)
42     or/33‐34,36‐41 [RCT ML] (1214451)
43     or/35‐41 [RCT EM] (1181239)
44     Intervention Studies/ or Pilot Projects/ [ML] (63316)
45     (Evaluation Studies or Comparative Study).pt. [ML] (1556158)
46     comparative study/ or experimental design/ or intervention study/ or pilot study/ or quasi experimental 
study/ [EM] (1569907)
47     ((pre adj10 post) or pretest$ or posttest$).ti,ab. (43842)
48     (study or report or experience or implement$).ti. (1114407)

211



49     ((before adj2 after) or (before adj7 during)).ti,ab. (189686)
50     ("quasi‐experiment$" or quasiexperiment$ or "quasi random$" or quasirandom$ or "quasi control$" or 
quasicontrol$ or ((quasi$ or experimental) adj3 (method$ or study or trial or design$))).ti,ab. (75632)
51     ("time series" adj2 interrupt$).ti,ab. (477)
52     (time point? or (period? adj4 (interrupted or multiple or time or various or varying or week? or month? or 
year?))).ti,ab. (333059)
53     pilot.ti. (25758)
54     (research support nih extramural or research support nih intramural or research support non us govt or 
research support us govt non phs or research support us govt phs).pt. (5301617)
55     intervention?.ti. (47051)
56     or/44‐45,47‐55 [EPOC Study Filter ML] (7270765)
57     or/46‐55 [EPOC Study FIlter EM] (7267516)
58     (intervention? or multiintervention? or multi‐intervention? or postintervention? or post‐intervention? or 
preintervention? or pre‐intervention?).ti,ab. (337657)
59     (change or changing or evaluation or improvement or improving).ti. (379548)
60     ((chang$ or improv$ or quality or evaluat$) adj3 (care or healthcare or organi?ation$ or practitioner? or 
practice)).ab. (68755)
61     implement$.ti. (16805)
62     (multi‐facet$ or multifacet$).ti,ab. (6676)
63     ((guideline? or pathway? or protocol?) adj3 (adhere$ or concord$ or uptake or up‐take)).ti,ab. (3923)
64     ((physician? or provider? or practitioner?) adj2 behavio?r?).ti,ab. (1839)
65     (collaborat$ or teambased or team‐based or interdisciplinar$ or inter‐disciplinar$ or cross‐disciplin$).ti,ab.
or team?.ti. (79565)
66     effectiveness.ti. or (effective adj2 practice).ti,ab. (44818)
67     Guideline adherence.hw. (12397)
68     (financial or payment?).ti. (10739)
69     evidence‐based.ti,hw. (40164)
70     or/58‐69 [Intervention Terms] (927169)
71     (quality not "quality of life").jw. (14617)
72     32 and 56 and 70 (8432)
73     32 and 42 [CQI RCT ML] (4110)
74     32 and 56 and (or/70‐71) (8649)
75     74 not 73 [non RCT ML] (6792)
76     primary health care/ or "continuity of patient care"/ or patient‐centered care/ (55888)
77     Physicians, Family/ (13297)
78     (primary adj2 (care or healthcare)).ti,ab. (60237)
79     ((family or general) adj2 (doctor? or physician? or practitioner?)).ti,ab. (44792)
80     or/76‐79 [PRimary Care] (131268)
81     73 and 80 [CQI Primary Care RCT] (582)
82     75 and 80 [CQI Primary Care non‐RCT] (979)
83     (((family or general) adj2 practice?).ti,ab. or 80) and 73 [pc rct] (609)
84     (((family or general) adj2 practice?).ti,ab. or 80) and 75 [pc nonrct] (1031)
85     from 83 keep 1‐609 (609)

***************************
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Protocol_sxn Field_
no

Field_header Description_of_required_data Data_categories

na 0.00 na - overall note about 
screening process

Screening is to be completed in two stages. Stage 1 screening: title and abstract 
screening using an abbreviated set of criteria to exclude studies that are clearly not 
in healthcare, not CQI, or not an included study design. 
[screening_form_CQI_EPOC_20100407.xls] Stage 2 screening: screening of full 
text papers, completed to confirm inclusion prior to data extraction. Use full set of 
inclusion criteria. [data_extraction_form_CQI_EPOC_20100407.xls]

na

na 0.00 na - Overall note about free 
text data extraction

Free text data may include: 1) verbatim extracts (quotes) from the paper or other 
sources, 2) precis of the original text, if the original is too long to extract verbatim or 
if extracts loose meaning when quoted out of context, 3) brief comments intended 
to summarise the basis for decisions, or provide clarification. Page numbers should 
be recorded for all extracts and comments.

Preface verbatim extracts of text as follows:
Quote: "quoted text" [p X]
Quote (source): "quoted text"  [p X] 
Include source, if information is obtained from a source that is not the referenced 
source against which the data is being extracted (eg. email correspondence with 
author: Quote (email from Smith, 01 April 2009): "coin toss used to generate 
allocation sequence") 

Preface comments as follows:
Comment: text [p X]

na

na na - Overall note about using 
pre-specified data categories

Drop down lists of pre-specified data categories or 'values' are used wherever 
possible to support more efficient data collection, and to standardise responses for 
more efficient analysis and consistent reporting. 

Some categories require additional information to be specified eg. "other profession
- [specify]". This data should be entered inside the square brackets.  For example: 
other profession - [occupational therapist].  Retaining the square brackets enables 
us to remove free text data for analysis. 

In some case more than one response needs to be recorded, for example when 
more than one training method or QI tool is used. Extra rows (columns in data 
extraction form) have been included for additional responses (indicated by a '+' at 
left hand side of screen).  Expand group to show extra rows and insert additional 
columns in data extraction form if required

na

na 0.00 na - Note about source of 
guidance for assessing risk of 
bias (ROB)

Field headers and description of data required in fields 9.00-9.17 are quoted 
verbatim from Higgins J, Altman D. Chapter 8: Assessing risk of bias in included 
studies. In: Higgins J, Green S, editors(s)). Cochrane Handbook for Systematic 
Reviews of Interventions. Chichester (UK): John Wiley & Sons, 2008.
Field headers and description of data required in fields 9.18-9.31 were quoted 
verbatim or, if necessary, adapted from Cochrane Effective Practice and 
Organisation of Care (EPOC) Group. Draft EPOC 'Risk of Bias' guideline, 13 
February 2009. http://www.epoc.cochrane.org/en/handsearchers.html (accessed 01
April 2010).
Field 9.14 is an additional criterion written for this review. 

na

Study ID 1.00 Full study citation Import citation from en library specified data
Study ID 1.01 Endnote record no. Import record no. from en library specified data
Study ID 1.02 First author family name and 

year
Extract from 1.00. Used as unique study ID for Cochrane review. specified data

Study ID 1.02b Index paper for study [First 
author, year. If multiple reports]

To allow entries to be filtered by study.  Where study is index copy for 1.02 specified data

Study ID 1.03 Number of reports for this 
study
[SB to complete this field]

Number of additional published or unpublished reports for this study. Update as 
new reports identified.

specified data

Study ID 1.04 Endnote record no. for each 
report of this study
[SB to complete this field]

Insert from en library, unique En ID for each additional report for this study. 
Required if multiple published or unpublished reports from one study. ID enables 
cross referencing. 

specified data

Study ID 1.05 First author and year of each 
report of this study
[SB to complete this field]

Insert first author family name and year for each additional report for this study. 
Required if multiple published or unpublished reports from one study. ID enables 
cross referencing. 

specified data

Study ID 1.06 Notes re. other reports of this 
studies
[SB to complete this field]

Free text
eg. trial report - X year follow up; process evaluation reporting qualitative data on 
intervention implementation; descriptive overview of study.

free text

Study ID 1.07 Other data source/s
[SB to complete this field]

Free text: Egs. Personal communication (details), unpublished data (source, 
description - study protocol, data collection form, data file)
File path and file name for other sources.  

free text

Audit 1.10 Initials of data extractor Select from drop down list SB, MB, HB, SG, JM, PW
Audit 1.11 Date data extraction 

commenced
Insert date; format <yyyymmdd> specified data

Audit 1.12 Date data extraction completed Insert date; format <yyyymmdd> specified data
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Protocol_sxn Field_
no

Field_header Description_of_required_data Data_categories

Follow up 1.20 Did the authors state if there 
were other sources reporting 
information related to this 
study?
[select from list]

Yes: if the authors 1) state that the work had been presented elsewhere (eg. 
conference abstract); 2) refer to other reports for this study (published; 
submitted/accepted or in preparation/planned; unpublished), with or without 
providing a specific reference; 3) provide electronic links to supplementary material 
(such as unpublished protocols or data); 4) specify that additional material can be 
obtained from the authors (eg. protocol, outcome assessment instrument, data).  If 
yes, list sources in field 1.21.

No: no statement or reference to other published or unpublished sources 
presenting information or data related to this study.

Yes
No

Follow up 1.21 List of other sources and 
location as indicated by the 
authors.
[extract free text; page no.]

Free text free text

Follow up 1.30 Questions for co-reviewers
[SB to complete this field]

For each question: 1) data extraction field number;  2) initials of co-review the 
question was referred to; 3) free text explanation (if required).

free text

Follow up 1.31 Status of follow up with co-
reviewer
[SB to complete this field]

Free text free text

Follow up 1.40 Questions for study contact 
author
[SB to complete this field]

For each question: 1) data extraction field number;  2) free text explanation (if 
required).

free text

Follow up 1.41 Email address for contact 
author

Extract email address for contact author. Date confirmed (for older publications). specified data

Follow up 1.42 Status of follow up with contact 
author
[SB to complete this field]

Date actioned;
Person who actioned;
Response: date received OR pending.
Free text

free text

Screening - 
abstract form

ab 1 Full study citation Same fields as study ID fields in data extraction form. specified data

Screening - 
abstract form

ab 
1.01

Endnote record no. Same fields as study ID fields in data extraction form.  Linked to same entry in data 
extraction form.

specified data

Screening - 
abstract form

ab 
1.02

Initials of data extractor Select from drop down list SB, MB, HB, SG, JM, PW

Screening - 
abstract form

ab 0 Is the study CLEARLY 
irrelevant (ie a false hit)?
[select: No or Yes.  If YES, 
exclude from further screening]

No: abstract needs to be assessed against inclusion criteria.  Include here: 1) all QI 
interventions (to avoid omission of studies where there is insufficient information to 
'rule out' CQI); 2) process evaluations/qualitative studies conducted alongside a 
trial (score: study design = No,  Decision = Retrieve - secondary report); 3) before 
after designs without control (to avoid omission of studies where there is insufficient
information to 'rule out' time series data; 4) systematic reviews of unspecified QI 
interventions eg "any intervention to improve the management of the testing 
processes" 

Yes: study assessed as being CLEARLY irrelevant to this EPOC review.  Examples
of CLEARLY irrelevant: 
1) "red herrings" - eg. studies investigating concordance with recommended 
practice, or audits of the quality of care, without any intervention; studies reporting 
development or testing of quality measures or other instruments;  
2) clearly not CQI – eg. clinical interventions delivered to patients (QI interventions 
should be assessed against criteria); 
3) clearly not an included study design – eg. qualitative studies (unless part of a pro
4) systematic reviews of specified QI interventions eg. educational interventions, ele

No
Yes

Screening - 
abstract form

ab 
2.00

Was the intervention delivered 
in a healthcare setting?
[select: Yes or Unclear or No 
or NA.  If NO or NA, exclude 
from further screening]

Yes: Intervention was delivered in a healthcare setting. Setting or facility is 
responsible for some aspect of direct patient care or care delivery, including 
preventive care services and pathology laboratories responsible for processing 
diagnostic tests. 

Unclear: 1) Insufficient or no information to assess - retrieve full text. 2) reviewer 
uncertain - discussion required. Include here, interventions delivered in healthcare-
related settings which may not involve direct patient care (eg. administration). 

No: Not a healthcare setting responsible for some aspect of direct patient care or 
care delivery (egs. educational setting involving health professional students or 
trainees; research setting; blood collection facilities). Healthcare-related but not 
involving direct patient care. Exclude from further screening. 

NA: No intervention. For studies that do not involve development, or evaluation of 
an intervention. 

Yes - healthcare setting
Unclear - insufficient 
information
Unclear - reviewer uncertain
No - not healthcare setting
NA- no intervention
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Protocol_sxn Field_
no

Field_header Description_of_required_data Data_categories

Screening - 
abstract form

ab 
2.10

Does the intervention appear 
to be CQI?
[select: Yes or Unclear or No.  
If NO, exclude from further 
screening]

Yes: for studies that 
1) Explicitly report using CQI. or
2) Report an intervention that matches the following definition of CQI: healthcare 
teams (including professionals and others involved in the process of care) 
undertaking a structured, iterative process to review and improve one or more of 
the processes or systems they use to deliver clinical care. or 
3) Report an intervention using a term that suggests a CQI approach/intervention. 
These include: TQM, process or systems improvement, model for improvement, 
PDSA or equivalent (see guidance 4.16), QI collaborative or equivalent, audit cycle,
clinical governance, quality management (QM), lean, six-sigma, QI project/progam, 
quality circle. 
See full-text screening criteria 2.10-2.15 for additional guidance, noting that it is 
NOT necessary for the investigators to explicitly report all these intervention 
components in the abstract to score this criteria as 'Yes'.

Unclear:  1) Insufficient or no information to assess - retrieve full text. 2) reviewer 
uncertain - discussion required. Include here interventions described as QI or QA or
quality projects/programs without sufficient description 
of content to rule out the possibility that the intervention is CQI. 

No: the authors explicitly report the intervention contents and, based on this, 
the intervention is CLEARLY not CQI.  The authors report a CQI approach, 
but it was only applied by an individual to his/herself (ie as a tool for self-
reflection and self-improvement).

Yes - probably CQI
Unclear - insufficient 
information
Unclear - reviewer uncertain
No - not CQI

Screening - 
abstract form

ab 
2.20

Does the study design appear 
to be a RT, CT, CBA or ITS?
[select: Yes or Unclear or No.  
If NO, exclude from further 
screening]

Yes: the investigators explicitly report that the study design is a randomised trial 
(RT or RCT), cluster trial, controlled trial (CCT or equivalent), controlled-before-
after (CBA, controlled pre- and post-intervention study), interrupted time series or 
time series analysis. 

Unclear: 1) Insufficient or no information to assess - retrieve full text. 2) reviewer 
uncertain - discussion required. Include here study designs where there is 
insufficient description to rule out the possibility that the study uses one of the 
included designs. 

No: the study design is CLEARLY not one of the included designs. 1) the study 
does not involve an intervention (whether delivered as part of the study or in a 
'natural' experiment such as a demonstration project). Be careful not to exclude 
studies that appear to be observational, but measure outcomes pre-post a clearly 
defined time point at which CQI is introduced (ie potential ITS analyses). 2) the 
paper is a letter, editiorial, commentary or other publication not reporting or 
reviewing an empirical study.  3) the paper reports a review or systematic review of 

Yes - probably included 
design
Unclear - insufficient 
information
Unclear - reviewer uncertain
No - not an included study 
design
No - review of intervention 
studies

Screening - 
abstract form

ab 
2.70

Overall screening decision for 
study based on abstract review
[select: include, exclude, 
unclear]

Include: if criteria ab 2.00, ab 2.10, ab 2.20 all scored as 'Yes'
Exclude: if criterion ab 0 scored as 'Yes' (clearly irrelevant) OR if one or more of 
criteria ab 2.00, ab 2.10, ab 2.20  scored as 'No'
Unclear: if one or more criteria scored as 'unclear' and none of criterion ab 2.00, ab 
2.10, ab 2.20 were scored as 'no'
Retrieve - SR: if a systematic review that includes or potentially includes studies 
evaluating CQI interventions.
Retrieve - secondary report: trial protocols, reports of intervention development, 
process evaluations, intervention fidelity studies or other reports that either identify 
or provide additional information related to a  trial/intervention evaluation. 

Action: retrieve full text for all 'include' and confirm inclusion against full criteria. 
Retrieve full text for all 'unclear' that cannot be recoded after discussion. 

Include
Unclear
Exclude
Retrieve - SR
Retrieve - secondary report

Screening - 
abstract form

ab 
2.71

Notes re. screening based on 
abstract

Include here: 
1) any points for discussion (decisions coded as unclear)
2) points of clarification re. decisions
3) page references

free text
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Protocol_sxn Field_
no

Field_header Description_of_required_data Data_categories

Screening - 
inclusion criteria - 
intervention

2.00 Does the intervention appear 
to be CQI?
[select: Yes or Unclear or No.  
If NO, exclude from further 
screening]

Based on full text. Yes if the investigators are evaluting an intervention: 
1) explicitly described as 'CQI' or
2) that matches the following definition of CQI: healthcare teams (including 
professionals and others involved in the process of care) undertaking a structured, 
iterative process to plan and test changes (improvements) to one or more of the 
processes or systems they use to deliver clinical care. This includes explicit use of 
a CQI approach (as defined) to implement a CPG, a new model of care (eg CCM), 
or address a quality problem (eg. wait times, patient flow, LOS) etc.  or
3) that typically involves CQI methods: TQM, model for improvement, PDSA or 
equivalent (see guidance 4.16), QI collaborative or equivalent, audit cycle, clinical 
governance, quality management (QM), lean, six-sigma, QI project/progam, quality 
circle. 
See full-text screening criteria 2.10-2.15 for additional guidance, noting that 
interventions including some of the elements should be scored as 'Yes'.

Unclear:  Insufficient information to assess or reviewer uncertain - discuss before 
proceeding with further extraction. 

No if: 1) the intervention evaluated is CLEARLY not CQI.  2) the intervention 
involves introduction of a new process or model of care etc but the method 
of implementation is not CQI, is not described, or is not part of the overall 
intervention being evaluated.  3) the authors report a CQI approach, but it 
was only applied by an individual to his/herself (ie as a tool for self-reflection 
and self-improvement). 

Yes - possible CQI
Unclear - insufficient 
information
Unclear - reviewer uncertain
No - not CQI

Screening - 
inclusion criteria - 
study design

2.01 Does the study design appear 
to be a RT, CT, CBA or ITS?
[select: Yes or Unclear or No.  
If NO, exclude from further 
screening]

Yes: the investigators explicitly report that the study design is a randomised trial 
(RT or RCT), cluster trial, controlled trial (CCT or equivalent), controlled-before-
after (CBA, controlled pre- and post-intervention study), interrupted time series or 
time series analysis. 

Unclear: 1) Insufficient or no information to assess - retrieve full text. 2) reviewer 
uncertain - discussion required. Include here study designs where there is 
insufficient description to rule out the possibility that the study uses one of the 
included designs. 

No: the study design is CLEARLY not one of the included designs. 1) the study 
does not involve an intervention (whether delivered as part of the study or in a 
'natural' experiment such as a demonstration project). Be careful not to exclude 
studies that appear to be observational, but measure outcomes pre-post a clearly 
defined time point at which CQI is introduced (ie potential ITS analyses). 2) the 
paper is a letter, editiorial, commentary or other publication not reporting or 
reviewing an empirical study.  3) the paper reports a review or systematic review of 

Screening - 
inclusion criteria - 
participants

2.02 Was the intervention delivered 
in a healthcare setting?
[select: Yes or Unclear or No.  
If NO, exclude study]

Yes: Intervention was delivered in a healthcare setting. Setting or facility is 
responsible for some aspect of direct patient care or care delivery, including 
preventive care services and pathology laboratories responsible for processing 
diagnostic tests. 

Unclear: 1) Insufficient or no information to assess - retrieve full text. 2) reviewer 
uncertain - discussion required. Include here, interventions delivered in healthcare-
related settings which may not involve direct patient care (eg. administration). 

No: Not a healthcare setting responsible for some aspect of direct paitent care or 
care delivery (egs. educational setting involving health professional students or 
trainees; research setting; blood collection facilities). Healthcare-related but not 
involving direct patient care. Exclude from further screening. 

NA: No intervention. For studies that do not involve development, or evaluation of 
an intervention. 

Yes - healthcare setting
Unclear - not reported
Unclear - discussion 
required
No - excluded, not 
healthcare setting
NA - no intervention

Screening - 
inclusion criteria - 
participants

2.03 Did the intervention involve 
health professionals 
responsible for direct patient 
care?
[select: Yes or Unclear or No.  
If NO, exclude study]

Yes: Involved health professionals responsible for direct patient care.

Unclear: Not reported.  Discussion required - reviewer uncertain or reporting 
unclear/insufficiently detailed to assess.

No: Participants included only administrative staff, management, quality 
management staff, students or other staff not responsible for direct patient care.

Yes - health professional 
involvement
Unclear - not reported
Unclear - discussion 
required
No - excluded, no health 
professionals

Screening - 
inclusion criteria - 
participants - 
decision

2.04 Notes regarding inclusion 
based on participants [free 
text]

Include here
1) any points for discussion (decisions coded as unclear)
2) points of clarification re. decision recorded in fields 2.00-2.01
3) page references
4) action required (eg. contact author to request information/study protocol)

free text
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Protocol_sxn Field_
no

Field_header Description_of_required_data Data_categories

Screening - 
inclusion criteria - 
intervention

2.10 Did the intervention explicitly 
involve changing a process  or 
system  used to deliver clinical 
care?
[select: Yes, No or Unclear.  If 
No, exclude study]

Yes: The intervention must involve an explicit plan to change underlying work 
processes used to deliver care as the main strategy for improvement. This might 
involve introduction of a new model of care, redesign of existing processes to 
increase concordance with recommended practice. A process or system is broadly 
defined as a series of linked actions or steps required to deliver care, often 
involving multiple people.    

Unclear: Not reported. Discussion required - reviewer uncertain or reporting 
unclear/insufficiently detailed to assess.

No: Interventions that focus on improving individual, team or organisational 
performance without a specific plan to improve underlying work processes as the 
main strategy for improvement. These intervention typically aim to address barriers 
to change at the individual level. For example: reminders to prompt behaviour, 
education to address knowledge gaps about behaviour,  peer groups or opinion 
leaders to address barriers related to social norms.   

Egs. individual audit and feedback; CME focussed on invidual learning/behaviour; 
change to composition of a care team; organizational 
systems assessment for accreditation/quality assurance purposes alone; 
public reporting of performance indicators.

Yes
Unclear - not reported
Unclear - discussion 
required
No - excluded, not process 
improvement

Screening - 
inclusion criteria - 
intervention

2.11 Was the targeted process or 
system directly related to the 
provision of clinical care?
[select: Yes, No or Unclear.  If 
No, exclude study]

Yes: the targeted process or system was associated some aspect of the delivery of 
clinical care. Egs. performance of specific clinical procedures,  appointment 
scheduling (to reduce time to appointment/wait times), systems used to deliver 
preventive or chronic care, processes that effect patient flow through a health 
service/system (to reduce LOS, improve coordination or continuity of care), 
discharge procedures. 

Unclear: Not reported. Discussion required - reviewer uncertain or reporting 
unclear/insufficiently detailed to assess.

No: Processes that are purely distractive or managerial and not directly related to 
the provision of clinical care (eg. HR, financial or performance management or 
recruitment processes). Diagnostic laboratory procedures. 

Yes
Unclear - not reported
Unclear - discussion 
required
No - excluded, not clinical 
care process

Screening - 
inclusion criteria - 
intervention

2.12 Did the intervention involve a 
process improvement team?
[select: Yes, No or Unclear.  If 
No, exclude study]

Yes: process improvement was team-based. That is, pre-existing or newly formed 
teams were clearly identified as the unit with primary responsibility for undertaking 
process improvement.  

Unclear: Not reported. Discussion required - reviewer uncertain or reporting 
unclear/insufficiently detailed to assess.

No: primary responsibility for identifying, planning and testing process 
improvements was held by individuals (not teams), quality management units, 
managerial or administrative staff, external agents or entities including researchers. 
Eg. researchers undertake an independent assessment of process-related barriers 
to improvement, and tailor and implement changes to work processes to address 
identified barriers.  

Yes
Unclear - not reported
Unclear - discussion 
required
No - excluded, not team-
based

Screening - 
inclusion criteria - 
intervention

2.13 Did the team include 
healthcare professionals with 
direct involvement in the 
process of care?
[select: Yes, No or Unclear.  If 
No, exclude study]

Yes: There was explicit plan to include healthcare professionals responsible for 
direct patient care in the process improvement team/s (based on planned 
composition not actual participation). OR The authors reported that health 
professionals participated in the improvement team/s.

Unclear:  Not reported. Discussion required - reviewer uncertain or reporting 
unclear/insufficiently detailed to assess.

No: a) there was no explicit plan to include health professionals responsible for 
direct patient care in the process improvement team/s and b) health professionals 
did not participate in the team/s.   

Yes
Unclear - not reported
Unclear - discussion 
required
No - excluded, no health 
professionals on team

Screening - 
inclusion criteria - 
intervention

2.14 Did the intervention include a 
structured iterative approach to 
plan and test changes to the 
process targeted for 
improvement?
[select: Yes, No or Unclear.  If 
No, exclude study]

Yes: there was an explicit plan for teams to use a structured iterative approach, 
framework or problem solving method to plan and test process changes.  Examples
include use of the model for improvement, PDSA cycles, FOCUS-PDCA, TQIS, or 
any equivalent method that aims to guide teams through the steps of planning and 
testing changes.  Apply an inclusive approach when assessing this criterion. 

Unclear:  Not reported. Discussion required - reviewer uncertain or reporting 
unclear/insufficiently detailed to assess.

No: there was no requirement or plan for teams to undertake structured, iterative 
planning and testing of process changes. 

Yes
Unclear - not reported
Unclear - discussion 
required
No - excluded, no structured 
process improvement 
method
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no

Field_header Description_of_required_data Data_categories

Screening - 
inclusion criteria - 
intervention

2.15 Did the intervention involve 
data collection and analysis to 
measure the effect of 
changes? 
[score: Yes, No or Unclear.  If 
No, exclude study]

Yes: there was an explicit plan for the process improvement teams to collect and 
analyse data to measure current performance and assess the effect of process 
changes. Data sources include reports or raw data from routine data sets, manual 
chart audits, patient surveys, performance indicators, audit data. Any structure, 
process and outcome measure could be used irrespective of whether objective or 
subjective. 

Unclear:  Not reported. Discussion required - reviewer uncertain or reporting 
unclear/insufficiently detailed to assess.

No: there was no explicit requirement for teams to collect and analyse data to 
measure current performance and assess the effect of processes changes. 

Yes
Unclear - not reported
Unclear - discussion 
required
No - excluded, no plan for 
teams to collect and analyse 
data

Screening - 
inclusion criteria - 
intervention

2.16 Does the study meet all the 
intervention criteria?
[score: Yes or Unclear or No.   
If No, exclude study]

Yes - Includes all CQI intervention components necessary for inclusion

Unclear - Insufficient detail reported to assess. Discussion required. 

No - Not a CQI intervention. Intervention explicitly excludes one or more CQI 
intervention components required for inclusion.

Yes - included intervention
Unclear - insufficient detail 
reported
Unclear - discussion 
required
No - excluded intervention

Screening - 
inclusion criteria - 
intervention - 
decision

2.17 Notes regarding inclusion 
based on the intervention [free 
text]

Free text:
1) any points for discussion (eg. decisions coded as unclear)
2) points of clarification re. decisions recorded in fields 2.10-2.16 
3) page references
4) action required (eg. contact author to request information/study protocol)

free text

Screening - 
inclusion criteria - 
study design

2.20 What is the design of the 
study?
[select from list] 

Select from drop-down list

Code randomised trial (RT): a trial in which the participants (or other units such as 
teams or practices) were definitely assigned prospectively to one or two (or more) 
alternative interventions using a process of random allocation (eg. random number 
generation, coin flips).

Code controlled trial (CT): a trial in which participants (or other units) were a) 
definitely assigned prospectively to one or two (or more) alternative interventions 
using a quasi-random allocation method (eg. alternation, date of birth, patient 
identifier) OR b) possibly assigned prospectively to one or two (or more) alternative 
interventions using a process of random or quasi-random allocation.

Code controlled before and after study (CBA): involvement of intervention and 
control groups other than by random process, and inclusion of baseline period of 
assessment of main outcomes.
Study must meet criteria 2.30, 2.31 and 2.32 to be eligible for inclusion. 

Code interrupted time series analysis (ITS): a change in trend attributable to the 
intervention. 
Study must meet criteria 2.40 and 2.41 to be eligible for inclusion. 

Unclear: Insufficient information. Discussion required - if reviewer uncertain or repor
Other - SR: systematic review. 

Randomised trial
Controlled trial
Controlled before after
Interrupted time series
Unclear - insufficient 
information
Unclear - discussion 
required
Other - SR
Other - [free text explanation]

Screening - 
inclusion criteria - 
study design

2.30 If a CBA study, is there 
contemporaneous data 
collection? 
[select: Yes OR Unclear OR 
No.  If No, exclude study]

Select from drop-down list, coding as follows:

Yes: Data were collected contemporaneously at intervention and control sites 
during the pre and post intervention periods. ie. pre and post intervention data 
collection times are the same for all sites. 

Unclear:   Not reported. Discussion required - reviewer uncertain or reporting 
unclear/insufficiently detailed to assess. eg. dates of collection are not mentioned in
the text.

No: Data was not collected contemporaneously at intervention and control sites 
during the pre and post intervention periods. 

Yes - contemporaneous data 
collection
No
Unclear - not reported
Unclear - discussion 
required
Not applicable - not CBA

Screening - 
inclusion criteria - 
study design

2.31 If a CBA study, is there at least 
2 intervention and 2 control 
sites? 
[select: Yes OR Unclear OR 
No.  If No, exclude study]

Select from drop-down list, coding as follows             

Yes: Study includes two or more intervention sites and two or more control sites.

Unclear: Not reported. Discussion required - reviewer uncertain or reporting 
unclear/insufficiently detailed to assess.

No: Study has a single intervention site, single control site or both. Studies with a 
single intervention site, single control site or both are excluded irrespective of the 
number of CQI teams or control groups at each site. 

Yes
No
Unclear - not reported
Unclear - discussion 
required
Not applicable - not CBA
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Screening - 
inclusion criteria - 
study design

2.32 If a CBA study, are the control 
sites appropriate? 
[select: Yes OR Unclear OR 
No.  If No, exclude study]

Select from drop-down list, coding as follows:

Yes: Study and control sites are comparable with respect to dominant 
reimbursement system, level of care, setting of care, academic status, and other 
attributes that may effect outcomes. 

Unclear: Not reported. Discussion required - reviewer uncertain or reporting 
unclear/insufficiently detailed to assess.

No: Study and control sites are not comparable. 

Yes - comparable control 
sites
No
Unclear - not reported
Unclear - discussion 
required
Not applicable - not CBA

Screening - 
inclusion criteria - 
study design

2.40 If an ITS, was the intervention 
delivered at a clearly defined 
point in time? 
[select: Yes or Unclear or No.   
If No, exclude study]

Select from drop-down list, coding as follows:

Yes: The authors clearly report the period of time over which the intervention 
occurred, specifying start and finish dates.

Unclear: Not reported. Discussion required - reviewer uncertain or reporting 
unclear/insufficiently detailed to assess

No: The authors report that the intervention did not occur over a clearly defined 
period of time. That is, they explicitly report that there were no clearly defined start 
date, finish date or both. 

Yes - clearly defined time of 
intervention
No
Unclear - not reported
Unclear - discussion 
required
Not applicable - not ITS

Screening - 
inclusion criteria - 
study design

2.41 If an ITS, were there at least 3 
data points before and after the
intervention?
[select: Yes or Unclear or No.   
If No, exclude study]

Select from drop-down list, coding as follows:

Yes: Three or more data points reported for the period before the intervention, and 
three or more data points reported for the period after the intervention.

Unclear: Not reported. Discussion required - number of data collection points not 
clear from paper. 

No: Less than three data points before the intervention, less than three data points 
after the intervention, or both.

Yes - 3 data points before 
and after intervention
No
Unclear - not reported
Unclear - discussion 
required
Not applicable - not ITS

Screening - 
inclusion criteria - 
study design - 
decision

2.50 Does the study meet all 
relevant study design criteria?
[select: Yes or Unclear or No.   
If No, exclude study]

Yes: RT, CBA or ITS and, if CBA or ITS, meets required subcriteria

Unclear: Not reported. Discussion required - if one or more of criteria/subcriteria 
require discussion. 

No: Not a RT, CBA or ITS, or does not meet CBA, ITS subcriteria

Yes - included, study design
Unclear - not reported
Unclear - discussion 
required
No - excluded study design
No - included design, fails 
subcriteria

Screening - 
inclusion criteria - 
study design - 
decision

2.51 Notes regarding inclusion 
based on study design [free 
text]

Free text:
1) any points for discussion (decisions coded as unclear)
2) points of clarification re. decisions recorded in fields 2.20-2.50
3) page references
4) action required (eg. contact author to request information)

free text

Screening - 
inclusion criteria - 
outcomes

2.60 Did the study include an 
objective measure of health 
professional performance?
[select: Yes, No or Unclear.  If 
Yes, go to 2.62. If No or 
Unclear, go to 2.61]

Yes: Study includes at least one objective measure of health professional 
performance. This includes measures of adherence to recommended practice or 
process of care (eg. % eligible diabetic patients receiving foot exams; number of 
caesarean sections performed; number of x-ray referrals). Measures may be made 
at individual or team level and must be based on actual clinical performance (not 
simulations or self-report). Outcomes assesed by questionnaire can be categorised 
as objective if an instrument with established reliability and validity was used - 
confirm at full text screening. 

Unclear: Not reported. Discussion required - reviewer uncertain if an objective 
outcome was measured or reporting unclear/insufficiently detailed to assess

No: Subjective outcome measures including self-reported behaviour or 
performance. Measures of provider performance made in a simulated or test 
situation. Measures of health professionals' knowledge, skills, attitudes and beliefs.  
Measures of organisational changes to a system or process that do not measure 
provider adherence to the process (eg. ACIC measure of 
Chronic Care Model implementation). Health professional behaviour outcomes 
were assesed using an instrument with inadequate evidence of reliability and 
validity - confirm at full text screening. 

Yes - objective professional 
performance outcome
Unclear - not reported
Unclear - discussion 
required
No - no performance 
measure
No - performance measure 
not objective
No - simulated performance
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Screening - 
inclusion criteria - 
outcomes

2.61 Did the study include an 
objective measure of patient 
outcome? 
[select: Yes, Unclear or No.  If 
Yes, go to 2.62.  If No, exclude]

Yes: Study includes at least one objective measure of 1) patient outcome (e.g. pain
health-related quality of life, function, mortality); or 2) surrogate patient outcome 
(e.g. patient experience of care, patient evaluation of care co-ordination, 
readmission, length of stay). Outcomes assessed by questionnaire can be 
categorised as objective if an instrument with established reliability and validity was 
used - confirm at full text screening. 

Unclear: Not reported. Discussion required - reviewer uncertain if an objective 
outcome was measured or reporting unclear/insufficiently detailed to assess

No: No objective patient outcome. Measures of patients' knowledge, skills, attitudes
and beliefs.  Patient outcomes were assessed using an instrument with inadequate 
evidence of reliability and validity - confirm at full text screening. 

Yes - objective patient 
outcome
Unclear - not reported
Unclear - discussion 
required
No - no patient outcome
No - patient outcome not 
objective

Screening - 
inclusion criteria - 
outcomes

2.62 Is relevant and interpretable 
data presented or obtainable? 
[select: Yes, Unclear or No. If 
No, exclude]

Yes: relevant and interpretable data was presented or obtainable.

Unclear: Not reported. Discussion required - reviewer uncertain if an objective 
outcome was measured or reporting unclear/insufficiently detailed to assess

No: relevant data was not presented and is clearly unobtainable. 

Yes - relevant, interpretable 
data
Unclear - not reported
Unclear - discussion 
required
No - relevant, interpretable 
data unobtainable

Screening - 
inclusion criteria - 
outcomes

2.63 Does the study meet the 
outcomes criteria?
[select: Yes or Unclear or No. If 
No, exclude study]

Yes: 1) objective measure of professional performance or patient outcome and 2) 
relevant, interpretable data available. 

Unclear: Not reported. Discussion required - if one or more criteria require 
discussion. 

No: No objective measure of professional performance or patient outcome, no 
relevant, interpretable data available, or both. 

Yes - included, outcomes
Unclear - not reported
Unclear - discussion 
required
No - excluded, outcomes

Screening - 
inclusion criteria - 
outcomes

2.64 Notes regarding inclusion 
based on outcomes [free text]

Free text:
1) any points for discussion (decisions coded as unclear)
2) points of clarification re. decisions recorded in fields 2.60-63
3) page references
4) action required (eg. contact author to request information)

free text

Screening - 
decision to 
include/exclude 
study

2.70 Overall screening decision for 
study based on all criteria. 
[select: Include, Unclear, 
Exclude]

Include: if criteria 2.01, 2.16, 2.50 and 2.63 all scored as 'Yes'
Exclude: if one or more of criteria 2.01, 2.16, 2.50 and 2.63  scored as 'No'
Unclear: if one or more of if criteria 2.01, 2.16, 2.50 and 2.63 scored as 'Unclear' - 
discuss to resolve. Refer to relevant team member if unresolved as per protocol. 

Include
Unclear
Exclude

Screening - 
decision to 
include/exclude 
study

2.71 Notes re. screening decision Only include notes here if not related to specific inclusion criteria. free text

Study - general 3.00 Is the trial or study registered?
[select from list]

Select from list and, if registered, enter registration number and registry (if not clear 
from reg. no.). 

No - not registered: select this option only if the investigators explicitly state that the
study is not registered and provide an explanation

Yes - [reg. no.]
Unclear - not reported
No - not registered
No - not a trial

Study - general 3.01 Was ethics approval obtained 
for the study?
[select from list]

Did the investigators explicitly report whether ethics approval was sought and 
received for the study? 

1) Yes: for example, an explicit statement that institutional review board (IRB), 
independent ethics committee (IEC) or ethical review board (ERB) approval was 
sought and received prior to recruitment.
2) Unclear - the investigators did not report whether ethics approval was required, 
sought or obtained. 
3) No - not required: an explicit statement by the investigators that ethics approval 
was not required.  There may be instances where investigators make a case that 
the study was a QI project and did not require ethics approval.  If so, quote relevant 
text in field no. 3.06

Yes
Unclear - not reported
Unclear - discussion 
required
No - not required
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Study - general 3.02 What was the primary source 
of funding for the study?
[select from list]

1) Government granting body: research grant from a government funded research 
granting body or agency (eg. UK Medical Research Council; Canadian Institutes of 
Health Research) 
2) Government other: for example, direct funding from a government department 
whose principal purpose is not research funding 
3) Charitable funding body: research grant from a charitable or philanthropic funding
body (eg. Robert Wood Johnson Foundation). Do not use for not-for-profit agencies
that develop and deliver QI programs (4), government agencies (1) or (2), 
academic institutions (5).
4) Industry or special interest group: Industry includes commercial entities. Special 
interest groups include organisations like the Institute for Healthcare Improvement 
and the Improvement foundation, whose core business includes developing and 
delivering QI programs. 
5) Health care provider organisation: eg. the host organisation
6) Academic institution: grant or other funding provided through a university or 
equivalent. 
7) Professional association: funding or grant provided through a professional 
college, for example RACGP. 
8) Other - [specify]: sources of funding not listed above.
9) Mixed - [specify]: code as mixed if two or more funding sources, neither 
of which appears to be the principal source of funding. Use categories 1-7 to 
specify sources

government granting body
government other
charitable funding body
industry/special interest
health care provider 
organisation
academic institution
professional association
other - [specify]
mixed - [specify]
unclear - not reported

Study - general 3.03 What other sources of funding 
were obtained if any?
[select from list]

select from list in 3.02 government granting body
government other
charitable funding body
industry/special interest
health care provider 
organisation
academic institution
professional association
other - [specify]
none reported

Study - general 3.04 Did the funders have any role 
in the study?
[select from list, brief free text 
description; page no.]

For example, were they responsible for developing and delivering the intervention, 
which was then evaluated by an independent entity (eg. an academic research 
group)? For example IHI led and sponsored QI collaboratives have been evaluated 
by research teams without any affiliation with IHI and the evaluation funded by non-
IHI entities.  

1) Yes: same entity delivers and evaluates intervention. Different entities deliver 
and evaluate intervention, but same funding source.
2) No: studies in which the intervention delivery and evaluation are clearly 
conducted by separate entities (different affiliations) and funding for evaluation 
comes from a separate source from that funding the intervention delivery. Code as 
yes irrespective of whether the degree of 'independence' between the two entities is
clear. 
3) Unclear: entities appear to be different, but not clearly reported. 

Yes - [specify]
No
Unclear - not reported
Unclear - discussion 
required

Study - general 3.05 Were there any fees, 
reimbursement or incentives 
for participation in the 
intervention or study?
[select from list]

Where there any fees paid by participants, reimbursements or incentives for 
participation?

1) fee paid per organisation: host organisations were charged a fee for their staff to 
participate
2) fee paid per team: a fee was charged per participating team
3) fee paid per individual: a fee was charged per individual who participated
4) payment to participating organisation: participating practices or organisations 
were paid a fee as an incentive, reimbursement for time etc. 
5) payment to individual: participating individuals were paid a fee as an incentive, 
reimbursement for time etc. 
6) other - [specify]: for example scholarships, donations to charity. 
7) other non-monetary incentive - [specify]: eg. continuing professional education 
points
7) no fees
8) unclear - not reported

If fee paid or reimbursement, specify amount in field 3.06

fee paid per organisation
fee paid per team
fee paid per individual
payment to participating 
organisation
payment to individual
other - [specify]
other non-monetary 
incentive - [specify]
no fees
unclear - not reported 

Study - general 3.06 Notes re. funding, ethics and 
overall management of study. 
[free text]

Include here:
1) any points for discussion (field no.)
2) points of clarification (field no.)
3) page references
4) action required (eg. contact author to request information)

free text

Intervention 
groups

4.00 How many intervention groups 
were included in this study?
[free text]

Egs. one intervention group, one control.  Two intervention groups. 

Data extracted in section 4 relates to the CQI intervention group.  If more than one 
intervention group involves CQI, CQI components should be filled in in the linked 
worksheet (see section 5 of data extraction form). 

free text
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Intervention 
Group 1 - scope

4.01 What was the scope of the CQI 
intervention?
[select from list]

Scope of the CQI intervention as planned: whether the intervention was targeted at 
1) a single team per study site; 2) multiple teams per study site but without an 
organisation-wide intervention component; 3) multiple teams per study site with an 
organisation-wide intervention component; 4) a single team per study site with an 
inter-organisation intervention component (such as a quality improvement 
collaborative, sometimes described as 'multisite'); or 5) multiple teams per study 
site with an inter-organisation (multisite) intervention component.

Single team per site
Multiple teams per site
Multiple teams per site, 
organisation-wide
Single team per site, inter-
organisation
Multiple teams per site, inter-
organisation
Unclear - not reported
Unclear - discussion 
required

Intervention 
Group 1 - scope

4.02 If an inter-organisation 
intervention, was the 
intervention a QI collaborative?
[select from list]

Select from list.  Labels for QI collaborative interventions usually include the term 
'collaborative'. Common labels include the generic term 'QI collaboratives' (QICs), 
'Breakthrough series  (BTS) collaborative', or 'collaborative' prefaced by a region, 
clinical setting, condition or combination of these (eg. Vermont Oxford network 
collaborative; Health Disparities collaborative; Primary Care collaborative)
Definition: an organised, multifaceted approach to QI that involves five essential 
features: 1) specified topic—a subject exists with large variations in care or gaps 
between best and current practice; 2) clinical experts and experts in QI provide 
ideas and support for improvement— [covering] best practice as well as knowledge 
in QI; 3) a critical mass of multiprofessional teams from multiple sites is willing to 
improve and share care; 4) a model for improvement; 5) a series of structured 
activities (meetings, an active email list, visits to facilitators) in a given time frame to
advance improvement, exchange ideas, and share experiences. [precis from 
Schouten 2008 p2]

Not inter-organisation
Yes - BTS collaborative
Yes - Vermont Oxford 
network collaborative
Yes - QI collaborative, other
No - not a collaborative
Unclear - not reported
Unclear - discussion 
required

Intervention 
Group 1 - content 
& description

4.03 What was the name or label 
given to this intervention group 
by the investigators?
[free text extracted verbatim; 
page no.]

Free text: extract verbatim (page no.)

Eg. CQI, CQI + educational outreach, 

free text

Intervention 
Group 1 - content 
& description

4.04 Extract description of the CQI 
intervention delivered to this 
group,
[free text description, extract all 
available details verbatim; 
page no.]

Extract description of intervention verbatim if possible. Record page no.

If original report is too long to extract in full, extract main descriptors of intervention. 
In deciding what text to extract, include at minimum any description of the elements 
of CQI in the inclusion criteria (fields 2.10-2.15) and those described in fields 4.10-
4.16. If easily separated, extract implementation methods and collaborative 
components to fields 4.42 or 4.52 and organisation-wide components to fields 4.78. 

free text

Intervention 
Group 1 - content 
& description

4.05 Intervention duration
[free text: record overall start 
and finish date and all relevant 
dates/time periods against 
main activity for each; page 
no.]

Record all dates relating to intervention delivery, clearly identifying start and finish 
dates for each distinct intervention component. Record page no. and any 
supplementary sources. 

Eg. 1: Intervention period: Dec 05-Jun 06 (7 months). One month training and 
preparation period (4 half day workshop), followed by 3 PDSA cycles over 6 
months.  
Eg. 2: Invention period: May 2000 - April 2001 (12 months). Alternating learning 
sessions (LS)/PDSA cycles. LS1 - 2 days.  Followed by 3 month PDSA cycle.  LS2 
1 day. Followed by 2nd, 3 month PDSA cycle. LS3 - 1 day. Followed by 3rd 3 
month PDSA cycle. Outcomes seminar - 1 day.

specified data

Intervention 
Group 1 - content 
& description

4.06 Intervention duration
[select from list, recording 
absolute duration in months or 
weeks]

Select from list and record duration only if it is explicitly reported or can be readily 
determined. 

duration - <X> months
duration - <X> weeks
unclear - not reported
unclear - no defined start 
date
unclear - no defined end 
date
varied across participants
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Intervention 
Group 1 - content 
& description - 
team level 
components

4.10 Did teams choose their own 
topic or was a topic set for 
them?
[select from list]

Select from list as follows:
1) teams chose their own topic for improvement
2) teams negotiated a topic with the investigators/organisers
3) combination - for example the overall topic may have been set, but teams were 
able to decide on the specific process or area for improvement they wanted to 
focus on.
4) the topic was pre-specified by the investigators
5) the topic was pre-specified by the organisers of the CQI program or collaborative
(where organisers are a separate entity from the investigators undertaking the 
evaluation).
6) the topic was pre-specified by another entity (eg. professional association)
7) Unclear -  Not reported. Discussion required - reviewer uncertain if an objective 
outcome was measured or reporting unclear/insufficiently detailed to assess

In most studies the topic, or problem chosen for improvement, will be prespecified 
by the investigators or those organising the CQI program. 
Collaboratives normally focus on a "specified topic—a subject exists with large 
variations in care or gaps between best and current practice". Topics 
are pre-specified by the organisers.

Teams set topic
Topic negotiated [specify]
Combination [specify]
Investigators set topic
Program/collaborative 
organisers set topic
Others set topic set - 
[specify]
Unclear - not reported
Unclear - discussion 
required

Intervention 
Group 1 - content 
& description - 
team level 
components

4.11 What topic/s did the CQI 
intervention group focus on?
[free text extracted verbatim, 
page no.]

Extract free text description of broad topic. Individual teams may choose to work on 
specific aspects of this topic - report if this occurred, but do not extract details 
unless there are implications for the study outcomes. 

free text

Intervention 
Group 1 - content 
& description - 
team level 
components

4.12 Were teams required to set 
specific, measurable aims for 
process improvement?
[select from list]

Select from list, coding as follows: 
Yes: the investigators explicitly state that the intervention requires teams to set 
measurable aims for improvement, and aims focus on meeting patient needs or 
expectations (eg. 20% increase in eligible patients with diabetes receiving 6-
monthly HbA1c test to comply with CPG recommendation, reducing time to 
appointment by 1 day to address patient feedback). 

Unclear: Not reported. Discussion required - reviewer uncertain or reporting 
unclear/insufficiently detailed to assess. If unresolved, record final decision as 
unclear - not reported.

No: The investigators explicitly report that aims/goals for process improvement 
were set by individuals/entities other than the QI team. For example, aims were set 
by the investigators, quality management staff, or senior management 
independently of the QI team without team input. 

Yes
No - [specify]
Unclear - not reported
Unclear - discussion 
required

Intervention 
Group 1 - content 
& description - 
team level 
components

4.13 Were teams required to 
systematically map the 
process targeted for change?
[select from list]

Select from list, coding as follows:  
Yes: the investigators explicitly state that the intervention requires teams to 
undertake a review of the existing work process.  This may include mapping the 
steps in the current process using, for example, flow charts to pictorially represent 
each step.

Unclear: Not reported. Discussion required - reviewer uncertain or reporting 
unclear/insufficiently detailed to assess.

No: The investigators explicitly report that teams were not required to undertake 
process mapping/review existing processes or that this step was not done. Or the 
investigators explicitly report that existing processes were analysed/reviewed by 
the investigators, quality management staff,  senior management, or others 
independently of the QI team without team input.

Yes
No - [specify]
Unclear - not reported
Unclear - discussion 
required

Intervention 
Group 1 - content 
& description - 
team level 
components

4.14 Were teams required to identify
potential sources of variation 
from recommended practice?
[select from list]

Select from list, coding as follows: 
Yes: the investigators explicitly state that the intervention requires teams to identify 
sources of variation in the work process. For example, by using cause-and-effect 
diagrams (synonyms: Ishikawa, fishbone diagram) to identify the potential causes o
variation from desired practice. 

Unclear: Not reported. Discussion required - reviewer uncertain or reporting 
unclear/insufficiently detailed to assess.

No: The investigators explicitly report that teams were not required to examine 
sources of variation or that this step was not done. Or the investigators explicitly 
report that sources of variation were analysed by the investigators, quality 
management staff, senior management, or others independently of the QI team 
without team input

Yes
No - [specify]
Unclear - not reported
Unclear - discussion 
required
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Intervention 
Group 1 - content 
& description - 
team level 
components

4.15 Were teams required to use 
data collection and analysis to 
quantify sources of variation 
from recommended practice?
[select from list]

Select from list, coding as follows: 
Yes: the investigators explicitly state that the intervention requires teams to quantify
sources of variation in the work process, using data collection and analysis to 
identify the most important (root) causes of variation (e.g. using Pareto 
diagrams/charts or histograms to quantify the frequency with which different 
sources of variation in a process lead to error.).

Unclear: Not reported. Discussion required - reviewer uncertain or reporting 
unclear/insufficiently detailed to assess.

No: The investigators explicitly report that teams were not required to examine 
sources of variation or that this step was not done. Or the investigators explicitly 
report that sources of variation were analysed by the investigators, quality 
management staff, senior management, or others independently of the QI team 
without team input.

Yes - data gathered, analysis
unclear
Yes - data and analysis
No - [specify]
Unclear - not reported
Unclear - discussion 
required

Intervention 
Group 1 - content 
& description - 
team level 
components

4.16 What structured, iterative 
approach was used as a 
framework for planning and 
testing process changes?

[select from list]

Select from the following approaches, using the 'label' that best fits that applied by 
investigators: 
1) PDSA: plan-do-study-act (plan changes; try them on a small scale; observe the 
results; act on what was learned). Described as a 'scientific method for action-
oriented learning. (IHI website)
2) Model for improvement: Specifies 3 steps (set time-specific aims, establish 
quantitative measures, identify changes most likely to result in improvement) and 
PDSA cycle. 
3) PDCA: plan-do-check-act.  
4) FOCUS-PDCA:  Specifies 5 steps (find, organise, clarify, understand, select) and
PDCA cycle. 
5) TQIS: Team quality improvement sequence. Nine phases, two parts: 1. 
investigation (choose the problem or improvement; formulate the problem and the 
team; guess the causes of the problem; gather data to find the cause; decide the 
real cause) 2. solution (plan the solution; implement the change; evaluate the 
results; close or continue) (Ovretveit 1999)
6) DMAIC (Define, Measure, Analyze, Improve, Control) methodology from Six 
Sigma
7) Clinical audit cycle: 
8) Shewhart cycle: original name for PDSA/PDCA cycle. 
9) Deming cycle: alternative name for Shewhart cycle. 
10) Nolan cycle
11) Langley model for improvement
12) Rapid cycle improvement: usually refers to use of model for improvement.
13) combination - [specify] 
14) other - [specify & describe]
15) unclear 

Note: variants of 'PDSA' cyles originate from Shewhart, later popularised by Deming
Batalden (FOCUS-PDSA) and Berwick (model for improvement-PDSA), 
through the IHI, popularised these approaches in healthcare.  

PDSA
Model for improvement 
(including PDSA)
PDCA
FOCUS-PDCA
TQIS
DMAIC
Clinical audit cycle
Shewhart cycle
Deming cycle
Langley model for 
improvement
Rapid cycle improvement
combination - [specify]
other - [specify & describe]
unclear - not reported
unclear - discussion required

Intervention 
Group 1 - content 
& description - 
team level 
components

4.17 If cyclical, how many cycles 
were teams supposed to 
complete?
[number cycles planned, page 
no.]

Specify number of cycles planned in intervention or select 'not reported' No. cycles planned - 
[specify]
Not reported

Intervention 
Group 1 - content 
& description - 
team level 
components

4.18 If cyclical, how many cycles did 
teams actually complete?
[number cycles completed, 
page no.]

Specify number of cycles actually completed by teams or select 'not reported' No. cycles completed - 
[specify]
Not reported

Intervention 
Group 1 - content 
& description - 
team level 
components

4.19 Was support provided for 
collecting and analysing data to
enable teams to monitor the 
effects of changes.
[select from list]

Select from list.
No - teams responsible: The QI team is entirely responsible for collecting and 
analysing data using existing information systems. 

Supported: In some studies the investigators or a collaborating entity may provide 
support for the data collection and analysis required for process improvement. 
Choose the source of support that best fits that described by the investigator.

Unclear:  Not reported. Discussion required - reviewer uncertain or reporting 
unclear/insufficiently detailed to assess.

No - teams responsible
Host organisation supported
Investigator supported
External entity supported - 
[specify]
Mixed sources of support - 
[specify]
Unclear - not reported
Unclear - discussion 
required
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Intervention 
Group 1 - content 
& description - 
team level 
components

4.20 If data collection, analysis, or 
both were supported, what 
support/tools were provided?

Select the type of support provided for data collection and analysis from provision 
of: 
1) hard-copy data collection forms, 
2) data collection systems: purpose built systems which enable teams to collect 
data, and from which teams or other entities can extract data for further analysis 
(eg. online databases developed for the project to capture data on pre-determined 
quality indicators). 
3) data collection and analysis systems: purpose-built systems which enable teams 
to produce reports/analyses in addition to providing a system for collecting their 
data.
4) electronic reporting and analysis tools: programs which enable teams to extract 
and analyse data from existing information systems.
5) audit tools for self-completion or completion with support from a facilitator, to 
assess current performance on pre-specified outcomes/quality indicators (eg. tools 
to assess practice systems/processes against the CCM)
6) 'audit' or 'audit and feedback' style reports (paper or electronic), prepared for 
teams by the supporting entity using data extracted from an existing or project-
specific information management system. 
7) other - any other tool not fitting descriptions above.  Record brief 
description. 

not applicable
hard copy forms
electronic data collection
electronic data collection & 
analysis
electronic analysis tools
audit tools
audit & feedback reports
other - [specify]

Intervention 
Group 1 - content 
& description - 
team level 
components

4.21 Which of the following tools 
were to be used by teams to 
collect and manage data during
the CQI process? 
[select; expand group to add 
tools. Insert additional rows if 
required]

Select tools from list if explicitly reported by the investigators.  Tools can be 
included if teams received training or information about their use; or use was 
explicitly suggested, encouraged or supported by those delivering the intervention. 
Expand group for each additional tool. Insert additional rows if required.

Any assessment or evidence of actual use of tools should be record under fields 
reporting intervention fidelity, field nos. 4.90-4.93

Notes: Cause-effect diagrams are also called 'fishbone' or Ishikawa diagrams. 

process mapping
flow charts
swim lane mapping
cause-effect diagrams
Pareto charts
histograms
value stream mapping
root-cause analysis
control charts
run charts
statistical process control 
(SPC)
other - [specify]
unclear - tool use not 
reported

Intervention 
Group 1 - content 
& description - 
team level 
components

4.22 Additional tools used to 
collect/manage data

as per 4.21 as per 4.21

Intervention 
Group 1 - content 
& description - 
team level 
components

4.23 Additional tools used to 
collect/manage data

as per 4.21 as per 4.21

Intervention 
Group 1 - content 
& description - 
team level 
components

4.24 Which of the following tools 
were to be used by teams to 
facilitate group process and 
decision making? 
[select; then expand group to 
add tools. Insert additional 
rows if required]

Select tools only if explicitly reported by the investigators.  Tools can be included if 
teams received training or information about their use; or use was explicitly 
encouraged or supported by facilitators or other change agents. 

Expand group for each additional tool. Insert additional columns if required

brainstorming
consensus process - 
nominal group
consensus process - Delphi
consensus process - 
[specify]
other - [specify]
unclear - tool use not 
reported

Intervention 
Group 1 - content 
& description - 
team level 
components

4.25 Additional tools used for group 
process/decision making.

as per 3.24 as per 3.24

Intervention 
Group 1 - content 
& description - 
team level 
components

4.26 Additional tools used for group 
process/decision making.

as per 3.24 as per 3.24

Intervention 
Group 1 - content 
& description - 
team level 
components

4.27 Notes re. intervention group 1 - 
team level components (Fields 
4.00-4.26) 
[free text note; field no. to 
which note relates; page no.]

Include here:
1) any points for discussion (field no.)
2) points of clarification (field no.)
3) page references
4) action required (eg. contact author to request information)

Record intervention description in field 4.04

free text
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Intervention 
Group 1 - content 
& description - 
implementation

4.30a Did teams receive preparatory 
training materials or 'prework'? 
[select from list; expand group 
to add activities. Insert 
additional columns if required]

Select from list any preparatory training materials or 'prework' received prior to 
commencing CQI or at the start of the intervention period. These can be broadly 
categorised as 'predisposing' activities.

Materials/activities may include: 
1) printed materials: any printed educational or training materials or other 
information (excluding explanatory information about the study, such as ethics 
documents)
2) on-line materials: information only, interactive training material, podcasts and AV 
materials. 
3) pre-work activities: may include data collection, establishing a team and 
organising first team meeting, etc

Record description in 4.41.

printed materials - [specify]
on-line materials - [specify]
pre-work activities - [specify]
pre-enrolment information 
session - [specify]
other - [specify]
no preparatory 
materials/activities
unclear - not reported
unclear - discussion required

Intervention 
Group 1 - content 
& description - 
implementation

4.30b Did teams receive preparatory 
training materials or 'prework'? 
[select; Insert additional 
columns if required]

see 4.30 see 4.30

Intervention 
Group 1 - content 
& description - 
implementation

4.30c Did teams receive preparatory 
training materials or 'prework'? 
[select; Insert additional 
columns if required]

see 4.30 see 4.30

Intervention 
Group 1 - content 
& description - 
implementation

4.31a What training or educational 
activities did teams participate 
in? 
[select; expand group to add 
activities. Insert additional 
columns if required]

Select from educational methods listed, selecting the method that best describes 
what is reported by the investigators.  These can be broadly categorised as 
'enabling' activities. 
1) collaborative learning-sessions/workshops
2) didactic educational meeting: includes conferences, lectures, seminars, 
symposia - specify type. 
3) interactive educational meeting: as for didactic, but investigators explicitly report 
session is 'interactive' - specify type.
4) workshop, small group: usually involves problem-based peer group learning.
5) workshop, other: workshops that do not appear to fit 'small group' category.
6) presentation of progress: commonly use in QI collaboratives, for participants to 
share learnings with others. Includes use of 'storybook' method. 
7) on-line training, interactive: training that requires participant response or 
completion of exercises.
8) on-line or multimedia, non-interactive: includes podcasts, non-interactive online 
educational material, videos, slideshows - specify type 
9) other - specify 
[ref Davis 2009 CMAJ 182(2): E89-93. 
Boonyasai JAMA. 2007;298(9):1023-1037]

collaborative learning-
sessions/workshops
didactic educational meeting 
[specify] 
interactive educational 
meeting - [specify]
workshop, small group
workshop, other - [specify] 
presentation of progress
on-line training, interactive
on-line or multimedia, non-
interactive - [specify] 
other - [specify] 
no training
unclear - not reported
unclear - discussion required

Intervention 
Group 1 - content 
& description - 
implementation

4.31b What training or educational 
activities did teams participate 
in? 
[select from list]

see 4.31 see 4.31

Intervention 
Group 1 - content 
& description - 
implementation

4.31c What training or educational 
activities did teams participate 
in? 
[select; insert additional 
columns if required]

see 4.31 see 4.31

Intervention 
Group 1 - content 
& description - 
implementation

4.32a What topics were covered in 
the training?
[select from list; expand group 
to add topics. Insert additional 
columns if required]

Select from list of topics, selecting the topic that best describes what is reported by 
the investigators. Expand group to record all topics covered. 
1) QI theory & methods
2) model for improvement/PDSA: select if specifically mentioned as part of training 
content
3) teamwork skills: sessions designed to build team skills and teach specific 
methods; includes communication, group problem solving methods, group decision 
making methods
4) data collection & analysis: may include teaching methods for file audit; selection 
and use of quality indicators; survey methods including patient 
experience/satisfaction data; and use of a range of data collection and analysis 
tools (egs. as per field 3.21)
5) topic-specific clinical best practice: training may cover CPG recommendations, 
'best practice' examples, use of particular models of care (eg. chronic care model).
6) all topics 1-5: most QI collaboratives will cover all five topics. Select this option if 
the investigators report explicitly that all topics were covered. 

QI theory & methods
model for 
improvement/PDSA
teamwork skills
data collection & analysis
topic-specific clinical best 
practice
all five topics
other - [specify]
unclear - not reported
unclear - discussion required
no training

Intervention 
Group 1 - content 
& description - 
implementation

4.32b What topics were covered in 
the training?
[select from list]

see 4.32 see 4.32

228



Protocol_sxn Field_
no

Field_header Description_of_required_data Data_categories

Intervention 
Group 1 - content 
& description - 
implementation

4.32c What topics were covered in 
the training?
[select from list; insert 
additional columns if required]

see 4.32 see 4.32

Intervention 
Group 1 - content 
& description - 
implementation

4.33 For face-to-face training, who 
delivered the training?
[extract description of 'faculty' 
who delivered training; page 
no.]

Extract verbatim description of those responsible for delivering training or 
education. Faculty may include: clinical experts; QI experts; influential peers - 
potentially considered as 'opinion leaders'; other peers.

Record 'na' if no training.  

free text

Intervention 
Group 1 - content 
& description - 
implementation

4.34 What was the number, 
duration, frequency and  time 
frame?
[free text; page no.]

Egs. One full day workshop every 3 months, over 12 month intervention period. 
Three, two hour training sessions delivered in practice over 4 months. 

Record 'na' if no training. 

free text

Intervention 
Group 1 - content 
& description - 
implementation

4.35 Where was training 
conducted?
[select from list]

Select from list in practice/host organisation
offsite location
other - [specify]
multiple sites - [specify]
not reported
no training

Intervention 
Group 1 - content 
& description - 
implementation

4.36 Who participated in the 
training?
[select from list]

Select from list single teams, all members
single teams, specified 
members - [specify]
multiple teams, all members
multiple teams, specified 
members - [specify]
other - [specify]
unclear - not reported
unclear - discussion required
no training

Intervention 
Group 1 - content 
& description - 
implementation

4.37 Description of training 
components
[free text extracted verbatim; 
page no.]

Include here, any additional information required to describe the training methods, 
content or format.
Record page no. from which description extracted. 

free text

Intervention 
Group 1 - content 
& description - 
implementation

4.38 Notes re. intervention group 1 - 
training  (Fields 4.30-4.38) 
[free text note; field no; page 
no.]

Include here:
1) any points for discussion (field no.)
2) points of clarification (field no.)
3) page references
4) action required (eg. contact author to request information)

free text

Intervention 
Group 1 - content 
& description - 
implementation

4.50a What other intervention 
components were used to help 
teams use CQI method and 
make changes? 
[select from list; expand group 
to add components. Insert 
additional columns if required

Select from list the type of support that best describes what is reported by the 
investigators. Expand group to record all intervention components. 
1) Facilitator visits: attendance at practice or meetings to help teams address 
questions or problems. 
2) Facilitated CQI meetings: active facilitation of one or more CQI team meetings by
someone external to team. If meetings were facilitated, extract description of 
facilitator to 3.51 
3) Conference calls with peers: teleconferences with peers to share ideas etc. 
4) Conference calls - [specify]: teleconference calls with experts and peers, or 
other. 
5) Peer support through email lists/listserve: active email lists to share ideas etc. 
6) Peer support, other - [specify]
7) Expert support - [specify]

Facilitator visits
Facilitated CQI meetings
Conference calls with peers
Conference calls - [specify]
Peer support through email 
lists/listserve
Peer support, other - 
[specify]
Expert support - [specify]
other - [specify]
no support

Intervention 
Group 1 - content 
& description - 
implementation

4.51a Description of other support.
[free text; page no.] 

Include here, any additional information required to describe the intervention 
components used to help teams use CQI methods and make changes. 

Details might include number of facilitator visits, frequency of conference calls, 
whether support was provided on request or as a standard intervention component 
for all participants.  

If CQI meeting facilitator was used, state whether facilitator was internal/external to 
organisation, nature and extent of training/experience, number of meetings 
facilitated. Facilitation approach may include use of 'educational outreach' or a 'loca
opinion leader'. 

Record page no. from which description extracted. 

free text

Intervention 
Group 1 - content 
& description - 
implementation

4.52a Notes re. intervention group 1 - 
other support  (Fields 4.50a-
4.51a) 
[free text note; page no.]

Include here:
1) any points for discussion (field no.)
2) points of clarification (field no.)
3) page references
4) action required (eg. contact author to request information)

free text
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Intervention 
Group 1 - content 
& description - 
implementation

4.50b What other intervention 
components were used to help 
teams use CQI method and 
make changes? 

see 4.50a see 4.50a

Intervention 
Group 1 - content 
& description - 
implementation

4.51b Description of other support.
[free text; page no.] 

see 4.51a see 4.51a

Intervention 
Group 1 - content 
& description - 
implementation

4.52b Notes re. intervention group 1 - 
other support  (Fields 4.50b-
4.51b) 
[free text note; page no.]

see 4.52a see 4.52a

Intervention 
Group 1 - content 
& description

4.60 Did the group receive or use 
any other intervention, not 
already described?
[Select from list.  If Yes, code 
intervention in 4.61 and record 
a description in 4.62] 

Select from list, categorising each additional intervention component (excluding 
organisation-wide components which are captured in fields 4.70-4.79) as follows: 
1) Yes - an intervention delivered by the investigator that was explicitly identified as 
a component of the CQI intervention based on their definition of CQI.
2) Yes - an additional intervention delivered by the investigator explicitly identified 
as additional to the CQI intervention. 
3) Yes - an intervention delivered by the investigator but unclear if part of CQI or 
additional to CQI.
4) Yes - a secondary intervention arising from the CQI process that are 
implemented by the improvement team to ‘improve’ the work process; or 
5) Unclear - not reported, reviewer unsure.
6) No additional intervention components. 

If more than one type of additional intervention component, expand next section 
and complete items 4.63-4.65. Record organisation-wide components in fields 4.70-
4.79. 

Yes - 'CQI' component 
included by investigator
Yes - non CQI component 
included by investigator
Yes - investigator initiated 
but rationale unclear
Yes - secondary intervention 
used by QI team
No - no additional 
intervention components
Unclear - discussion 
required

Intervention 
Group 1 - content 
& description

4.61 What best describes the nature 
of the additional intervention?
[select from list. Response 
relates to 4.60]

Select from list, describing each additional intervention component as follows: 
1) distribution of educational materials: distribution of published, printed or 
electronic recommendations for clinical care, including clinical practice guidelines.
2) educational meetings: conferences, lectures, workshops or traineeships.
3) local consensus process: participant involvement in discussion to ensure 
agreement that the chosen clinical problem was important and the approach to 
managing the problem was appropriate
4) educational outreach visits: a trained person who met with participants in their 
practice settings to give information with the intent of changing the provider’s 
practice.  The information given may have included feedback on the performance of
the provider(s).
5) local opinion leaders: providers nominated by their colleagues as ‘educationally 
influential’.  The investigators must have explicitly stated that their colleagues 
identified the opinion leaders.
6) audit and feedback: summary of clinical performance of health care over a 
specified period of time.  The summary may also have included recommendations fo
7) reminders
8) patient mediated
9) marketing
10) mass media
[Definitions taken from EPOC Data collection checklist, downloaded Mar 2010]

distribution of educational 
materials
educational meetings
local consensus process
educational outreach visits
local opinion leaders
audit and feedback
reminders
patient mediated
marketing
mass media
other - [specify]
not applicable

Intervention 
Group 1 - content 
& description

4.62 Description of additional 
intervention. 
[free text; page no. Response 
relates to 4.60 and 4.61]

Free text: extract description verbatim from paper.
Page no. 

free text

Intervention 
Group 1 - content 
& description

4.63 Were additional intervention 
components used?
[Select from list.  If Yes, code 
intervention in 4.64 and record 
a description in 4.65] 

As per 4.60 As per 4.60

Intervention 
Group 1 - content 
& description

4.64 What best describes the nature 
of the additional intervention 
component?
[select from list. Response 
relates to 4.63]

As per 4.61 As per 4.61

Intervention 
Group 1 - content 
& description

4.65 Description of additional 
intervention component. 
[free text; page no. Response 
relates to 4.63 and 4.64]

Free text na
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Intervention 
Group 1 - content 
& description - 
organisation wide 
QI & context

4.70 Did the intervention include an 
organisation-wide CQI 
component?

[select from list; if yes, 
complete 4.71-4.74]

Organisation-wide implementation of CQI may involve a wide range of strategies. 
Select 'yes' if the authors explicitly state their intervention included an organisation-
wide strategy, or if all of the following four organisation wide elements were 
reported:

Four dimensions serve as indicators of an organisation-wide approach: 
1) leadership for QI (articulated values, behaviours and abilities that support quality 
improvement, alignment of quality improvement with organisational goals); 
2) employee involvement in quality planning; 
3) human resources utilisation (training, rewards and recognition for quality 
improvement); 
4) customer satisfaction (assessment of customer needs and expectations and use 
of this data for improvement).

[Dimensions are based on Lin 2005 'commitment to QI' scale. Additional details for 
each dimension are covered in fields 4.71-4.74]

Yes - explicit organisation 
wide component
Yes - not explicit, but some 
or all organisation wide 
elements reported
No - no organisation wide 
component
Unclear - discussion 
required

Intervention 
Group 1 - content 
& description - 
organisation wide 
QI & context

4.71 Did the intervention include 
senior leadership practices that 
support QI?
[select from list]

Senior leader practices that support QI includes:
1) clearly articulating the organisation's values regarding QI
2) demonstrating behaviour consistent with QI values
3) demonstrating ability to manage change
4) being responsive to staff suggestions for QI
5) building staff confidence that the organisation's QI efforts will be successful

Yes - multiple components
Partial - some, but not all 
elements
No - not included
No - not reported
Unclear - discussion 
required
Not applicable

Intervention 
Group 1 - content 
& description - 
organisation wide 
QI & context

4.72 Did the intervention aim for 
organisation-wide engagement 
of employees in planning, 
priority setting and executing 
QI strategies?
[select from list]  

Organisation-wide engagement  demonstrated by:
1) staff involvement in developing plans for QI
2) non-managerial staff involvement in setting QI priorities
3) giving staff authority to correct problems  and supporting risk taking required for 
QI
4) implementing effective systems for staff suggestions for QI

Yes - multiple components
Partial - some, but not all 
elements
No - not included
No - not reported
Unclear - discussion 
required
Not applicable

Intervention 
Group 1 - content 
& description - 
organisation wide 
QI & context

4.73 Did the intervention include 
human resources management 
practices that support QI?
[select from list]

HR management practices that support QI include: 
1) staff training in QI methods
2) rewards and recognition for QI (eg. financial rewards)

Yes - multiple components
Partial - some, but not all 
elements
No - not included
No - not reported
Unclear - discussion 
required
Not applicable

Intervention 
Group 1 - content 
& description - 
organisation wide 
QI & context

4.74 Did the intervention include an 
explicit organisation-wide focus 
on assessing customers needs 
and using this data for QI?
[select from list]

An organisation-wide focus on customers may be demonstrated by:
1) data collection to assess patients needs and expectations
2) strategies to ensure prompt resolution of complaints
3) use of patient data for QI and designing services
4) use of complaints data to identify patterns and avoid recurrent problems. 

Yes - multiple components
Partial - some, but not all 
elements
No - not included
No - not reported
Unclear - discussion 
required
Not applicable

Intervention 
Group 1 - content 
& description - 
organisation wide 
QI & context

4.75 Did the investigators measure 
organisational commitment to 
QI, organisation-wide 
implementation of QI or 
similar?
[select from list]

Include measures of: 
1) organisational commitment to QI (eg. Lin 2005; Shortell 2004)
2) organisation-wide implementation of QI or intensity of organisation-wide 
implementation of QI (eg. Alexander 2007)
3) QI culture or climate (eg. Shortell 2004)

If measured at baseline, these or similar measures may be used to assess the pre-
existing extent of use of CQI in participating organisations (ie enabling assessment 
of comparability of groups at baseline). If measured in intervention group only post-
intervention, serves as a measure of fidelity of organisation-wide elements.  If post-
intervention in both groups - may enable assessment of modifying effect of context 
for QI. 

Yes - organisational 
commitment to QI
Yes - organisation-wide QI 
implementation
Yes - QI culture
Yes - multiple [specify]
Yes, other - [specify]
No
Unclear - discussion 
required

Intervention 
Group 1 - content 
& description - 
organisation wide 
QI & context

4.76 Did the investigators measure 
organisational infrastructure for 
QI?
[select from list]

Organisational infrastructure that may be important for determining the outcomes of
CQI includes:
1) QI-integrated data systems - 
2) financial support for QI - specific allocation of resources for QI.
3) clinical integration - organisation around clinical processes rather than 
disciplines.

Such measures may be included within measures of 'commitment to QI' or may be 
separate (eg. Alexander 2006)

Yes - QI data systems 
measure
Yes - financial support for QI
Yes - multiple [specify]
Yes - other [specify]
Yes - included in org. 
commitment measure
No - not measured
Unclear - discussion 
required
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Intervention 
Group 1 - content 
& description - 
organisation wide 
QI & context

4.77 If yes, did the investigators 
report evidence of the validity 
and reliability of these 
measures (4.75, 4.76)?
[select from list]

As a minimum, authors should report scale reliability (usually internal consistency, 
Cronbach alpha). Accept statement by investigators of evidence of the instrument's 
validity from earlier source. 

Yes - evidence reported in 
this paper
Yes - stated but evidence 
reported elsewhere
No - not reported
Unclear - discussion 
required

Intervention 
Group 1 - content 
& description - 
organisation wide 
QI & context

4.78 Description of organisation-
wide CQI components
[free text; page no] 

Include here, description of components reported  4.71-4.77 if clarification required 
or description of additional organisation wide components. 

free text

Intervention 
Group 1 - content 
& description - 
organisation wide 
QI & context

4.79 Notes re. organisation-wide 
CQI intervention components &
context.

Include here:
1) any points for discussion (field no.)
2) points of clarification (field no.) (including additional organisation wide 
components)
3) page references
4) action required (eg. contact author to request information)

free text

Intervention 
Group 1 - content 
& description - 
fidelity

4.80 Did the investigators assess 
the fidelity of the CQI 
intervention, comparing what 
was actually implemented to 
the planned intervention? 
[Select from list. If yes, go to 
4.81]

Select from list, according to the response that best describes the fidelity 
assessment or process evaluation.  Assessments may include complete or partial 
assessment of whether the intervention was delivered as planned. This may 
involve two components: assessment of implementation strategy (eg. training, 
facilitation and other support) and assessment of actual use of CQI methods by 
teams and organisations. 

Data collection methods may involve: interviews (group or individual); observation 
of team meetings or other intervention components (in person, video, audio or 
combination); surveys measuring use of CQI methods, team process or both; 
collection of data on participation (eg. % physicians on teams, FTE staff on teams, 
units involved in QI), number of teams formed, frequency and duration of meetings. 

Analysis methods may involve: quantitative analysis, qualitative analysis or both. 

Note that interview and observational data can be analysed qualitatively or 
quantitatively. Examples of the latter include use of behavioural observation rating 
scales and content analysis, both of which involve quantitative analysis 
of text/observational data to measure presence or frequency of particular 
behaviours or views.  

Yes - mixed method
Yes - primarily qualitative
Yes - primarily quantitative
Yes - other [specify]
Unclear - not reported
No

Intervention 
Group 1 - content 
& description - 
fidelity

4.81 Description of intervention 
fidelity assessment methods. 
[free text; page no.]

Free text: extract description from paper, providing a brief summary of data 
collection and analysis methods.
Page no. 

free text

Intervention 
Group 1 - content 
& description - 
fidelity

4.82 If fidelity assessed, were the 
intervention components 
implemented as planned? 
[free text; page no.]

Record intervention components assessed for fidelity and main findings. 

Include here any data collected about the frequency (daily, weekly, monthly, ad 
hoc), number, or duration of meetings.

Include here any data collected about the scope of actual QI implementation and 
participation compared to what was planned. Eg. If organisation-wide, the number 
of units involved in QI; FTE staff on QI teams; % physicians on teams.  

free text

Intervention 
Group 1 - content 
& description - 
fidelity

4.83 Notes re. assessment of 
intervention fidelity.
[free text; page no.]

Include here:
1) any points for discussion (field no.)
2) points of clarification (field no.)
3) page references
4) action required (eg. contact author to request information)

free text

Intervention 
Group 2 - content 
& description

5.00 What intervention, if any, was 
delivered to the comparator 
group?
[select from list. If > 1 
comparator group, expand 
group.  Add columns if 
required]

Comparator groups may be described as a 'control' or 'standard care/usual 
practice' group.  These groups do not receive an intervention, although they may 
receive a guideline (or alternative form of evidence) through a passive 
dissemination strategy.  If so, select 'Other - [specify] and record description eg. 
Other  - [usual practice + passive guideline dissemination]

Alternatively, the comparator group may receive an active intervention such as 
educational material

No comparator group (ITS)
Control without any 
intervention
Standard care/usual practice
Active intervention
Other - [specify]

Intervention 
Group 2 - content 
& description

5.01 What was the name or label 
given to this group by the 
investigators?
[free text extracted verbatim; 
page no.]

free text
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Intervention 
Group 2 - content 
& description

5.02 If an active intervention, what 
best describes the type of 
intervention?
[select from list; if CQI-type 
intervention, complete 
worksheet: CQI_comparator]

see 4.61 for definition of interventions. CQI-type intervention
distribution of educational 
materials
educational meetings
local consensus process
educational outreach visits
local opinion leaders
audit and feedback
reminders
patient mediated
marketing
mass media
mixed - [specify]
other - [specify]
unclear - discussion required

Intervention 
Group 2 - content 
& description

5.03 Description of comparator 
intervention. 
[extract free text; page no.]

Free text: extract description verbatim from paper.  Details may include receipt and 
method of dissemination of a clinical practice guideline or similar. 
Page no. 

free text

Intervention 
Group 3 - content 
& description

6.00 What intervention, if any, was 
delivered to second 
comparator group?

[select from list]

see 5.00 NA - ITS or only 1 
comparator
No intervention
Standard/usual practice 
control group
Other - active intervention 
group
Other - [specify]

Intervention 
Group 3 - content 
& description

6.01 What was the name or label 
given to this group by the 
investigators?
[free text extracted verbatim; 
page no.]

Intervention 
Group 3 - content 
& description

6.02 If an active intervention, what 
best describes the type of 
intervention?
[select from list]

see 4.61 for definition of interventions. CQI-type intervention
distribution of educational 
materials
educational meetings
local consensus process
educational outreach visits
local opinion leaders
audit and feedback
reminders
patient mediated
marketing
mass media
mixed - [specify]
other - [specify]
unclear - discussion required

Intervention 
Group 3 - content 
& description

6.03 Description of comparator 
intervention. 
[extract free text; page no.]

Free text: extract description verbatim from paper.  Details may include receipt and 
method of dissemination of a clinical practice guideline or similar. 
Page no. 

na

Participants - 
providers

7.01 From what profession(s)  were 
the health professionals 
recruited to the study?
[select from list]

Studies testing CQI interventions will most likely involve mixed (multi-professional) 
teams in the intervention group. The comparator or control should be a cluster with 
a comparable mix of professionals - note any differences between intervention and 
comparator clusters in field 7.08. 

Note: Profession is further categorised by clinical speciality in field no. 7.02

mixed - [specify]
physicians only
nurses only
pharmacists only
physiotherapists only
dentists only
psychologists only
other provider - [specify]
unclear

Participants - 
providers

7.02 From what clinical specialty 
were the health professionals 
recruited to the study? 
[select from list]

Select from list. Studies testing CQI interventions may involve a multi-disciplinary 
team.  The comparator or control should be a cluster with a comparable mix of 
professionals - note any differences between intervention and comparator clusters 
in field 7.08

mixed - [specify]
General/family practice
Internal medicine
Surgery
Psychiatry
Paediatrics
Obstetrics & gynaecology
Laboratory medicine
Radiology
Other - [specify]
Unclear
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Participants - 
providers

7.03 What level of training did 
health professionals recruited 
to the study have?
[select from list. For mixed or 
other, record details in 7.04]

Select level of training from: 
1) in training (practising under supervision); 
2) accredited/licensed (ie. Fully trained, able to practice without supervision);
3) mixed; 
4) unclear. 

in training
accredited professional
mixed
unclear

Participants - 
providers

7.04 What is the time since 
graduation  (or years in 
practice) of health 
professionals recruited to the 
study?
[record mean time since 

d ti ' l ']

Record mean time since graduation, or 'unclear' if information is not available. free text

Participants - 
providers

7.05 What is the mean age  of 
health professionals recruited 
to the study?
[record mean age or 'unclear']

Record mean age or 'unclear' if information is not available. free text

Participants - 
providers

7.06a What health care 
professions/specialties and 
non-clinical roles were 
represented on QI teams?
[free text; profession, number 
of each, page no.]

Free text: List all health professions (and specialty) and non-clinical roles 
represented on the QI team. Where possible, use data categories from 7.01 (ie. 
physicians, nurses, pharmacists, physiotherapists, dentists, psychologists, 
administrative staff, practice manager) and 7.02 (specialty)

Extract verbatim a description of all participating health professionals.
Extract: number of each
Page no. 

free text

Participants - 
providers

7.06b What health care 
professions/specialties and 
non-clinical roles were 
represented in the comparator 
cluster?
[free text; profession, number 
of each, page no.]

Free text: List all health professions (and specialty) and non-clinical roles in the 
comparator cluster (if appropriate to do so). Where possible, use data categories 
from 7.01 (ie. physicians, nurses, pharmacists, physiotherapists, dentists, 
psychologists) and 7.02 (specialty)

Extract verbatim a description of all participating health professionals.
Extract: number of each
Page no. 

free text

Participants - 
providers

7.07 Description of the composition 
of QI teams.
[verbatim extract if available; 
page no.]

If available, record: size (number on QI team), % or number of physicians, % or 
number other clinical staff, % or number of non-clinical staff, how members were 
selected, any changes in membership over time, prior experience using CQI 
methods.  
If a pre-exiting team, record: whether team was a pre-existing clinical team or pre-
existing QI team; team tenure. 

verbatim extract

Participants - 
providers

7.08 Notes re. participants - 
providers
[free text; page no.]

Include here:
1) any points for discussion (field no.)
2) points of clarification (field no.)
3) page references
4) action required (eg. contact author to request information)

free text

Participants - 
setting

7.20 What was the location of care?
[select from list]

1) Inpatient
2) Outpatient care (eg ambulatory care provided in general practice, specialist and 
hospital outpatient clinics; non-admitted ED visits)
3) Community based care
4) Mixed

inpatient care
outpatient care
community based care
mixed - [specify]
unclear

Participants - 
setting

7.21 What best describes the 
clinical setting?
[record setting; page no.]

Record a specific description of the setting, for example general practice, 
community health centre, nursing home, emergency department, ICU, general 
surgical ward, hospital pharmacy etc 

free text

Participants - 
setting

7.22 What is the reimbursement 
system in the setting in which 
the intervention was delivered?
[select from list]

Select one of: 
1) Fee for service: provider was paid for the exact number and type of services 
delivered, according to a scheduled fee.
2) Prospective payment: provider was paid a set amount for each episode-of-care 
related to a particular disease or condition over a (relatively) continuous period, 
regardless of the exact number or type of services provided.
3) Capitation: provider was paid a set amount per patient  (per capita) for providing 
care over a fixed period of time, irrespective of the number of episodes-of-care or 
number and types of services delivered. 
4) Global budget: combined payment to cover services for all providers treating a 
single episode-of-care. 
5) Mixed - [specify]
6) Other - [specify]
7) Unclear - Not reported. Discussion required
[ref. Casto, A. and E. Layman (2006). Principles of Healthcare Reimbursement. 
Chicago, American Health Information Management Association.]

Fee for service
Capitation
Prospective payment
Global budget
Mixed - [specify]
Other - [specify]
Unclear - not reported
Unclear - discussion 
required
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Participants - 
setting

7.23 Was the intervention delivered 
in a setting that had academic 
status?
[select from list]

select from list Yes - university/teaching 
setting
No - non-teaching setting
Mixed - [specify]
Unclear

Participants - 
setting

7.24 What country was the 
intervention delivered in?
[record country, or score as 
'unclear' if information is not 
available]

free text specified data
unclear

Participants - 
setting

7.25 Was the setting metropolitan, 
rural or remote?
[select from list]

select from list. 

Score as 'unclear - reviewer uncertain' and record location if the investigators name
the region/town, but do not specify if metropolitan, etc and the reviewer is uncertain 
of whether metropolitan, rural etc

Metropolitan
Rural
Remote
Mixed - [specify]
unclear - not reported
unclear - reviewer uncertain 
[specify location]

Participants - 
setting

7.26 What proportion of eligible 
providers  participated in the 
evaluation?
[record % or number (no. 
participated/ no. eligible) of 
providers allocated to study 
groups, or 'unclear' if 
information not available]

This is the proportion of eligible providers (or allocation units) who participated in 
the evaluation out of the total number in the sampling frame (state 
number/sampling frame number, and state percentage of providers in the target 
population who were allocated to study groups).  Record % only if reported as such 
in paper. 

free text
unclear - not reported

Participants - 
patients

7.30 What clinical problem does the 
intervention target?
[record clinical area or 
'unclear']

Free text: record clinical area, score as 'unclear' if information is not available. Egs. 
of clinical areas: hypertension, oncology, preventive services etc

na

Participants - 
patients

7.31 What is the age of participating 
patients?
[record; page no. ]

age intervention group 1:
age intervention group 2:
age intervention group 3:
unclear - not reported
na

Participants - 
patients

7.32 What was the sex of 
participating patients?
[record; page no. ]

males intervention group 1:
females intervention group 1:
males intervention group 2:
females intervention group 2:
males intervention group 3:
females intervention group 3:
unclear - not reported
na

Participants - 
patients

7.33 What was the ethnicity of 
participating patients
[record; page no. ]

ethnicity
unclear - not reported
na

Participants - 
patients

7.34 Other characteristics of 
participants 
[record; page no. ]

na

Targeted 
behaviour

8.00a What type of practice was 
targeted for change?
[select from list]

Select type of change from list. 

If more than one type of change, expand next section and complete items 8.03-
8.05.

Admissions
Clinical prevention services
Diagnosis
Discharge planning
Financial (resource use)
General management of a 
problem (eg. diabetes care)
Patient education/advice
Patient flow (eg. wait times)
Patient outcome
Prescribing
Procedures
Professional-patient 
communication
Record keeping
Referrals
Test ordering
Other - [specify]
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Targeted 
behaviour

8.01a What was the nature  of the 
change?
[select from list; response 
relates to type of change in 
8.00]

Select the nature of the change from: 
1) initiation of new management, 
2) stopping introduction of new management, 
3) reduction of established management, 
4) increase established management, 
5) cessation of established management, 
6) modification of established management (eg. increase in one activity, decrease 
in another). 

Initiate new management
Stop introduction of new 
management 
Reduce established 
management
Increase established 
management
Cease established 
management
Modify established 
management

Targeted 
behaviour

8.00b What type of practice was 
targeted for change?
[select from list]

Complete if more than one type of change.
See 8.00

See 8.00

Targeted 
behaviour

8.01b What was the nature  of the 
change?
[select from list; response 
relates to type of change in 
8.03]

See 8.01 See 8.01

Targeted 
behaviour

8.02 Description of targeted change
[extract free text verbatim; 
page no. Response relates to 
8.00 and 8.01]

Free text: extract description verbatim from paper.
Page no. 

free text

Targeted 
behaviour

8.03 What was the purpose of the 
change?
[select from list]

Select from list whether the overall purpose of the change was for 1) appropriate 
management; 2) cost containment; or 3) other - [specify].  

Remove this: If the purpose was not explicitly stated, select 'unclear'. 

appropriate management
cost containment
other - [specify]
unclear - not reported
unclear - discussion required

Targeted 
behaviour

8.04 Were the targeted changes 
based on good evidence?
[select from list]

Select from list whether the targeted change was based on good evidence coding 
as follows:
yes:  explicit reference to a systematic review; at least one randomised trial; clinical 
practice guideline (CPG)
no: explicitly not evidence based
unclear: not reported or insufficiently clear to decide.

yes - systematic review
yes - randomised trial
yes - clinical practice 
guideline
no
unclear - not reported
unclear - discussion required

Targeted 
behaviour

8.05 If CPG, was the CPG 
developed through a formal 
consensus process?
[select from list]

If targeted change was based on recommendation from CPG, select from list 
coding as follows:
Yes: formal consensus process described
Unclear: not reported
No: explicitly not based on consensus process. 

yes
no
unclear - not reported
unclear - discussion required

Targeted 
behaviour - 
scoring

8.06 Targeted behaviour: number of 
changes required
[score]

Subjective assessment of the complexity of the targeted change. Score each of 
four items as 'high' 'medium' or 'low'.   

High
Medium
Low
Unclear - not reported
Unclear - discussion 
required

Targeted 
behaviour - 
scoring

8.07 Targeted behaviour: extent to 
which complex judgement or 
skills are required
[score]

Subjective assessment of the complexity of the targeted change. Score each of 
four items as 'high' 'medium' or 'low'.   

High
Medium
Low
Unclear - not reported
Unclear - discussion 
required

Targeted 
behaviour - 
scoring

8.08 Targeted behaviour: number of 
staff and professions involved 
in the change
[score]

Subjective assessment of the complexity of the targeted change. Score each of 
four items as 'high' 'medium' or 'low'.   

High
Medium
Low
Unclear - not reported
Unclear - discussion 
required

Targeted 
behaviour - 
scoring

8.09 Targeted behaviour: number of 
facilities (units) or staff 
involved in the change
[score]

Subjective assessment of the complexity of the targeted change. Score each of 
four items as 'high' 'medium' or 'low'.   

High
Medium
Low
Unclear - not reported
Unclear - discussion 
required

Targeted 
behaviour - 
scoring

8.10 Notes re. complexity of 
targeted change
[free text; page nos.]

Include here:
1) any points for discussion (field no.)
2) reason for score / points of clarification (field no.)
3) page references
4) action required (eg. contact author to request information)

free text

Targeted 
behaviour - 
scoring

8.11 Overall rating of complexity of 
targeted change. 

High
Medium
Low
Unclear - not reported
Unclear - discussion 
required
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Targeted 
behaviour - 
barriers to 
change

8.12 Did the investigators identify 
specific barriers to change in 
the target population that were 
addressed by the intervention?
[select from list; if No, skip 
8.13]

Select from list. Barrier analysis should conducted prospectively, in relation to the 
targeted behaviour.  Analysis of barriers to use of CQI (rather than the targeted 
clinical behaviour) should be recorded under field no. X

Record a description of the barriers and method used to design intervention to 
address barriers. 

No - barriers not assessed
Information management
Clinical uncertainty
Sense of competence
Perceptions of liability
Patient expectations
Standards of practice
Financial disincentives
Administrative constraints
Other - [specify]

Targeted 
behaviour - 
barriers to 
change

8.13 Description of barriers, barrier 
identification methods, and 
method used to develop 
tailored intervention.
[free text; page no.]

Free text: extract description verbatim from paper. Description should include: 
description of barriers, barrier identification methods (eg. literature review; analysis 
of data from clinical registers or other routine data sources; prospective analysis 
using empirical data collection such as interviews, surveys, chart review), and 
method used to choose or develop intervention tailored to identified barriers.
Page no. 

free text

Methods - ROB - 
RTs, CT, CBA  - 
sequence 
generation

9.00 Was the allocation sequence 
adequately generated?
[select from list; complete for 
RT, CT, CBA]

Yes (low risk of bias): The investigators describe a random component in the 
sequence generation process such as: 1) Referring to a random number table; 2) 
Using a computer random number generator; 3) Coin tossing; 4) Shuffling cards or 
envelopes; 5) Throwing dice; 6) Drawing of lots; 7) Minimization*.
 *Minimization may be implemented without a random element, and this is 
considered to be equivalent to being random.

No (high risk of bias): The study is a CCT or a CBA design. The investigators 
describe a non-random component in the sequence generation process. Usually, 
the description would involve some systematic, non-random approach, for 
example: 1) Sequence generated by odd or even date of birth; 2) Sequence 
generated by some rule based on date (or day) of admission; 3) Sequence 
generated by some rule based on hospital or clinic record number.
Other non-random approaches happen much less frequently than the systematic 
approaches mentioned above and tend to be obvious.  They usually involve 
judgement or some method of non-random categorization of participants, for 
example: 1) Allocation by judgement of the clinician; 
2) Allocation by preference of the participant; 
3) Allocation based on the results of a laboratory test or a series of tests; 
3) Allocation by availability of the intervention.

Unclear (uncertain risk of bias): Insufficient information about the sequence 
generation process to permit judgement of ‘Yes’ or ‘No’. 

Yes
No
Unclear

Methods - ROB - 
RTs, CT, CBA  - 
sequence 
generation

9.01 Describe the method used to 
generate the allocation 
sequence.
[extract verbatim; page no.; 
complete for RT, CT, CBA]

Describe the method used to generate the allocation sequence in sufficient detail to 
allow an assessment of whether it should produce comparable groups.

free text

Methods - ROB - 
RTs, CT, CBA  - 
allocation 
concealment

9.02 Was allocation adequately 
concealed?
[select from list; complete for 
RT, CT, CBA]

Yes (low risk of bias): Unit of allocation was by institution, team or professional and 
allocation was performed on all units at the start of the study. Unit of allocation was 
by patient participant or episode of care and the participants and investigators 
enrolling participants could not foresee assignment because one of the following, or
an equivalent method, was used to conceal allocation: 1) Central allocation 
(including telephone, web-based and pharmacy-controlled randomization); 2) 
Sequentially numbered, opaque, sealed envelopes. [minor changes based on 
EPOC ROB criteria]

No (high risk of bias): The study is a CBA. Participants or investigators enrolling 
participants could possibly foresee assignments and thus introduce selection bias, 
such as allocation based on:  1) Using an open random allocation schedule (e.g. a 
list of random numbers); 2) Assignment envelopes were used without appropriate 
safeguards (e.g. if envelopes were unsealed or non-opaque or not sequentially 
numbered); 3) Alternation or rotation; 4) Date of birth; 5) Case record number; 6) 
Any other explicitly unconcealed procedure.

Unclear (uncertain risk of bias): Insufficient information about the sequence 
generation process to permit judgement of ‘Yes’ or ‘No’. This is usually the 
case if the method of concealment is not described or not described in 
sufficient detail to allow a definite judgement – for example if the use of 
assignment envelopes is described, but it remains unclear whether envelopes 
were sequentially numbered, opaque and sealed.

Yes
No
Unclear

Methods - ROB - 
RTs, CT, CBA  - 
allocation 
concealment

9.03 Describe the method used to 
conceal allocation sequence.
[extract verbatim; page no.; 
complete for RT, CT, CBA]

Describe the method used to conceal the allocation sequence in sufficient detail to 
determine whether intervention allocations could have been foreseen in advance of
or during, enrolment.

free text
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Methods - ROB - 
all designs  - 
blinding

9.04 Was knowledge of the 
allocated intervention 
adequately prevented during 
the study? (primary provider 
outcome)
[select from list; expand group 
for patient outcome. Complete 
for ALL designs]

Blinding of participants, personnel and outcome assesors such that neither the 
outcome or outcome measurement are likely to be influenced by lack of blinding. 
Assess based on the primary outcome to be reported or used in analysis. Assess 
both provider and patient outcome (if measured).

Yes (low risk of bias): Any one of the following: 1) No blinding, but the review 
authors judge that the outcome and the outcome measurement are not likely to be 
influenced by lack of blinding; 2) Blinding of participants and key study personnel 
ensured, and unlikely that the blinding could have been broken; 3) Either 
participants or some key study personnel were not blinded, but outcome 
assessment was blinded and the non-blinding of others unlikely to introduce bias.

No (high risk of bias): Any one of the following: 1) No blinding or incomplete 
blinding, and the outcome or outcome measurement is likely to be influenced by 
lack of blinding; 2) Blinding of key study participants and personnel attempted, but 
likely that the blinding could have been broken; 3) Either participants or some key 
study personnel were not blinded, and the 
non-blinding of others likely to introduce bias.

Unclear (uncertain risk of bias): Any one of the following: 1) Insufficient 
information to permit judgement of ‘Yes’ or ‘No’; 2) The study did not 
address this outcome.

Yes
No
Unclear

Methods - ROB -  
all designs  - 
blinding

9.05 Describe all measures used to 
blind participants, personnel 
and outcome assessors from 
knowledge of the intervention 
received.  (primary provider 
outcome)
[extract verbatim; page no. 
Complete for ALL designs]

Describe all measures used, if any, to blind study participants and personnel from 
knowledge of which intervention a participant received. Provide any information 
relating to whether the intended blinding was effective.

free text

Methods - ROB -  
all designs - 
blinding

9.06 Was knowledge of the 
allocated intervention 
adequately prevented during 
the study? (primary patient 
outcome)
[select from list; Complete for 
ALL designs]

see 9.04 Yes
No
Unclear

Methods - ROB - 
all designs  - 
blinding

9.07 Describe all measures used to 
blind participants, personnel 
and outcome assessors from 
knowledge of the intervention 
received. (primary patient 
outcome)
[extract verbatim; page no. 
Complete for ALL designs]

see 9.05 free text

Methods - ROB - 
all designs  - 
incomplete 
outcome data

9.08 Were incomplete outcome data 
adequately addressed? 
(provider adherence)
[select from list; expand group 
for patient outcome. Complete 
for ALL designs]

Yes (low risk of bias): Any one of the following: 1) No missing outcome data; 2) 
Reasons for missing outcome data unlikely to be related to true outcome (for 
survival data, censoring unlikely to be introducing bias); 3) Missing outcome data 
balanced in numbers across intervention groups, with similar reasons for missing 
data across groups; 4) For dichotomous outcome data, the proportion of missing 
outcomes compared with observed event risk not enough to have a clinically 
relevant impact on the intervention effect estimate; 5) For continuous outcome 
data, plausible effect size (difference in means or standardized difference in means)
among missing outcomes not enough to have a clinically relevant impact on 
observed effect size; 6) Missing data have been imputed using appropriate 
methods.

No (high risk of bias): Any one of the following: 1) Reason for missing outcome data
likely to be related to true outcome, with either imbalance in numbers or reasons for
missing data across intervention groups; 2) For dichotomous outcome data, the 
proportion of missing outcomes compared with observed event risk enough to induc

Unclear (uncertain risk of bias): Any one of the following: 1) Insufficient 
reporting of attrition/exclusions to permit judgement of ‘Yes’ or ‘No’ 
(e.g. number randomized not stated, no reasons for missing data provided); 
2) The study did not address this outcome.

Yes
No
Unclear

Methods - ROB - 
all designs  - 
incomplete 
outcome data

9.09 Describe the completeness of 
outcome data for each main 
outcome (provider adherence).
[free text; page no. Complete 
for ALL designs] 

Describe the completeness of outcome data for each main outcome, including 
attrition and exclusions from the analysis. State whether attrition and exclusions 
were reported, the numbers in each intervention group (compared with total 
randomized participants), reasons for attrition/exclusions where reported, and any 
re-inclusions in analyses performed by the review authors.

free text
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Methods - ROB - 
all designs - 
incomplete 
outcome data

9.10 Were incomplete outcome data 
adequately addressed? 
(patient outcome)
[select from list]

see 9.08 Yes
No
Unclear

Methods - ROB - 
all designs  - 
incomplete 
outcome data

9.11 Describe the completeness of 
outcome data for each main 
outcome (patient outcome).
[free text; page no.] 

see 9.09 na

Methods - ROB - 
all designs  - 
selective 
outcome 
reporting

9.12 Are reports of the study free of 
suggestion of selective 
outcome reporting?
[select from list; complete for 
ALL designs]

Yes (low risk of bias): Any of the following: 1) The study protocol is available and all 
of the study’s pre-specified (primary and secondary) outcomes that are of interest in
the review have been reported in the pre-specified way; 2) The study protocol is not
available but it is clear that the published reports include all expected outcomes, 
including those that were pre-specified (convincing text of this nature may be 
uncommon).

No (high risk of bias): Any one of the following: 1) Not all of the study’s pre-specified
primary outcomes have been reported; 2) One or more primary outcomes is 
reported using measurements, analysis methods or subsets of the data (e.g. 
subscales) that were not pre-specified; 3) One or more reported primary outcomes 
were not pre-specified (unless clear justification for their reporting is provided, such 
as an unexpected adverse effect); 4) One or more outcomes of interest in the 
review are reported incompletely so that they cannot be entered in a meta-analysis;
5) The study report fails to include results for a key outcome that would be expected
to have been reported for such a study.

Unclear (uncertain risk of bias): Insufficient information to permit judgement of 
‘Yes’ or ‘No’. It is likely that the majority of studies will fall into this category.

Yes
No
Unclear

Methods - ROB - 
all designs  - 
selective 
outcome 
reporting

9.13 State how the possibility of 
selective outcome reporting 
was examined by the review 
authors, and what was found.
[free text; page no. Complete 
for ALL designs] 

State how the possibility of selective outcome reporting was examined by the 
review authors, and what was found.

free text

Methods - ROB - 
clustered designs 
- selective 
recruitment

9.14 Was selective recruitment of 
CQI teams, team members, 
and patients, adequately 
prevented during the study?
[select from list; complete for 
clustered designs]

Yes (low risk of bias): 'Participants' and those involved in the identification and/or 
recruitment of the 'participants' did not have knowledge of the group allocation 
because one of the following, or an equivalent, method was employed 
a) 'Participant' recruitment was completed prior to group assignment and the same 
'participants' were followed up over time 
b) 'Participant' recruited post group assignment but: Carried out by a person who 
was blinded to the group allocation. OR Carried out by a person who is unaware of 
characteristics of the 'participants' (for example, effectiveness of teams, clinical 
characteristics of patients). 
c) Eligibility criteria were such that it was unlikely to be subverted by knowledge of 
group allocation (for example, all health professionals within a cluster included; all 
patients attending a hospital within a specified period of time included). 
d) Invited by mail questionnaire with identical information to 'participants' in the 
intervention and control arms.

No (high risk of bias): Those involved in the identification and/or recruitment of the 
'participants' may have had knowledge of the group allocation: 
'Participant' identification and/or recruitment undertaken post group allocation 
by a person who was unblinded and who may have had knowledge of 
characteristics of the of the 'participants'.

Unclear: Insufficient information to permit judgement of 'Yes' or 'No'.

Yes
No
Unclear

Methods - ROB - 
clustered designs 
- selective 
recruitment

9.15 Describe all measures used to 
prevent selective recruitment 
of teams, team members, and 
patients.
[free text; page no. Complete 
for clustered designs]

Free text description; quotes, comments or both. free text
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Methods - ROB - 
all designs  - 
other bias

9.16 Was the study apparently free 
of other problems that could 
put it at a risk of bias?
[select from list; complete for 
ALL designs]

Yes (low risk of bias): The study appears to be free of other sources of bias.

No (high risk of bias): There is at least one important risk of bias. For example, the 
study: 1) Had a potential source of bias related to the specific study design used; or
2) Stopped early due to some data-dependent process (including a formal-stopping 
rule); or 3) Has been claimed to have been fraudulent; or 4) Had some other 
problem. [Note extreme baseline imbalance is dealt with by an additional EPOC 
criterion - see 9.18-9.21)

Unclear (uncertain risk of bias): There may be a risk of bias, but there is either: 1) 
Insufficient information to assess whether an important risk of bias exists; or 2) 
Insufficient rationale or evidence that an identified problem will introduce bias.

Yes
No
Unclear

Methods - all 
designs  - other 
bias

9.17 State any important concerns 
about other potential threats to 
validity.
[free text; page no. Complete 
for ALL designs] 

State any important concerns about bias not addressed in the other domains in the 
tool. 

free text

Methods - ROB - 
RTs, CT, CBA  - 
baseline

9.18 Were baseline outcome 
measurements similar for the 
primary 'provider' outcome?
[select from list; complete for 
RT, CT, CBA]

EPOC additional ROB criterion: Assess following extraction of results. 

Yes (low risk of bias): 1) provider performance or patient outcomes were measured 
prior to the intervention, and no important differences were present across study 
groups or 2) in RCTs, imbalanced but appropriate adjusted analysis was performed 
(e.g. Analysis of covariance). 

No (high risk of bias): if important differences were present and not adjusted for in 
analysis. 

Unclear (uncertain risk of bias): no baseline measure of outcome. 

If 'unclear' or 'no', but there is sufficient data in the paper to do an adjusted analysis 
(e.g. Baseline adjustment analysis or Intention to treat analysis) the criteria should 
be re-scored to 'Yes'.

yes
no
unclear

Methods - ROB - 
RTs, CT, CBA  - 
baseline

9.19 Specify important differences 
in the primary 'provider' 
outcome at baseline and 
whether adjustment analysis 
was performed.
[free text; page no.  Complete 
for RT, CT, CBA] 

Specify any important difference between groups at baseline in the primary 
outcome measure, and 1) whether these were adjusted for by the investigators and
if so, method of analysis; or 2) whether these were adjusted for by the review 
authors and, if so, method of analysis. 

free text

Methods - ROB - 
RTs, CT, CBA  - 
baseline

9.20 Were baseline outcome 
measurements similar for the 
primary patient outcome?
[select from list; complete for 
RT, CT, CBA]

see 9.16 EPOC additional ROB criterion: Assess following extraction of results. yes
no
unclear

Methods - ROB - 
RTs, CT, CBA  - 
baseline

9.21 Specify important differences 
in the primary patient outcome 
at baseline and whether 
adjustment analysis was 
performed.
[free text; page no.  Complete 
for RT, CT, CBA] 

see 9.17 free text

Methods - ROB - 
RTs, CT, CBA  - 
baseline

9.22 Were baseline characteristics 
similar?
[select from list; complete for 
RT, CT, CBA]

EPOC additional ROB criterion: Assess following extraction of results. 

Yes (low risk of bias): baseline characteristics of the study and comparator/control 
providers are reported and similar. 

No (high risk of bias): there are differences between intervention and 
comparator/control providers. Note that in some cases imbalance in patient 
characteristics may be due to recruitment bias whereby the provider was 
responsible for recruiting patients into the trial.

Unclear (uncertain risk of bias): Not clear in the paper (e.g. characteristics are 
mentioned in text but no data were presented). There is no report of characteristics 
in text or tables.

yes
no
unclear

Methods - ROB - 
RTs, CT, CBA  - 
baseline

9.23 State characteristics on which 
judgement was made, and 
description of what was 
reported.
[free text; page no.  Complete 
for RT, CT, CBA]

Specify main characteristics assessed at baseline and report results for 
characteristics for which there were important differences. Quote any statement 
reporting whether baseline characteristics were similar, and specify whether 
supporting data was presented (in text or tables). 

free text
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Methods - ROB - 
RTs, CT, CBA  - 
contamination

9.24 Was the study adequately 
protected against 
contamination?
[select from list; complete for 
RT, CT, CBA]

EPOC additional ROB criterion: 
Yes (low risk of bias): allocation was by community, institution or  practice and it is 
unlikely that the control group received the intervention. 

No (high risk of bias): it is likely that the control group received the intervention (e.g.
if patients rather than professionals were randomised). 

Unclear (uncertain risk of bias): professionals were allocated within a clinic or 
practice and it is possible that communication between intervention and control 
professionals could have occurred (e.g. physicians within practices were allocated 
to intervention or control).

yes
no
unclear

Methods - ROB - 
RTs, CT, CBA  - 
contamination

9.25 Describe measures taken to 
protect against contamination, 
and potential for contamination.
[free text; page no.  Complete 
for RT, CT, CBA]

Describe measures taken to protect against contamination, and potential for the 
comparator group to be exposed to the intervention.

free text

Methods - ROB - 
ITS 

9.26 Was the intervention 
independent of other changes? 
[select from list; complete for 
ITS]

Yes (low risk of bias): there are compelling arguments that the intervention 
occurred independently of other changes over time and the outcome was not 
influenced by other confounding variables/historic events during study period.

No (high risk of bias): if reported that intervention was not independent of other 
changes in time (eg. specific changes or events occurred that could have 
confounded the outcomes)

Unclear: Insufficient information reported to permit judgement of ‘Yes’ or ‘No’. This 
is the case if the authors do not assess or describe other changes or potential 
confounders, or if assessment is not described in sufficient detail to allow a definite 
judgement 

yes
no
unclear

Methods - ROB - 
ITS 

9.27 Describe any assessment of 
changes or events that could 
have influenced outcomes.
[free text; page no. Complete 
for ITS]

Describe any assessment of changes or events over time, including potentially 
confounding variables identified or measured by the investigators that could have 
influenced the study outcomes. Extract text stating whether the intervention was 
independent of other changes.

free text

Methods - ROB - 
ITS 

9.28 Was the shape of the 
intervention effect pre-
specified?
[select from list; complete for 
ITS]

Yes (low risk of bias): point of analysis is the point of intervention OR a rational 
explanation for the shape of intervention effect was given by the author(s). Where 
appropriate, this should include an explanation if the point of analysis is NOT the 
point of intervention

No (high risk of bias): if it is clear that the condition above is not met

yes
no
unclear

Methods - ROB - 
ITS 

9.29 Comments re. pre-specification 
of shape of the intervention
[free text; page no. Complete 
for ITS]

free text

Methods - ROB - 
ITS 

9.30 Was the intervention unlikely to 
affect data collection?
[select from list; complete for 
ITS]

Yes (low risk of bias): the investigators reported that the intervention itself was 
unlikely to affect data collection (for example, sources and methods of data 
collection were the same before and after the intervention); 

No (high risk of bias): if the intervention itself was likely to affect data collection (for 
example, any change in source or method of data collection reported).

yes
no
unclear

Methods - ROB - 
ITS 

9.31 Describe any measures used 
to prevent the intervention 
affecting data collection.
[free text; page no. Complete 
for ITS]

Describe any measures used to prevent the intervention affecting data collection. free text

Outcomes 10.01 What provider performance 
outcomes were measured?
[extract verbatim; page no. List 
all outcomes]

Any measure of healthcare professional performance. These outcomes are usually 
measures of adherence to recommended practice or process of care, and link 
directly to the targeted behaviour change. Measures of compliance with a guideline 
or other evidence-based recommendations are common. These include 
compliance with individual recommendations (eg. prescribing) and composite 
measures (eg. performing all specified preventive care services for infants 6-12 
months).

free text

Outcomes 10.02 What patient outcomes were 
measured?
[extract verbatim; page no. List 
all outcomes]

e.g. pain, health-related quality of life, function, mortality free text

Outcomes 10.03 What surrogate patient 
outcomes were measured?
[extract verbatim; page no. List 
all outcomes]

e.g. patient experience of care, patient evaluation of care co-ordination,
readmission, length of stay

free text
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Outcomes 10.04 What system or process 
change outcomes were 
measured?
[extract verbatim; page no. List 
all outcomes]

Organisational changes to systems or processes used to deliver care (e.g. 
implementation of the Chronic Care Model, adoption of new systems for care co-
ordination).

free text

Outcomes 10.05 What resource use outcomes 
were measured?
[extract verbatim; page no. List 
all outcomes]

Organisational performance indicators (e.g. access, equity, wait lists). free text

Outcomes 10.06 What organisational 
performance outcomes were 
measured?
[extract verbatim; page no. List 
all outcomes]

Resource use: cost of implementing and sustaining the intervention, and 
subsequent use of healthcare resources.

free text

Outcomes 10.07 What team performance 
outcomes were measured?
[extract verbatim; page no. List 
all outcomes]

Team performance or participation (e.g. perceived team effectiveness, team 
climate).

free text

Results - RT, 
CRT, CT, CBA

0.00 Guidance regarding data 
collection for results from RT, 
CRT, CT, CBA designs

Results for randomised trials, controlled trials and before after studies are recorded 
in the following section:
Section 11: data collection on clusters and participants
Section 12: data collection for binary outcomes
Section 13: data collection for continuous outcomes
Section 14: effect estimates for continuous outcomes
Section 15: data collection for additional analyses, not collected elsewhere. 

In sections 12-14, extract results for the primary outcome  in each outcome 
category as follows (see the protocol for more details):
1) If the investigators specify a primary outcome(s), then extract data for that/those 
outcome(s).  OR
2) If no primary outcome is specified and a sample size calculation has been 
undertaken, then only extract data on the outcome(s) in the sample size calculation
If sample size based on more than one outcome, expand columns to record details 
for each outcome. OR
3) If no primary outcomes have been specified, and no outcomes have been used 
in sample size calculations, outcome data should be extracted for all outcomes in 
the relevant outcome category. If this is the case, add rows to record details for eac

Add rows  to extract data for additional outcome categories, or if data for 
multiple outcomes in a single category needs to be recorded.  Select the 
previous entry and the new row  then 'fill down' to create drop down lists. 
Select the new row only , then clear data (edit > clear > contents)

Results - RT, 
CRT, CT, CBA - 
clusters

11.01 Number of clusters 
randomised

[complete for each group. page 
no. Complete for RT, CRT, CT, 
CBA

MI = number of clusters in the intervention group 

MC1, MC2... = number of clusters in the comparator group 1, 2 … (add groups if 

required)

Mpooled = number of clusters  

MI

MC1

MC2

Mpooled

NA - not a clustered design

Results - RT, 
CRT, CT, CBA - 
clusters

11.02 When were patient participants 
identified/recruited?

[Select from list. page no. 
Complete for RT, CRT, CT, 
CBA

Select from list to indicate whether patients were identified/recruited prior to 
randomisation of clusters, or whether identification occurred after randomisation of 
clusters. 

In clustered designs, it is sometimes possible to identify patients prior to 
randomisation of clusters. For example, if the condition being studied is a chronic 
condition, patients may be able to be identified from searches of practice clinical 
files prior to randomisation. However, in many clustered designs, patients will be 
recruited post randomisation.

Prior to randomisation of 
clusters
Post randomisation of 
clusters
Unclear - not reported
Unclear - reviewer uncertain
NA - not a clustered design

Results - RT, 
CRT, CT, CBA - 
clusters

11.03 Number of patient participants 
eligible for recruitment 
(including non-consenting 
patients)

[complete for each group; page 
no. Complete for RT, CRT, CT, 
CBA

Total number of eligible patients identified from chart reviews, or number of patients
invited to participate. Indicate as ‘Missing’ if reported as consenting patients only. 

PI = number of patient participants eligible for recruitment to intervention group 

clusters
PC1 = number of patient participants eligible for recruitment to comparator group 

clusters  (add 'PC2' etc to denote additional comparator groups)

PPooled = number of patient participants 

Adapted from Taljaard data extraction form (V5.3 July 2008).  This item is to be 
used to calculate recruitment rates and assess potential selective recruitment. See 
Eldridge, 2009, BMJ.

PI

PC1

Ppooled

Missing
NA - not a clustered design

Results - RT, 
CRT, CT, CBA - 
clusters

11.04 Total cluster size (eg. total 
number of patients on practice 
list) 

[complete for each group; page 
no. Complete for RT, CRT, CT, 
CBA]

Total cluster size is the sum of the total number of patients in the practices/clusters 
in each of the intervention groups.  This might be reported as practice list size, 
population served etc.

TI = total number of patients in intervention group practices

TC1 = total number of patients in comparator group practices

Tpooled = total number of patients in practice/clusters in all groups

TI

TC1

Tpooled

NR - not reported
NA - not a clustered design
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Results - RT, 
CRT, CT, CBA - 
clusters

11.05 Notes re. clusters and patient 
participants (Fields 10.10-
10.12)

[free text note; page no.]

Include here:
1) any points for discussion (field no. )
2) points of clarification (field no.)
3) page references if not extracted elsewhere
4) actions required

free text

Results - RT, 
CRT, CT, CBA - 
binary data

12.01 Name of primary outcome 
(binary outcomes)

[Extract verbatim; page no. 
Complete for RT, CRT, CT, 
CBA

Eg. for  primary provider performance outcome  'referral for plain x-ray' free text

Results - RT, 
CRT, CT, CBA - 
binary data

12.02 To what category does this 
outcome belong? (binary 
outcomes)

[Select from list; page no. 
Complete for RT, CRT, CT, 
CBA]

Select from list.  See 10.01-10.07 for description of outcome categories. professional performance
patient outcome
surrogate patient outcome
system or process change
organisational performance 
indicator
team performance
resource use

Results - RT, 
CRT, CT, CBA - 
binary data

12.03 Did the authors state that this 
was the primary outcome?
(binary outcomes)

[Select from list; page no. 
Complete for RT, CRT, CT, 
CBA

Select from list.   Score as yes if the authors clearly state that this is the primary 
outcome. 

yes
no
unclear - not reported
unclear - reviewer uncertain

Results - RT, 
CRT, CT, CBA - 
binary data

12.04 Was the sample size 
calculation based on this 
outcome? (binary outcomes)

[Select from list; page no. 
Complete for RT, CRT, CT, 
CBA]

Select from list. yes
no
unclear - not reported
unclear - reviewer uncertain

Results - RT, 
CRT, CT, CBA - 
binary data

12.05 How was the primary outcome 
defined?  (binary outcomes)

[Extract verbatim description; 
page no. Complete for RT, 
CRT, CT, CBA]

Extract verbatim, a description of how the outcome variable was defined.  eg. from 
a cutoff on a continuous scale

free text

Results - RT, 
CRT, CT, CBA - 
binary data

12.06 12.06 How was primary 
outcome data collected? 
(binary outcomes)

[Extract source & method eg. 
self report, file audit by 
outcome assesor, routine data 
collected for medicare 
reimbursement]

Extract verbatim, a description of the method/s used to collect data for this outcome
measure. 

Ie What was the source and method of collection of the data? For example self 
report, clinical file audit by outcome assessor; routine data source collected for 
administrative, reimbursement or reporting purposes (specify) 

free text

Results - RT, 
CRT, CT, CBA - 
binary data

12.07 What was the direction of 
effect for the primary outcome? 
(binary outcomes)

[select from list, page no. 
Complete for RT, CRT, CT, 
CBA

Studies reporting risk ratios or odds ratios for the primary outcome:  indicate 
whether a ration >1 represents benefit or  harm. 

Studies reporting risk difference:  indicate whether a difference >0 represents 
benefit or  harm. 

>1 = benefit (RR, OR)
>1 = harm (RR, OR)
>0 = benefit (RD)
>0 = harm (RD)

Results - RT, 
CRT, CT, CBA - 
binary data

12.08 What was the length of follow 
up for the primary outcome? 
(binary outcomes)

[specify and state units; page 
no. Complete for RT, CRT, CT, 
CBA

State the length of follow-up and units (eg. days, months) free text

Results - RT, 
CRT, CT, CBA - 
binary data

12.09 Notes re. identification of 
primary outcome  (Fields )

[free text note; page no.]

Include here:
1) any points for discussion (field no. )
2) points of clarification (field no.)
3) page references if not extracted elsewhere
4) actions required

free text
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Results - RT, 
CRT, CT, CBA - 
binary data

12.10-
12.13

Baseline statistics for the 
intervention group (binary 
outcomes)

[page no. Complete for RT, 
CRT, CT, CBA

Record the following statistics for the intervention group at baseline
1) the number of participants
2) the number of events
3) the event rate

N(participants) =

N(events) =
Rate,baseline =
not reported
unclear - reviewer uncertain

Results - RT, 
CRT, CT, CBA - 
binary data

12.14-
12.16

Baseline statistics for the 
comparator group (binary 
outcomes)

[page no. Complete for RT, 
CRT, CT, CBA

Record the following statistics for the comparator group at baseline
1) the number of participants
2) the number of events
3) the event rate

N(participants) =

N(events) =
Rate,baseline =
not reported
unclear - reviewer uncertain

Results - RT, 
CRT, CT, CBA - 
binary data

12.17-
12.19

Follow-up statistics for the 
intervention group (binary 
outcomes)

[page no. Complete forRT, 
CRT, CT, CBA

Record the following statistics for the intervention group at follow-up
1) the number of participants
2) the number of events
3) the event rate

N(participants) =

N(events) =
Rate,baseline =
not reported
unclear - reviewer uncertain

Results - RT, 
CRT, CT, CBA - 
binary data

12.20-
12.22

Follow-up statistics for the 
comparator group
(binary outcomes)

[page no. Complete of RT, 
CRT, CT, CBA

Record the following statistics for the comparator group at follow-up
1) the number of participants
2) the number of events
3) the event rate

N(participants) =

N(events) =
Rate,baseline =
not reported
unclear - reviewer uncertain

Results - RT, 
CRT, CT, CBA - 
binary data

12.30 What estimator did the 
investigators report? (binary 
outcomes)

[select from list; page no. 
Complete for RT, CRT, CT, 
CBA

Specify the estimator reported by the investigator, selecting from one of the 
following unadjusted  or adjusted  effect estimators.  If the investigators report more 
than one estimator, record details for each in a separate group of columns (expand 
group and add additional columns if required). 

Estimate of intervention effect, unadjusted for any variables:
1) Risk ratio: RR unadjusted
2) Odds ratio: OR unadjusted
3) Risk difference: RD
If unadjusted estimate, extract data to relevant fields

Estimation of intervention effect from a model, adjusting for variables as specified 
by the authors (eg. design strata, potential confounding variables):
4) RR adjusted (from model)
5) OR adjusted (from model)
6) RD adjusted (from model)
If unadjusted estimate, extract data to relevant fields

RR unadjusted
OR unadjusted
RD unadjusted
RR adjusted (from model)
OR adjusted (from model)
RD adjusted (from model)
unclear - raw data only
unclear - reviewer uncertain

Results - RT, 
CRT, CT, CBA - 
binary data

12.31 Record the comparison made 
when calculating the estimator, 
using format specified in 
guidance.

[free text; page no.  Complete 
for RT, CRT, CT, CBA]

Record the comparison the investigators made when calculating the estimator (to 
avoid confusion over which group was treated as the intervention group and which 
as the comparator). 

Use the following formats to record the comparison: 
RR: (group name)/(group name) eg. CQI/academic detailing
OR: (group name)/(group name) eg. CQI/academic detailing
RD: (group name) - (group name) eg. CQI - AD

RR: (group name)/(group 
name)
OR: (group name)/(group 
name)
RD: (group name) - (group 
name)

Results - RT, 
CRT, CT, CBA - 
binary data

12.32-
12.38

Data extraction for studies 
reporting an unadjusted 
estimate of intervention effect 
(binary outcomes)

[extract specified data, page 
no. Complete for RT, CRT, CT, 
CBA]

Extract the following data

Estimate of intervention effect, unadjusted for any variables.
N: number of participants included in the analysis
SE: standard error
LB: lower bound of the confidence interval
UB: upper bound of the confidence interval
CI width: e.g. 95%, 99%
p-value: exact

na

Results - RT, 
CRT, CT, CBA - 
binary data

12.39 Does the analysis appropriately
account for clustering? (binary 
outcomes)

[select from list; page no. 
Complete for RT, CRT, CT, 
CBA]

Adjustment for clustering in the analysis could be achieved through various 
methods, examples include: 
(i) analysis of summary measures from each cluster, 
(ii) a statistical method which appropriately accounts for the cluster design. 
Statistical methods may include multilevel models, generalised estimating 
equations, use of robust standard errors, variance components analysis, and 
random effects meta-analysis.

yes
no
unclear - not reported
unclear - reviewer uncertain
NA - not a clustered design
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Results - RT, 
CRT, CT, CBA - 
binary data

12.40-
12.48

Data extraction for studies 
reporting an adjusted estimate 
of intervention effect from a 
model (binary outcomes)

[page no. Complete for RT, 
CRT, CT, CBA]

For studies reporting an estimate of intervention effect from a model extract the 
following:

estimate of intervention effect (e.g. RR= 0.8)
N: number of participants included in the analysis
SE: standard error
CI width (e.g. 95%, 99%)
LB: lower bound of the confidence interval
UB: upper bound of the confidence interval
p-value: exact if possible (e.g. p = 0.015)
Variables adjusted for in the model (e.g. list of design strata and potential 
confounding variables)
Verbatim description about the fitted model. If multiple models are fitted, note that 
this is the case, and select as first preference the model which adjusts for only 
stratification variables, or baseline of the outcome, or pre-specified confounders, or 
all three.

Results - RT, 
CRT, CT, CBA - 
binary data

12.49 Does the analysis appropriately
account for clustering? (binary 
outcomes)

[select from list; page no. 
Complete for RT, CRT, CT, 
CBA]

Adjustment for clustering in the analysis could be achieved through various 
methods, examples include: 
(i) analysis of summary measures from each cluster, 
(ii) a statistical method which appropriately accounts for the cluster design. 
Statistical methods may include multilevel models, generalised estimating 
equations, use of robust standard errors, variance components analysis, and 
random effects meta-analysis.

yes
no
unclear - not reported
unclear - reviewer uncertain
NA - not a clustered design

Results - RT, 
CRT, CT, CBA - 
binary data

12.50 What was the number of 
clusters included in the 
analysis? (binary outcomes)

[select from list; page no. 
Complete for RT, CRT, CT, 
CBA]

This will be potentially be used to adjust any analyses which do not adjust for 
clustering. It also allows for assessment of cluster attrition.

MI

MC1

MC2

Mpooled

NA - not a clustered design

Results - RT, 
CRT, CT, CBA - 
binary data

12.51 Description of the analysis 
(binary outcomes)

[extract verbatim; page no. 
Complete for RT, CRT, CT, 
CBA]

Verbatim description of the analysis (including page numbers). This will usually be 
reported in the Methods section, but may also be reported in the results section.

Results - RT, 
CRT, CT, CBA - 
binary data

12.52 Record the Intra-cluster 
correlation (pooled and group) 
(binary outcomes)

[page no. Complete for RT, 
CRT, CT, CBA]

If reported, record the intra-cluster correlation for the intervention and comparator 
group, and the pooled ICC.  

ICCI = 

ICCC =

ICCPooled =

Results - RT, 
CRT, CT, CBA - 
binary data

12.53 Record the design effect 
(DEFF) (pooled and group) 
(binary outcomes)

[page no. Complete for RT, 
CRT, CT, CBA]

If reported, record the design effect (DEFF) for the intervention and comparator 
group, and the pooled DEFF.  

DEFFI = 

DEFFC =

DEFFPooled =

Results - RT, 
CRT, CT, CBA - 
binary data

12.54 Notes regarding any aspect of 
the data extraction (binary 
outcomes)

[page no. Complete for RT, 
CRT, CT, CBA]

Include here:
1) any points for discussion / points of clarification (field no. )
2) data to be checked (field no.)
3) page references if not extracted elsewhere

Results - RT, 
CRT, CT, CBA - 
continuous data

13.01 Name of primary outcome 
(continuous outcomes)

[Extract verbatim; page no. 
Complete for RT, CRT, CT, 
CBA

Complete for the primary outcome in each of the outcome categories. 

Eg. for  primary provider performance outcome  'referral for plain x-ray'

free text

Results - RT, 
CRT, CT, CBA - 
continuous data

13.02 To what category does this 
outcome belong? (continuous 
outcomes)

[Select from list; page no. 
Complete for RT, CRT, CT, 
CBA]

Select from list.  See 10.01-10.07 for description of outcome categories. professional performance
patient outcome
surrogate patient outcome
system or process change
organisational performance 
indicator
team performance
resource use
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Results - RT, 
CRT, CT, CBA - 
continuous data

13.03 Did the authors state that this 
was the primary outcome?
(continuous outcomes)

[Select from list; page no. 
Complete for RT, CRT, CT, 
CBA

Select from list.   Score as yes if the authors clearly state that this is the primary 
outcome. 

yes
no
unclear - not reported
unclear - reviewer uncertain

Results - RT, 
CRT, CT, CBA - 
continuous data

13.04 Was the sample size 
calculation based on this 
outcome? (continuous 
outcomes)

[Select from list; page no. 
Complete for RT, CRT, CT, 
CBA]

Select from list. yes
no
unclear - not reported
unclear - reviewer uncertain

Results - RT, 
CRT, CT, CBA - 
continuous data

13.05 What was the name of scale or 
instrument used to measure 
the outcome?

[Free text; page no. Complete 
for RT, CRT, CT, CBA]

Extract name (eg. Hopkins Symptom Checklist (SCL)) or record as 'not reported'

Results - RT, 
CRT, CT, CBA - 
continuous data

13.06 What type of response scale 
was used? (continuous 
outcomes)

[Select from list; page no. 
Complete for RT, CRT, CT, 
CBA]

eg. Likert, numerical, VAS Likert
numerical
VAS
other - [specify]
not reported

Results - RT, 
CRT, CT, CBA - 
continuous data

13.07 What was the range of the 
response scale used to 
measure the outcome? 
(continuous outcomes)

[extract verbatim, page no. 
Complete for RT, CRT, CT, 
CBA]

eg. range of 0 - 100

Results - RT, 
CRT, CT, CBA - 
continuous data

13.08 What, if any, were the units of 
measurement of the scale? 
(continuous outcomes)

[extract; page no. Complete for 
RT, CRT, CT, CBA]

eg. mm Hg

Results - RT, 
CRT, CT, CBA - 
continuous data

13.09 Does an increase in score on 
the scale mean benefit or 
harm? (continuous outcomes)

[complete; page no. Complete 
for RT, CRT, CT, CBA]

Specify the direction of the scale, ie does an increase in score mean benefit or 
harm?

an increase in score means: 

Results - RT, 
CRT, CT, CBA - 
continuous data

13.10 Did the authors cite references 
reporting the measurement 
properties of the scale (eg 
reliability and validity)? 
(continuous outcomes)

[select, page no. Complete for 
RT, CRT, CT, CBA]

Only objective primary outcomes will be included in the review.  If the outcome is 
measured by questionnaire (or a scale), record whether the authors cited 
references for the  reliability and validity of the measure.  

yes
no reference or statement
no reference, statement: 
[extract text]
unclear

Results - RT, 
CRT, CT, CBA - 
continuous data

13.11 Were any transformations 
performed on the data? (eg. 
analysed on a log scale) 
(continuous outcomes)

[Extract verbatim; page no. 
Complete for RT, CRT, CT, 
CBA]

Extract verbatim, any description of transformations performed on the data. 

Results - RT, 
CRT, CT, CBA - 
continuous data

13.12 What was the length of follow 
up? (continuous outcomes)

[specify and state units; page 
no. Complete for RT, CRT, CT, 
CBA

State the length of follow and units (eg. days, months) free text
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Results - RT, 
CRT, CT, CBA - 
continuous data

13.13-
13.23

Baseline statistics for the 
intervention group (continuous 
outcomes)

[page no. Complete for RT, 
CRT, CT, CBA

For studies reporting continuous outcomes, extract the following data for the 
intervention  group at baseline :

N: number of participants included in the analysis
Mean
SD standard deviation
SE: standard error
CI width (e.g. 95%, 99%)
LB: lower bound of the confidence interval
UB: upper bound of the confidence interval
t/z score
p-value: exact if possible (e.g. p = 0.015)
median
IQR

Results - RT, 
CRT, CT, CBA - 
continuous data

13.24-
13.34

Baseline statistics for the 
comparator group (continuous 
outcomes)

[page no. Complete for RT, 
CRT, CT, CBA

For studies reporting continuous outcomes, extract the following data for the 
comparator  group at baseline :

N: number of participants included in the analysis
Mean
SD standard deviation
SE: standard error
CI width (e.g. 95%, 99%)
LB: lower bound of the confidence interval
UB: upper bound of the confidence interval
t/z score
p-value: exact if possible (e.g. p = 0.015)
median
IQR

Results - RT, 
CRT, CT, CBA - 
continuous data

13.35-
13.45

Follow-up statistics for the 
intervention group (continuous 
outcomes)

[page no. Complete forRT, 
CRT, CT, CBA

For studies reporting continuous outcomes, extract the following data for the 
intervention  group at follow-up :

N: number of participants included in the analysis
Mean
SD standard deviation
SE: standard error
CI width (e.g. 95%, 99%)
LB: lower bound of the confidence interval
UB: upper bound of the confidence interval
t/z score
p-value: exact if possible (e.g. p = 0.015)
median
IQR

Results - RT, 
CRT, CT, CBA - 
continuous data

13.46-
13.56

Follow-up statistics for the 
comparator group
 (continuous outcomes)

[page no. Complete of RT, 
CRT, CT, CBA

For studies reporting continuous outcomes, extract the following data for the 
comparator  group at follow-up :

N: number of participants included in the analysis
Mean
SD standard deviation
SE: standard error
CI width (e.g. 95%, 99%)
LB: lower bound of the confidence interval
UB: upper bound of the confidence interval
t/z score
p-value: exact if possible (e.g. p = 0.015)
median
IQR

Results - RT, 
CRT, CT, CBA - 
continuous data

13.57-
13.67

Change from baseline statistics
for the intervention group 
(continuous outcomes)

[page no. Complete forRT, 
CRT, CT, CBA

For studies reporting change from baseline, extract the following data for the 
intervention  group:

N: number of participants included in the analysis
Mean
SD standard deviation
SE: standard error
CI width (e.g. 95%, 99%)
LB: lower bound of the confidence interval
UB: upper bound of the confidence interval
t/z score 
p-value: exact if possible (e.g. p = 0.015)
median
IQR
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Results - RT, 
CRT, CT, CBA - 
continuous data

13.68-
13.78

Change from baseline statistics
for the comparator group
 (continuous outcomes)

[page no. Complete of RT, 
CRT, CT, CBA

For studies reporting change from baseline, extract the following data for the 
comparator  group:

N: number of participants included in the analysis
Mean
SD standard deviation
SE: standard error
CI width (e.g. 95%, 99%)
LB: lower bound of the confidence interval
UB: upper bound of the confidence interval
t/z score
p-value: exact if possible (e.g. p = 0.015)
median
IQR

Results - RT, 
CRT, CT, CBA - 
continuous data

13.79 Correlation between baseline 
and follow-up.  (continuous 
outcomes)

[extract specified data, page 
no. Complete for RT, CRT, CT, 
CBA]

Corrc

CorrI

Corrpooled

not reported

Results - RT, 
CRT, CT, CBA - 
continuous data

14.01-
14.10

Data extraction for studies 
reporting an unadjusted 
estimate of intervention effect 
from a model  (continuous 
outcomes)

[extract specified data, page 
no. Complete for RT, CRT, CT, 
CBA]

For studies reporting an unadjusted estimate of intervention effect (eg. a t-test or 
ANOVA) extract the following: 

Estimate
N
SE 
CI width (e.g. 95%, 99%) 
LB:  Lower bound of the confidence interval 
UB: Upper bound of the confidence interval
t/z
F-value
p-value (exact) 
MSE: mean square error (from ANOVA, ANCOVA) 
number of arms in the model

Note that the model may be very simple, such as a difference in means at follow-up
or a difference in mean change at follow-up, with no adjustment for other variables.

Results - RT, 
CRT, CT, CBA - 
continuous data

14.11 Does the analysis appropriately
account for clustering?  
(continuous outcomes)

[extract specified data, page 
no. Complete for RT, CRT, CT, 
CBA]

Adjustment for clustering in the analysis could be achieved through various 
methods, examples include: (i) analysis of summary measures from each cluster, 
(ii) a statistical method which appropriately accounts for the cluster design. 
Statistical methods may include multilevel models, generalised estimating 
equations, use of robust standard errors, variance components analysis, and 
random effects meta-analysis.

yes
no
unclear - not reported
unclear - reviewer uncertain
NA - not a clustered design

Results - RT, 
CRT, CT, CBA - 
continuous data

14.12 What was the number of 
clusters included in the 
analysis? (continuous 
outcomes)

[select from list; page no. 
Complete for RT, CRT, CT, 
CBA]

This will be potentially be used to adjust any analyses which do not adjust for 
clustering. It also allows for assessment of cluster attrition.

MI

MC1

MC2

Mpooled

NA - not a clustered design

Results - RT, 
CRT, CT, CBA - 
continuous data

14.13-
14.25

Data extraction for studies 
reporting an adjusted  estimate 
of intervention effect from a 
model  (continuous outcomes)

[extract specified data, page 
no. Complete for RT, CRT, CT, 
CBA]

For studies reporting an adjusted  estimate of intervention effect (eg. a t-test or 
ANOVA) extract the following:

Estimate
N
SE 
CI width (e.g. 95%, 99%) 
LB:  Lower bound of the confidence interval 
UB: Upper bound of the confidence interval
 t/z
F-value
p-value (exact) 
MSE: mean square error (from ANOVA, ANCOVA) 
number of arms in the model
variables adjusted for in the model (e.g. list of design strata and potential 
confounding variables) 
verbatim description about the fitted model 

Note that the model may be very simple, such as a difference in means at follow-up
or a difference in mean change at follow-up, with no adjustment for other variables.
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Results - RT, 
CRT, CT, CBA - 
continuous data

14.26 Does the analysis appropriately
account for clustering?  
(continuous outcomes)

[extract specified data, page 
no. Complete for RT, CRT, CT, 
CBA]

see 12.09 yes
no
unclear - not reported
unclear - reviewer uncertain
NA - not a clustered design

Results - RT, 
CRT, CT, CBA - 
continuous data

14.27 What was the number of 
clusters included in the 
analysis? (continuous 
outcomes)

[select from list; page no. 
Complete for RT, CRT, CT, 
CBA]

This will be potentially be used to adjust any analyses which do not adjust for 
clustering. It also allows for assessment of cluster attrition.

MI

MC1

MC2

Mpooled

NA - not a clustered design

Results - RT, 
CRT, CT, CBA - 
continuous data

14.28 Record the Intra-cluster 
correlation (pooled and group) 
(continuous outcomes)

[page no. Complete for RT, 
CRT, CT, CBA]

If reported, record the intra-cluster correlation for the intervention and comparator 
group, and the pooled ICC.  

ICCI = 

ICCC =

ICCPooled =

Results - RT, 
CRT, CT, CBA - 
continuous data

14.29 Record the design effect 
(DEFF) (pooled and group) 
(continuous outcomes)

[page no. Complete for RT, 
CRT, CT, CBA]

If reported, record the design effect (DEFF) for the intervention and comparator 
group, and the pooled DEFF.  

DEFFI = 

DEFFC =

DEFFPooled =

Results - RT, 
CRT, CT, CBA - 
continuous data

14.30 Notes regarding any aspect of 
the data extraction (continuous 
outcomes)

[page no. Complete for RT, 
CRT, CT, CBA]

Include here:
1) any points for discussion / points of clarification (field no. )
2) data to be checked (field no.)
3) page references if not extracted elsewhere

Results - RT, 
CRT, CT, CBA - 
continuous data

15.01 Were any other statistics 
reported? 

[page no. Complete for RT, 
CRT, CT, CBA]

Other data may be available. For example, the rates of an outcome for each cluster 
may be presented by group. If this data is available, it should be extracted into an 
excel spread-sheet.  

yes
no
unclear - reviewer uncertain

Results - RT, 
CRT, CT, CBA - 
continuous data

15.02 Extract verbatim description of 
any other data available and 
the results. 

[page no. Complete for RT, 
CRT, CT, CBA]
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Characteristics of studies 

Table 1 Characteristics of included studies [ordered by study ID] 

Chin 2007 

Methods  Design: Cluster randomized trial 

Participants  Country: United States 

Setting: Government funded community health centres delivering care to 
disadvantaged populations. 

Specialty: primary care providers 

N practices: High intensity CQI group n=16; Standard intensity CQI group n=17 

N patients: Total for each outcome ranged from 1376 to 2212, but number not 
reported by group so unclear how many patients were in each arm.  

Interventions  INTERVENTION GROUP: High intensity quality improvement collaborative (QIC)

CQI content: 

Local team responsible for developing plans for change guided by a system of 
diabetes care based on the Chronic Care Model (CCM), implementing planned 
changes on a small scale and analyzing the effects of the changes (testing), revising 
changes in response to feedback from tests, spreading the new care system to all 
diabetes patients. Teams used the model for improvement, including PDSA cycles.  

Team composition: not reported. Meeting frequency: not reported, described as 
‘regular’. 

Additional components: none reported 

Implementation methods:  

Educational materials: none reported 

Educational meetings: over 12 months (i) 4 x 1.5 day learning sessions with all 
intervention teams covering quality improvement and clinical topics, and team 
planning time, (ii) 1 x 1 week train‐the‐trainer session on patient‐provider 
communication for one team member who delivered 8hrs of training in their practice, 
(iii) 1 annual meeting of all teams, (iv) 16 x monthly conference calls to help plan and 
implement CCM interventions. 

Feedback and support: feedback on monthly project reports 

Financial support: none reported 

Scope: single CQI team per site, as part of an inter‐organizational QI effort 

Interventions planned/implemented by teams: CCM interventions. Practices were 
given patient educational materials by the investigators and education to support 
provider‐patient communication (as per (ii) above). 

Duration: 36 months comprised of baseline data collection (12 months prior to 
intervention), 12 months intervention (PDSA cycles and implementation of new care 
system), follow‐up data collection (12 months).  

Fidelity assessments: none reported. Implementation of CCM interventions was 
measured through self‐report using the Assessing Chronic Illness Care (ACIC) tool, 
however the investigators did not report results by group, so differences between the 
intervention and comparator group could not be assessed. Scores ranged from 6.7 to 
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8.1 (where 0=worst implementation of the CCM, 11=best) 

COMPARATOR GROUP: standard intensity quality improvement collaborative. 
Includes all components delivered to high intensity group except learning sessions, 
train‐the‐trainer sessions, and the intensive conference calls (i.e. educational meeting 
components i, ii, and iv). 

Outcomes  Targeted behavior: diabetes care based on chronic care model 

Baseline performance: Lipid assessment at baseline not reported separately for 
intervention and control. 

Outcomes: 

Professional performance: test ordering (at least one HbA1c, two HbA1c 3 months 
apart, lipid assessment, microalbumin assessment), prescribing (ACE inhibitor, 
aspirin), dental referral, eye exam or referral, foot exam or referral, influenza 
vaccination, home glucose monitoring, dietary counseling or referral, exercise 
counseling, diabetes education. 

Patient: HbA1C, LDL cholesterol, diastolic and systolic blood pressure 

Data collection methods: chart review by health centre staff for randomly selected 
patients 

Follow up: 0‐12 months post intervention.  

Potential effect 
modifiers 

Nature of the change: increase established management 

Organizational context: not assessed.  

Notes  To be eligible for this trial, health centres in both arms of the trial must have 
participated in one of two quality improvement collaboratives (QICs) aimed at 
improving diabetes care for underserved patients. The earlier collaborative involved 
learning sessions and rapid‐cycle PDSA process. This trial is therefore an extension of 
the earlier study (which used a before‐after design), such that the standard intensity 
arms receives ongoing support and the high intensity arm receives reinforcement, 
through additional training etc. 

Risk of bias [Chin 2007] 

Bias  Authors’ judgment  Support for judgment 

Random sequence generation 
(selection bias) 

Unclear risk  No information is reported on how the allocation 
sequence is generated. 

Allocation concealment 
(selection bias) 

Unclear risk  Not clear if the health centres were randomized at 
one time, who undertook the randomization, and 
whether they were aware of any practice 
characteristics. In addition, it is not clear how the 
generation sequence was generated. 
 
“The 34 centers were then randomized into a 
standard‐intensity arm and a high‐intensity arm, 
stratifying by region and whether the HC had 
participated in the first or second Diabetes 
Collaborative.” (p1136) 

Blinding of providers, patients, 
outcome assessors  
(performance bias and 
detection bias) 

High risk  Professional performance outcome (primary) 
Practitioners were not blind to group allocation. 
However, 'performance' bias arising from this is 
considered part of the intervention. 
 
Selected provider outcome (dichotomous) is lipid 
assessment (has median effect estimate) (Table 4, 
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Bias  Authors’ judgment  Support for judgment 

p1141). Outcomes were abstracted from chart 
review by centre staff, so not blind to group 
allocation. 
 
“…each center was asked to identify patients with 
diabetes through administrative records … or else 
patient registries and then perform chart review 
on 80 diabetic patients … chosen by random 
number generator, or else all diabetic patients … if 
their center had fewer than 80” (p1137) 
 
Patient outcome (primary) 
Outcomes were abstracted from chart review by 
centre staff, so not blind to group allocation (see 
quote for professional outcome). Note: Selected 
patient continuous outcome is systolic blood 
pressure and dichotomous outcome is LDL 
cholesterol (based on median effect estimates) 
(Table 4, p1141).  

Incomplete outcome data 
(attrition bias) 

Low risk  Professional performance outcome (primary) 
34 centres were recruited; 6 dropped out because 
of time constraints: 2 before data collection began 
(1 from each group), and 4 before the final year of 
data collection (1 high‐intensity, 3 standard‐
intensity), which was 2002 (p1136). 
 
Trialists undertook an analysis to investigate the 
effect of drop out; comparing sites that dropped 
out with those that did not. Difference in the 
outcomes were few in number, and inconsistent. 
Results from a LOCF were qualitatively the same 
(effect estimates not provided for sensitivity 
analysis) (p1140) 
 
Patient outcome (primary) 
See professional outcome 

Selective reporting (reporting 
bias) 

Unclear risk  There does not seem to be a trial protocol. 

Selective recruitment of teams, 
team members, and patients 
(selection bias) 

High risk  Unclear how team members were selected "… 
each participating HC formed a HDC team ..” 
(p1136). Outcome assessment was on a random 
sample of diabetic patients (i.e. not specific to 
particular clinicians), but the sampling was done by 
centre staff, post randomization, who were not 
blind to group allocation, so there is a high 
potential for selective recruitment. 
 
See Blinding for quote.  

Baseline imbalance in primary 
outcome 

Low risk  Professional performance outcome (primary) 
Rates of professional performance are not 
reported by group at baseline. However, results 
reported from a model that adjusts for the 
baseline rates of the outcomes (p1137).  
 
“Models included adjustment for … baseline (2000) 
values of the dependent variable, and baseline 

255



 

   

Bias  Authors’ judgment  Support for judgment 

demographic and clinical characteristics of the HCs’ 
patient populations.” (pgs 1137‐8, cols 2‐1). 
 
Note: Selected provider dichotomous outcome is 
lipid assessment (has median effect estimate) 
(Table 4, p1141). 
 
Patient outcome (primary) 
Summary measures of this of these outcomes are 
not reported by group. However, results reported 
from models that adjust for the baseline of the 
outcome (p1137).  
 
Note: Selected patient continuous outcome is 
systolic blood pressure and dichotomous outcome 
is LDL cholesterol (both have median effect 
estimate) (Table 4, p1141). 

Baseline characteristics similar  Low risk  Baseline health centre and patient characteristics 
reported Table 1 (p1138). It was noted that there 
was some baseline differences, but that these 
were adjusted for in the analyses. 

Protection against 
contamination 

Low risk  Randomization by health centre. The 34 health 
centres were from 17 states. Given the wide 
geographical distribution, and the intensity of both 
intervention groups, contamination seems unlikely. 
All centres had previously participated in the one 
of two collaboratives, so teams in the high 
intensity may have had ongoing communication 
with Centres in the standard intensity arm. Given 
both arms received regular conference calls, this is 
unlikely to have an important effect on the 
outcome.  
 
“Thirty‐four HCs from 17 states enrolled” (p1136) 

Other important sources of 
bias 

Low risk   

Overall risk of bias  Unclear/High   

 

Goldberg 1998 

Methods  Design: Cluster randomized trial 

Participants  Country: United States 

Setting: Primary care practices 

Specialty: Primary care clinicians, nurses, pharmacists, other staff 

N practices: CQI intervention group n=4; Usual care group n=7 

N patients: varied depending on outcome. CQI intervention group n=800; Usual care 
group n=636 (hypertension); CQI intervention group n=224; Usual care group n=195 
(depression symptom score) 

Interventions  INTERVENTION GROUP: routine CQI plus educational outreach 
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CQI content: 

Local team responsible for collecting and analyzing data to understand existing 
processes for hypertension and depression care, developing plans for change to 
implement recommendations from guidelines, testing planned changes, revising 
changes in response to feedback from tests, implementing the process changes. 
Teams used the Assess, Improve, Maintain (AIM) model of CQI.  

Team composition: Physician team leaders chosen by the investigators. Five to eight 
team members chosen by team leader, included physicians, nurse, pharmacist, and in, 
some cases, other health professionals, and administrators. Meeting frequency: 
average of 14 meetings over 9 months. 

Additional components: educational outreach, involving 15 minute academic detailing 
sessions by physician opinion leaders from each clinic site with follow‐up session by a 
clinic pharmacist. Detailing was supported by educational materials (iii) to (v). 

Implementation methods:  

Educational materials: (i) handbook on team‐based quality improvement approaches; 
(ii) copy of clinical practice guidelines for hypertension and depression (iii) 
educational handout summarizing guideline recommendations; (iv) pocket‐sized cards 
outlining drug indications and costs; (v) marker pens with educational message. 

Educational meetings: none beyond the academic detailing sessions.  

Facilitation: external facilitator responsible for implementing and training members in 
CQI during the first four months of the intervention period. 

Financial support: grants available to purchase training materials and facilitator time. 

Scope: two CQI teams per site, one focused on depression care, the other on 
hypertension care. 

Interventions planned/implemented by teams: varied across clinics, examples 
included flowsheets, patient educational materials, role revision (i.e. involving nurse 
or pharmacist in care), computerized reminders. 

Duration: 30 months comprised of 12 months baseline data collection, 12 months 
intervention, and 12 months follow up (6 months of which were concurrent with the 
intervention).  

Fidelity assessments: number and duration of meetings, observation of one meeting 
per team and interviews with 2 members per team to assess reaction to initiative and 
team interaction (data not reported). Individual teams spent between 159 to 264 
hours on the project. No data reported on whether CQI components were used, but 
difficulties implementing changes were reported. 

COMPARATOR GROUP 1: usual care; copy of clinical practice guidelines for 
hypertension and depression 

COMPARATOR GROUP 2: educational outreach (academic detailing) as described 
under additional components; copy of clinical practice guidelines for hypertension 
and depression 

Outcomes  Targeted behavior: appropriate hypertension care or depression care 

Baseline performance: percent patients with hypertension that were prescribed 
potassium sparing diuretic regimens in intervention group: 32% and in the control 
group: 27% (which equates to 66.8% and 58.9% of all patients on diuretics) 

Outcomes:  

Professional performance: % patients with hypertension receiving appropriate drug 
therapy (diuretics, potassium sparing diuretic regimens, beta‐blockers, calcium 
channel blockers, ACE inhibitors); % patients with recognized depression receiving 
appropriate drug therapy (first or second generation tricyclics, SSRIs); depression 
recognition (% eligible patients prescribed antidepressants) 

Patient: % patients with controlled hypertension, % of patients with over‐controlled 
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hypertension, depression symptom score (Hopkins symptom checklist) 

Data collection methods: prescribing patterns based on pharmacy records; 
hypertension control from medical records, other outcomes from patient survey 

Follow up: 6‐12 months after commencement of the intervention.  

Potential effect 
modifiers 

Nature of the change: modification of established management (appropriate drug 
therapy involving increased use of some drugs and decrease of others) 

Organizational context: interviews with two senior administrators to assess support.  

Notes   

Risk of bias [Goldberg 1998] 

Bias  Authors’ judgment  Support for judgment 

Random sequence generation 
(selection bias) 

Low risk  Two of the participating practices were comprised 
of firms (groups within the practice to which 
practitioners and patients are randomly assigned 
on a continuous basis). Firms were “assigned by 
lottery to one of the three arms of the study” 
(Horowitz 1996 p736). At the other two practices 
“physicians and staff at the two sites have been 
previously divided into small practice groups. 
These groups were randomly assigned in blocks to 
the three arms of the study.” (Horowitz 1996 p738) 

Allocation concealment 
(selection bias) 

Unclear risk  Unclear if randomisation occurred at one time 
point, or who performed the randomisation and 
whether they were aware of practice 
characteristics. In the protocol, 12 practices were 
reported as randomised (Horowitz 1996, abstract); 
whereas the trial report states 15 practices were 
randomised (Goldberg 1998, abstract). This 
suggests randomisation may have been dynamic.  

Blinding of providers, patients, 
outcome assessors  
(performance bias and 
detection bias) 

Low risk  Professional performance outcome (primary) 
Practitioners were not blind to group allocation. 
However, 'performance' bias arising from this is 
considered part of the intervention. 
 
For the selected professional performance 
outcome (prescribed potassium sparing regimens), 
data were extracted from pharmacy records in the 
organisations' information systems (Goldberg 
1998, p133). Not clear who extracted the data, or 
whether they were blind to group, but the 
outcome coding is likely to have been done 
through a computer program, and therefore 
perhaps less chance of bias arising from outcome 
assessment. 

  Unclear risk  Patient outcome (primary) 
Primary patient outcomes are i) blood pressure 
control (in patients with known hypertension), and 
ii) Hopkins Symptom Checklist (SCL). Blood 
pressure was abstracted from written charts and 
electronic records “We averaged individual 
readings abstracted from written charts at the 
HMO and electronic records at County and 
Veterans.” (Goldberg 1998, p133). SCL is a 
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Bias  Authors’ judgment  Support for judgment 

checklist. It wasn't clear if the checklist was self‐
completed or administered by an outcome 
assessor by phone. “To assess outcomes, these 
patients were surveyed two months following their 
index visits to allow time for provider treatment.” 
(Goldberg 1998, p133). Not clear if the outcome 
assessors were blind to group allocation. Not clear 
if patients were blind to their practitioner's group 
allocation, but perhaps unlikely, and the 
magnitude of introduced bias, if any, would be 
minimal. 

Incomplete outcome data 
(attrition bias) 

Low risk  Professional performance outcome (primary) 
For the selected professional performance 
outcome (prescribed potassium sparing regimens), 
data were extracted from pharmacy records in the 
organisations' information systems on all known 
patients with hypertension (cross‐sectional 
populations at baseline and follow‐up (denoted 
'study' in the tables)) (Goldberg 1998, p133). 
 
Patient outcome (primary) 
Blood pressure control appears to be measured in 
a cohort of patients identified at baseline (“Blood 
pressure control was calculated for the cohort of 
known hypertensives who visited the clinics during 
the first half of the baseline year.” (Goldberg 1998, 
p133). Assuming this is a cohort of patients, loss‐
to‐follow‐up, was 13.3% AD+CQI vs 14.3% UC 
(Goldberg 1998, p138, Table 6). No information 
was provided on the reasons for missingness; 
however, given the attrition rates are very similar 
between groups, and that the intervention is quite 
distal from patient outcomes, we believe little bias 
would result from incomplete outcome data. 
 
For the SCL outcome, no information is reported 
on the patient response rate. No information is 
noted on what recruitment information was 
provided to the patients, and whether the patient's 
decision to participate may have been based on 
their practitioner's allocation. However, it seems 
unlikely that a patient's decision to consent would 
be strongly related to their practitioner allocation. 

Selective reporting (reporting 
bias) 

Unclear risk  Published protocol (Horowitz 1996) notes 
outcomes not reported in trial report for patients 
(e.g., resource utilization, general health status, 
patient self‐report of depression counseling, blood 
pressure, weight) and providers (guideline 
knowledge and attitudes). Primary continuous 
patient outcome reported without SDs. However 
all but one of the reported intervention effects is 
non‐significant, suggesting selective reporting 
unlikely. 

Selective recruitment of teams, 
team members, and patients 
(selection bias) 

Low risk  CQI team leaders chosen by investigators; team 
members chosen by team leaders.  
“Physician team leaders were chosen by the 
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Bias  Authors’ judgment  Support for judgment 

principal investigators of the project, and the team 
members were chosen by the leaders.” (Horowitz 
1996, p740) 
 
Selective recruitment of patients (for the cohorts 
of interest) is unlikely because practitioner 
outcomes were measured on all patients meeting 
inclusion criteria based on encounter diagnoses 
from databases: “pharmacy records were available 
from the organizations' information systems, we 
calculated the percentage of all known 
hypertensives and known depressives dispensed 
medications … to measure prescribing patterns.” 
(Goldberg 1998, p133). 

Baseline imbalance in primary 
outcome 

Low risk  Professional performance outcome (primary) 
Prescribed potassium sparing regimens: baseline 
rates 32% CQI plus academic detailing vs 27% usual 
care (Goldberg 1998 p 137, Table 5). 
 
Patient outcome (primary) 
Dichotomous: blood pressure control: baseline 
rates 67.8% CQI plus academic detailing vs 66.9% 
usual care (Goldberg 1998, p138, Table 6). 
 
Continuous: Hopkins Symptom Checklist baseline 
means: 1.53 CQI plus academic detailing vs 1.48 
usual care (scale range: min=0, max=4) (Goldberg 
1998, p139, Table 9). 

Baseline characteristics similar  Low risk  Provider characteristics reported Table 1 (Goldberg 
1998 p133): “study arms were similar along 
characteristics gathered by self‐administered 
questionnaires completed by 78 (82%) of the 
providers at baseline.” 
Patient characteristics reported in Table 2 
(Goldberg 1998, p134). “…study arms differed in 
the percentage of male subjects, but not along 
other characteristics of the 4,051 patients (81 %) 
responding at baseline.”  
% difference in males between CQI plus academic 
detailing and usual care was less than 10%.  
 
No adjustment for potential confounders was 
reported in the trial (Goldberg 1998, p134). Effect 
estimates and CIs were not reported, so were 
computed for the review but without adjustment 
for imbalance in sex.  

Protection against 
contamination 

High risk  Three of the practice groups were at the same 
physical location, suggesting potential for 
contamination. 
 
“To limit contamination between providers in 
different study arms, all CQI teams and academic 
detailers were instructed to gear their 
interventions to the target groups and not to give 
this information to other providers. The chance of 
patients in the three study arms being exposed to 
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interventions not meant for their group was 
minimal because providers did not generally 
provide care to patients outside their own group. 
The chance of contamination of patients and of 
providers was also lessened by the fact that at all 
clinic sites but County, the groups functioned in 
physically separate areas.” (Horowitz 1996, p739) 

Other important sources of 
bias 

Low risk   

Overall risk of bias  Low/Unclear   

 

Homer 2005 

Methods  Design: Cluster randomized trial 

Participants  Country: United States 

Setting: Primary care practices.  

Specialty: Primary care clinicians, nurses, other staff 

N practices: CQI intervention group n=22; Usual care group n=21 

N patients: CQI intervention group n=294; Usual care group n=337 

Interventions  INTERVENTION GROUP: quality improvement collaborative (QIC) 

CQI content: 

Local team responsible for collecting and analyzing data to identify gaps between 
current and desirable performance in pediatric asthma care, developing plans for 
change guided by a system of asthma care based on the Chronic Care Model (CCM), 
pilot‐testing planned changes, revising changes in response to feedback from tests, 
implementing the new asthma care system. Teams used the model for improvement, 
including PDSA cycles. 

Team composition: investigators recommended inclusion of a physician, a nurse, and 
front office staff member. Meeting frequency: unclear. 

Additional components: none reported 

Implementation methods:  

Educational materials: materials and information based on the guidelines from the 
National Asthma Education and Prevention Program (USA) 

Educational meetings: over 12 months (i) 3 x 1 day learning sessions with all 
intervention teams introducing the model for improvement (CQI methods) and the 
asthma care model (ii) 2 additional learning sessions, (iii) biweekly conference calls. 

Feedback and support: periodic expert review of monthly project reports; e‐mail list 

Financial support: none reported 

Scope: single CQI team per site, as part of an inter‐organizational QI effort 

Interventions planned/implemented by teams: not reported.  

Duration: baseline data collection (recall over previous 12 months), 12 months 
intervention (including training and implementation of new care system), and follow 
up data collection 3 to 6 months from completion of the intervention.  

Fidelity assessments: formal assessments not described. The authors reported a 
decline in attendance at learning sessions over time (9/22 practices attended all 3 
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learning sessions), low responses to requirement for monthly submission of data and 
progress reports (average per month of 42% and 39% of practices respectively). 

COMPARATOR GROUP: usual care. 

Outcomes  Targeted behavior: pediatric asthma care based on chronic care model 

Baseline performance: written asthma management plans reported as received in the 
last 12 months at baseline in intervention=53% and control=37%. 

Outcomes: 

Professional performance: any written asthma management plan reported as 
received by a parent in the past 12 months 

Patient: daily use of inhaled steroids (past 4 weeks); daily use of controller 
medications ( past 4 weeks) 

Surrogate patient: any asthma hospitalization; any emergency department visit for 
asthma, any asthma attack, and parent report of how limited their child had been 
from asthma in the previous 2 weeks from very strenuous activities; patient 
experience of care; parent‐reported functional status (all in the past 12 months unless 
otherwise stated) 

Data collection methods: parent interview 

Follow up: 3‐6 months after completion of the intervention.  

Potential effect 
modifiers 

Nature of the change: increase established management 

Organizational context: not assessed.  

Notes   

Risk of bias [Homer 2005] 

Bias  Authors’ judgment  Support for judgment 

Random sequence generation 
(selection bias) 

Unclear risk  No information reported on the process used to 
generate the allocation sequence.  
 
“After stratification by state and size of practice, 
half of the practices were randomly assigned to 
receive the intervention in 2001, and the 
remainder to receive it in 2002.” (p465) 

Allocation concealment 
(selection bias) 

Low risk  Text implies that randomisation occurred after all 
practices were recruited. Therefore, allocation 
concealment is not likely to be an issue. 
 
“All eligible practices agreeing to participate were 
included. After stratification by state and size of 
practice, half of the practices were randomly 
assigned to receive the intervention in 2001, and 
the remainder to receive it in 2002. The latter 
delayed intervention group served as the control 
practices in 2001.” (p465) 

Blinding of providers, patients, 
outcome assessors  
(performance bias and 
detection bias) 

Low risk  Professional performance outcome (primary) 
Outcome assessors (interviewers) were blind to 
group allocation; practitioners were not. 
Practitioners unlikely to be aware of which children 
were included in assessments (although not 
explicitly stated), so were unlikely to influence 
outcome measurement. Children were randomly 
selected, which appears to have been done by the 
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researchers.  
 
“Participating practices and the faculty who 
coached them were aware of their group 
assignment. Parents and their interviewers were 
unaware of randomization status.” (p465) “A quota 
for interviews … was allocated to each practice ... 
Samples were drawn randomly from each practice 
list until the practice interview quota was met.” 
(p465) 
 
Patient outcome (primary) 
Parents (who provided outcome data) and 
interviewers were blind to group allocation (as 
above) 

Incomplete outcome data 
(attrition bias) 

High risk  Professional performance outcome (primary) 
A total of 631 patients (collaborative = 294, control 
= 490) participated in the baseline questionnaire. 
490 participated at 12 mth follow‐up (collaborative 
= 236, control = 254) yielding attrition rates of 20% 
and 25% in the collaborative and control groups 
respectively (p468). Reasons for non‐response 
provided in Figure 2 (p467), but not separated by 
intervention group, so unclear if the reasons for 
attrition differ by group. 
 
Patient outcome (primary) 
As for professional performance outcome.  

Selective reporting (reporting 
bias) 

Unclear risk  Protocol does not appear to be available. All 
outcomes noted in the methods section (p465) 
have results reported to some degree (p466). 
There is incomplete reporting of all results. No 
effect estimates or their SEs are reported. 

Selective recruitment of teams, 
team members, and patients 
(selection bias) 

Low risk  Unclear how individual practitioners in clinics were 
selected (or if all were included). It is not clear that 
this is an issue, since samples of patients were 
randomly drawn from practice lists. 
 
Patients were randomly selected from practice lists 
of children who had previously visited for 
respiratory condition. Lists were generated by two 
umbrella organizations affiliated with the 
practices. Baseline interviews (including screening 
questions) were performed by interviewers blind 
to group allocation. (see supporting quotes under 
blinding) 

Baseline imbalance in primary 
outcome 

Low risk  Professional performance outcome (primary) 
Primary outcome (daily use of controller 
medication in the past 4 wks), baseline rates 42% 
collaborative vs 38% control (p468) 
 
Patient outcome (primary) 
Baseline patient dichotomous outcome (any 
asthma attack in past 12mths), baseline rates 57% 
collaborative vs 54% control (p468) 
 

263



 

   

Bias  Authors’ judgment  Support for judgment 

Baseline patient continuous outcome (limitation 
from strenuous exercise), baseline mean 4.1 
collaborative vs 4.2 control (Likert 1‐5 scale. No 
SDs provided.) 

Baseline characteristics similar  Low risk  Characteristics of practices, patients, and most 
clinical practices were similar at baseline, except 
“written asthma plan received in past 12mths” 
which was adjusted for in the analysis (p466, Table 
1; p467 Table 2; p468 Table 3).  
 
“… there were no significant differences in practice 
characteristics between intervention and 
comparison groups.” (p466) 
 
“No significant demographic differences were 
identified between children in intervention and 
comparison groups (Table 2). Unexpectedly, at 
baseline, 53% of the children in the intervention 
group had a written asthma management plan, 
compared with 37% of the children in the control 
group (P .001). We controlled for that difference 
when considering the effect of intervention on 
having a management plan. The groups were not 
different at baseline with respect to any other 
measure.” (p466) 

Protection against 
contamination 

Unclear risk  Randomization at the practice level, but unclear if 
there might be contamination across practices 
since they were affiliated with one of two umbrella 
organizations. 
 
“Practices were recruited in 2 geographic areas 
within which those providing more than 10 visits 
per year for childhood patients with asthma were 
eligible. Greater Detroit (Mich) practices were 
affiliated with the Henry Ford Health System …” 
(p465)  “Many of the Boston sites had been 
affiliated with CareGroup…” (p468) 

Other important sources of 
bias 

Low risk   

Overall risk of bias  Unclear/High   

 

Margolis 2004 

Methods  Design: Cluster randomized trial 

Participants  Country: United States 

Setting: Pediatric primary care and family practices.  

Specialty: Physicians, nursing and clerical staff members 

N practices: CQI intervention group n=22; Usual care group n=22 

N patients: CQI intervention group n=5703; Usual care group n=3647 
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Interventions  INTERVENTION GROUP: routine CQI plus continuing medical education 

CQI content: 

Local team responsible for analyzing data to identify gaps between current and 
desirable performance in pediatric preventive care, developing plans for change by 
adapting tools and strategies provided by the researchers, pilot‐testing planned 
changes, revising changes in response to feedback from tests, implementing the new 
preventive care system. Teams used PDSA cycles. 

Team composition: investigators recommended inclusion of physicians, nurse, and 
clerical staff member. Meeting frequency: unclear, but project staff met with practice 
teams a median of 8.5 times (range 5‐14) over the first 12 months. 

Additional components: 6‐monthly audit and feedback reports with comparison to all 
other practices. Feedback delivered by project staff in CQI team meetings. 

Implementation methods:  

Educational materials: handouts and tools that could be customized (e.g. preventive 
services flow sheets). 

Educational meetings: academic detailing and mini‐lectures on prevention care and 
effective preventive service delivery. Education delivered in practices to individual 
teams by project staff (trained nurse and doctor). 

Facilitation:  monthly practice visits in which project staff delivered educational 
components, helped teams select and adapt tools and evidence‐based strategies for 
improvement, and run PDSA cycles.  

Feedback and support: telephone calls every 2‐3 months 

Financial support: none reported 

Scope: single CQI team per site 

Interventions planned/implemented by teams: varied across practices. Included 
addition of preventive services summaries in patient charts, risk assessment tools, 
clinician reminders, and role revision.  

Duration: 30 months comprised of baseline data collection (immediately prior to 
intervention), 12 month intervention (including educational meetings, PDSA and 
implementation of new care system) and 18 month data collection period.  

Fidelity assessments: methods not reported. All practices established a team. The 
number of practices implementing each of the preventive‐care strategies was 
reported. 

COMPARATOR GROUP: 12 monthly audit and feedback reports without comparison to 
other practices. 

Outcomes  Targeted behavior: pediatric preventive care 

Baseline performance: children up to 24 months who had received four preventive 
services at baseline in intervention=11.0% and control=12.2%. 

Outcomes: 

Professional performance: children up to 24 months who had received four 
preventive services (immunizations; screening for anemia, lead, tuberculosis); 
provision of age‐appropriate anticipatory guidance for 1 and 6 month olds (e.g. advice 
to parents on health problems for babies exposed to smoke). 

Patient:  none measured 

Data collection methods: medical record audit by research team (preventive services); 
parent survey (self‐report of receipt of recommended anticipatory guidance).   

Follow up: 12, 18, 24, and 30 months from start of the intervention.  

Potential effect 
modifiers 

Nature of the change: increase established management 

Organizational context: not assessed.  
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Notes   

Risk of bias [Margolis 2004] 

Bias  Authors’ judgment  Support for judgment 

Random sequence generation 
(selection bias) 

Low risk  “Within each stratum, we used a computerized 
random number generator to assign equal 
numbers of practices to either an intervention 
group, …” (p1) 

Allocation concealment 
(selection bias) 

Unclear risk  Unclear if practices were randomized at one time, 
who performed the randomization, and whether 
they were aware of practice characteristics. “The 
recruitment team was unaware of a practice’s 
treatment allocation until after consent to 
participate was signed by all doctors in each 
practice” (p1) and “Eligible practices were 
stratified into blocks and recruited until the target 
number of practices was achieved.” (p3), implying 
randomization may have been dynamic. 

Blinding of providers, patients, 
outcome assessors  
(performance bias and 
detection bias) 

Low risk  Professional performance outcome (primary) 
Practitioners were not blind to group allocation. 
However, 'performance' bias arising from this is 
considered part of the intervention. 
 
Primary provider outcome was receipt of four 
preventive services (p2). Outcome was abstracted 
from medical records: “Abstractors were not 
informed of the study arm to which each practice 
was assigned.” (p2) 
 
Patient outcome (primary) 
No patient outcomes 

Incomplete outcome data 
(attrition bias) 

Low risk  Professional performance outcome (primary) 
Outcome collected "… from medical records, using 
repeated, random samples of 30 charts of children 
… in each practice …” (p2). Cross sectional samples 
collected over time. No mention of consenting 
parents to data collection, so assume data 
collection could be completed on all records 
(therefore no issues arising from poor response 
rates). May have been some missing medical 
records. No information on this is reported, but 
unlikely to introduce a large degree of bias. 
 
Patient outcome (primary) 
No patient outcomes 

Selective reporting (reporting 
bias) 

Unclear risk  There does not seem to be a trial protocol and 
there is no trial registration number. All outcomes 
noted in the methods section (p2) are reported in 
the results. Second report for this trial (Rosenthal 
2005) reports additional outcomes. However, 
unclear whether other outcomes were collected. 

Selective recruitment of teams, 
team members, and patients 
(selection bias) 

Low risk  All doctors at each practice were consented to 
participate: “consent to participate was signed by 
all doctors in each practice.” (p1). Random samples 
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Bias  Authors’ judgment  Support for judgment 

of children were selected in each practice over the 
period of the trial (see quote under incomplete 
data), so data collection was not restricted to 
particular practitioners and there was no selective 
recruitment of children. 
 
The number of medical records examined in the 
CQI group (5703 children) differed significantly 
from the control group (3647 children). Differences 
are likely due to additional file audits to provide 
more frequent feedback to the CQI group, rather 
than selective recruitment: “We used the data 
from medical records to give feedback to 
intervention practices about their performance … 
every six months. … Control group practices 
received feedback at baseline and annually …” (p2) 

Baseline imbalance in primary 
outcome 

Low risk  Professional performance outcome (primary) 
Primary outcome (proportion of children in each 
practice who received four preventive services), 
baseline rates 11.0% CQI vs 12.2% Control (p3). 
 
Patient outcome (primary) 
No patient outcomes.  

Baseline characteristics similar  Low risk  “Randomization produced intervention and control 
practices with comparable baseline rates of 
preventive services (table 1) and practice 
characteristics (table 2). Control practices were 
twice as likely to be physician owned.” (p3) Table 2 
reports the characteristics of the practices. Note 
that the control group practices did seem smaller 
(based on mean newborns/mth, and full and part 
time clinicians and other staff). 

Protection against 
contamination 

Low risk  Randomization by practice. Intensity of the CQI 
intervention is such that it is unlikely that 
contamination would occur in a way that would 
bias the intervention effect importantly. 

Other important sources of 
bias 

Low risk   

Overall risk of bias  Unclear/High   

 

O’Connor 2005 

Methods  Design: Cluster randomized trial 

Participants  Country: United States 

Setting: Primary care practices in a managed care organizations (private practice).  

Specialty: Primary care clinicians, practice team 

N practices: CQI intervention group n=6; Usual care group n=6 

N patients: CQI intervention group n=428; Usual care group n=326 
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Interventions  INTERVENTION GROUP: routine CQI  

CQI content: 

Local team responsible for identifying opportunities to improve the existing diabetes 
care system, collecting and analyzing data to understand existing processes and the 
root cause of problems, developing plans for change guided by the investigators’ 
model of an organized system for diabetes care, pilot‐testing planned changes, 
revising changes in response to feedback from tests, implementing the new diabetes 
care system, evaluating outcomes and making additional improvements. Teams used 
a 7‐step model of CQI developed for the managed care organization. 

Team composition: clinic management appointed a team leader and facilitator from 
among clinic staff. Members typically included a physician, a nurse, and another clinic 
staff person. Meeting frequency: unclear. 

Additional components: Clinic‐wide guidelines for diabetes care. Written agreement 
from clinic management to provide a management sponsor, problem and mission 
statement for the team’s work. Regular communication with sponsor from QI team 
and project staff. 

Implementation methods:  

Educational materials: manuals with examples of process improvement steps and 
diabetes care system. 

Educational meetings: for QI team leader and facilitator (i) 3 hour conference 
introducing CQI methods, the diabetes care system designed by the investigators, 
team meeting techniques {Solberg, 1997 #21}, (ii) 8 x 3 hour workshops over 18 
months on use of CQI process to develop a prevention system, (iii) optional progress 
meetings every four months, (iv) peer network meetings. 

Facilitation: of CQI meetings by facilitator appointed from among practice staff. 
Periodic phone call and practice visits by project staff to provide information and 
assist with problem solving.  

Financial support: none reported 

Scope: single CQI team per site 

Interventions planned/implemented by teams: varied across practices. Included 
revision of professional roles (e.g. expanded nurse education and support roles), 
multidisciplinary teams, information system changes (e.g., diabetes registry) 

Duration: 42 months, comprised of 12 month pre‐intervention data collection, 18 
months intervention (including training and implementation of new care system), and 
12 months data collection from completion of the intervention.  

Fidelity assessments: education meetings were videotaped to assess whether teams 
had completed each step of the CQI process. The authors reported that “the five 
clinics that stayed in the intervention group completed at least step 6” (p1893) (i.e., 
up to ‘evaluating outcomes’), but no supporting data were provided.  

COMPARATOR GROUP: usual care. 

Outcomes  Targeted behavior: diabetes care. Behavior change was to be achieved by using CQI to 
implement a diabetes care system (e.g., components include identification of 
“existing cases of diabetes”, assessment process followed for each patient to identify 
care needs, selection of the most appropriate general management plan, intervention 
guided by implementation of individualized management plan).  

Baseline performance: provider adherence to recommended practice for a composite 
measure of diabetes care (A1C, LDL, and blood pressure measurement) at baseline 
was intervention=26% and control=38%. 

Outcomes: 

Professional performance: two composite measures of provider adherence to 
recommended diabetes care (i) % patients with annual tests for A1C, LDL, and blood 
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pressure, and (ii) % patients with annual screening for foot, eye or kidney 
complications (both measured from medical record review). 

Patient: composite measure of % patients who had A1C <8%, LDL <130 mg/dl, and 
systolic blood pressure < 135 mmHg (medical record review). 

Organizational changes to systems or processes: use of activities to improve the 
frequency of diabetes care procedures (staff survey, effects not reported). 

Follow up: 12 months after completion of the intervention.  

Potential effect 
modifiers 

Nature of the change: increase established management 

Organizational context: not assessed.  

Notes  There is a discrepancy between information provided on educational meetings 
between two reports for this study. O’Connor reports 8 x 3hr training sessions over 18 
months (p1891) , whereas Solberg reports 5 x 2hr training sessions over 7‐8 months 
(p585) {Solberg, 1997 #21}. Data taken from O’Connor as this is the main trial report. 

Risk of bias [O’Connor 2005] 

Bias  Authors’ judgment  Support for judgment 

Random sequence generation 
(selection bias) 

Low risk  The sequence generation method is not explicitly 
stated, but practices are paired so may be similar 
in characteristics which might influence the trial 
outcomes. Therefore, even if the process is not 
random, it is unlikely that the allocation sequence 
would influence the intervention effects. 
“clinics were matched in pairs by number of 
physicians, urban or rural location, and medical 
group affiliation and were then randomized within 
those pairs.” (p1891) 

Allocation concealment 
(selection bias) 

Low risk  Practices are likely to have been randomized at 
one time, so if adequate randomization, then 
allocation concealment is not an issue. 

Blinding of providers, patients, 
outcome assessors  
(performance bias and 
detection bias) 

Unclear risk  Professional performance outcome (primary) 
Providers were not blind to group allocation, and 
unclear if they knew which patients were randomly 
sampled to measure provider performance (via 
medical record review). Unclear if the outcome 
assessors were blind to group allocation, but were 
attended practices to abstract charts, so unblinding 
possible. 
“Medical record reviews were done by trained 
research nurses who traveled to each clinic site 
and used structured chart abstraction forms.” 
 
Patient outcome (primary) 
As for professional performance outcome. 

Incomplete outcome data 
(attrition bias) 

Unclear risk  All outcomes 
Baseline characteristics are presented for patients 
completing both pre and post intervention 
outcome measurement, so loss to follow up cannot 
be assessed. Response rates were reported as 
similar across study clinics, but reasons for attrition 
are not reported, nor are response rates by 
intervention group.  

Selective reporting (reporting  Unclear risk  Unclear if trial protocol is available. Outcomes 
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Bias  Authors’ judgment  Support for judgment 

bias)  listed in the methods section are fully reported in 
the results with the exception of measures of 
changes to the care process (implementation of 
the intervention), for which only p values are 
reported.  

Selective recruitment of teams, 
team members, and patients 
(selection bias) 

Unclear risk  Patients were randomly selected after practices 
were randomized. Unclear if those selecting 
patients were blind to group allocation or if they 
had knowledge of patient characteristics (beyond a 
diagnosis of diabetes). 
 
Information not provided to calculate the 
recruitment rate by group. Approximately 31% 
((428‐326)/326) more patients were assessed in 
the intervention group. There was some baseline 
imbalance in some variables; however, this may be 
due to attrition since only information is provided 
on the completers. 

Baseline imbalance in primary 
outcome 

Unclear risk  Cannot assess because baseline characteristics are 
only presented for patients completing both pre 
and post intervention outcome assessment 
(p1892), so any observed baseline imbalance may 
be a result of other factors such as attrition. 

Baseline characteristics similar  Unclear risk  As above.  

Protection against 
contamination 

Low risk  Allocation was by clinic. Unclear if contamination 
could have occurred at a higher level as some 
practices were owned/managed by the same 
group. However, it would seem unlikely that 
contamination would bias the intervention effect 
importantly given the intensity of the CQI 
intervention. 

Other important sources of 
bias 

Low risk   

Overall risk of bias  Unclear/High   

 

Rubenstein 2006 

Methods  Design: Cluster randomized trial 

Participants  Country: United States 

Setting: Primary care practices within two large nonprofit organizations (Kaiser 
Permanente, Veterans Administration).  

Specialty: Primary care clinicians, mental health specialists, practice team 

N practices: CQI intervention group n=6; Usual care group n=3 

N patients: CQI intervention group n=369; Usual care group n=198 

Interventions  INTERVENTION GROUP: routine CQI (labeled by investigators as evidence‐based 
quality improvement (EBQI)) 

CQI content: One of two EBQI approaches (analyzed together in trial report) 

1) Local team responsible for designing new model of depression care, 
conducting iterative tests of change using PDSA cycles, implementing model.  
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2) Local team responsible for local adapting an expert‐designed model of 
depression care, conducting iterative tests of change using PDSA cycles, 
implementing model. 

Team received quarterly summaries of administrative data related to their depression 
care from the investigators. Team composition: led by a primary care clinician and 
mental health specialist nominated from within practice. These leaders chose QI team 
members, guided by the EBQI manual, but team composition was not reported. 
Meeting frequency: 16 meetings over 2‐4 months. 

Additional components: Mailed copy of clinical practice guidelines. 

Implementation methods:  

Educational materials: (i) EBQI manual outlining process for designing depression care 
model and guidance for CQI team meetings, (ii) depression care toolkit, (iii) articles on 
effective depression care models and provider behavior change, (iv) expert‐identified 
goals for change. 

Educational meetings: (i) 30 minute orientation by research team liaison, (ii) 4 hour 
interactive training by principle investigator on evidence about depression care 
improvement and provider behavior change). 

Facilitation: of CQI meetings by a facilitator trained by CQI expert (appears to be 
facilitator from within practice, but not clear) 

Consultation: study liaison attended 1/3 meetings and provided problem‐solving 
support.  

Financial support: $25,000 for time release to participate in CQI meetings. 

Scope: single CQI team per site 

Interventions implemented by teams: varied across practices; included educational 
materials, educational meetings, patient educational materials and classes, electronic 
reminders, process changes for depression screening and assessment.  

Duration: 30 months comprised of 6 month pre‐intervention data collection; 8 
months to design model of care and run PDSA cycles; 12 months implementation of 
new model of care; 6 months post‐intervention data collection.  

Fidelity assessments: observation of all QI planning meetings and interviews with 
team leaders to rate perceived importance of team factors (e.g. use of CQI 
techniques, member and leader participation) on success. However, actual use of CQI 
methods or participation is not measured. Implementation of depression care model 
components was measured and quality of strategies was rated by experts. Most 
teams implemented strategies as planned. The rated quality of strategies varied. 

COMPARATOR GROUP: usual practice with mailed copy of clinical practice guidelines. 

Outcomes  Targeted behavior: Appropriate depression treatment for patients with current major 
depression (the investigators screened consecutive patients for depression and tested 
them for major depressive diagnosis).  

Baseline performance: 39.4 % of intervention group patients and 46.1% of usual care 
group patients received appropriate treatment at baseline. 

Outcomes: 

Professional performance: % patients completing appropriate treatment 

Patient: % patients with poor depression outcome (from previously tested summary 
measure from 3 scales); social functioning (scale score from SF‐36, 0‐100 where 
higher score is better) 

Surrogate patient: satisfaction with participation in care (6 months) 

Follow up: 6 and 12 months post introduction of new model of care (all outcomes 
unless otherwise indicated).  

Data source: patient survey (all outcomes).  
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Potential effect 
modifiers 

Nature of the change: increase established management 

Organizational context: perceived importance of team and organizational factors (e.g. 
interest in depression, organization‐wide support, multidisciplinary team 
membership) was rated by the investigators from data obtained from observation of 
all QI planning meetings and interviews with team leaders (importance rating from 
low to high). The rated factors were not measured, so there were no quantitative data 
or analyses examining the relationship between context and outcomes.  

Notes   

Risk of bias [Rubenstein 2005] 

Bias  Authors’ judgment  Support for judgment 

Random sequence 
generation (selection bias) 

Low risk  Random sequence generated by statistician as follows: 
"Within each triplet, the statistician randomly assigned 2 
practices as experimental and 1 as usual care." (p1028, col 
2) 

Allocation concealment 
(selection bias) 

Low risk  Description implies that randomization occurred after all 
practices were recruited. Allocation concealment is, 
therefore, likely to be adequate.  
“We matched the 9 enrolled practices into 3 triplets (2 
Kaiser triplets and 1 VA triplet) based on patient ethnicity 
and urban or suburban location. Within each triplet, the 
statistician randomly assigned 2 practices as experimental 
and 1 as usual care.” (p1028) 

Blinding of providers, 
patients, outcome 
assessors  
(performance bias and 
detection bias) 

Low risk  Practitioners were not blind to group allocation; however 
outcome assessors, blinded to group allocation, surveyed 
patients to measure all outcomes and patients were not 
told whether they attended experimental or usual care 
practices. Practitioners did not know which patients were 
included in the trial.  
 
Professional performance & patient outcomes 
“Independent telephone interviewers blinded to treatment 
group conducted outcome assessments of patients and 
practices. Practices and clinicians were blinded as to which 
patients participated in the evaluation” (p1030) 
“Patients were not told whether they attended an 
experimental or a usual care practice.” (p1030) 

Incomplete outcome data 
(attrition bias) 

Unclear risk  Attrition observed for both professional performance and 
patient outcomes (both measure via patient survey). 
Sample size per group at 12mth follow‐up, and reasons for 
non‐participation in the follow up survey, were not 
reported.  
 
Professional performance outcome (primary) 
Baseline measurement for appropriate treatment outcome 
was on 567 patients (EBQI = 369, usual care = 198) with 
follow up on 400 patients at 12mth (i.e. attrition of 29%) 
(p1031, Table 3).  
 
Patient outcome (primary) 
Baseline measurement for poor depression outcome was 
on 567 patients (EBQI = 369, usual care = 198), with follow 
up on 400 included 12mth follow‐up (attrition rate = 29%). 
(p1031, Table 3) 
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Bias  Authors’ judgment  Support for judgment 

Selective reporting 
(reporting bias) 

Unclear risk  Protocol is available on request (request and review 
pending). Primary outcomes stated in the Methods (p1029), 
are reported in the results table (p1031, Table 3) with 
enough information to estimate the effect and its SE. 

Selective recruitment of 
teams, team members, 
and patients (selection 
bias) 

Low risk  Patients were recruited after the practices were 
randomized. All patients attending primary care 
appointments over a 5‐to 8‐month period were 
approached, screened by interviewers for depression 
symptoms, and tested for major depression diagnosis. The 
interviewers were blind to allocation status. 
“We enrolled a representative cross section of patients with 
current major depression by systematically approaching 
consecutive patients attending primary care appointments 
over a 5‐ to 8‐month period in each clinic, screening them 
for depression symptoms, and testing them for major 
depression diagnosis.” (p1029) 
“Independent telephone interviewers blinded to treatment 
group conducted outcome assessments of patients and 
practices.” (p1030) 

Baseline imbalance in 
primary outcome 

Low risk  Professional performance outcome (primary) 
Baseline difference in appropriate  treatment of ‐6.7% 
(39.4% EBQI vs 46.1% usual care). Baseline values of the 
dependent variable included in the final model. 
“All regressions controlled for covariates (age, sex, 
completion of high school, ethnicity, count of chronic 
diseases, marriage, alcohol use, dysthymia, household 
wealth, timing of enrollment) and baseline values of the 
dependent variable.” (p1031, footnote Table 3) 
 
Patient outcome (primary) 
Baseline only available for poor depression outcome. 
Baseline difference of ‐8.6% (59.0% EBQI vs 67.6% usual 
care). Baseline values of dependent variable included in 
final model (p1031, footnote Table 3) 
Baseline patient continuous outcome (social functioning), 
baseline difference of ‐0.9 (mean 45.4 (SD=21.4) EBQI vs 
mean 46.3 (SD=18.5) usual care). 0 to 100 scale. 
"All regressions controlled for covariates (age, sex, 
completion of high school, ethnicity, count of chronic 
diseases, marriage, alcohol use, dysthymia, household 
wealth, timing of enrollment) and baseline values of the 
dependent variable." (p1031, footnote Table 3) 

Baseline characteristics 
similar 

Low risk  Demographic characteristics and most health 
characteristics were quite similar (Table 2 p1031). 
Characteristics for which there were differences include: 
poor depression outcome, appropriate treatment, satisfied 
or very satisfied with care for personal problems, 
dysthymia. 
 
“… there were no significant differences between patients 
in EBQI and usual care practices at baseline in 
demographics, physical or mental health‐related quality of 
life, or in the timing of the baseline survey in relationship 
with experimental group patients’ potential exposure to 
new care models. Evidence‐based quality improvement 
practices had a 9% lower proportion of patients who met 
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Bias  Authors’ judgment  Support for judgment 

criteria for our depression outcome at baseline than did 
usual care practices (P=.05).”(p1032) 

Protection against 
contamination 

Low risk  Randomization of practices was within organization. 
Unclear how much transfer of information or processes 
occurs within these organizations. 
 
“We matched the 9 enrolled practices into 3 triplets (2 
Kaiser triplets and 1 VA triplet) based on patient ethnicity 
and urban or suburban location. Within each triplet, the 
statistician randomly assigned 2 practices as experimental 
and 1 as usual care.” (p1028) 

Other important sources 
of bias 

Low risk  NA 

Overall risk of bias  Unclear/High   

 

Solberg 2000 

Methods  Design: Cluster randomized trial 

Participants  Country: United States 

Setting: Primary care practices in two managed care organizations (private practice).  

Specialty: Primary care clinicians, practice team 

N practices: CQI intervention group n=22; Usual care group n=22 

N patients: CQI intervention group n=2406; Usual care group n=2371 

Interventions  INTERVENTION GROUP: routine CQI

CQI content: 

Local team responsible for identifying problems with preventive service delivery, 
collecting and analyzing data to understand existing processes and the root cause of 
problems, developing plans for change by adapting an evidence‐based preventive 
services system (designed by the investigators), conducting iterative tests of changes, 
revising changes in response to feedback from tests, implementing the new 
preventive services system. Teams used a 7‐step model of CQI developed for the 
managed care organization. 

Team composition: clinic management appointed a team leader and facilitator from 
among clinic staff. Meeting frequency: biweekly. 

Additional components: Clinic‐wide guidelines for preventive services. Written 
agreement from clinic management to provide a management sponsor, problem and 
mission statement for the team’s work. Regular communication with sponsor from QI 
team and IMPROVE staff. 

Implementation methods:  

Educational materials: manuals with examples of process improvement steps and 
prevention systems. 

Educational meetings: for QI team leader and facilitator (i) 6 hour conference 
introducing CQI methods, the prevention system designed by the investigators, team 
meeting techniques, (ii) 6 x 4 hour workshops over 6 months on use of CQI process to 
develop a prevention system, (iii) semiannual workshops, (iv) bimonthly peer network 
meetings. 

Facilitation: of CQI meetings by facilitator appointed from among practice staff. 

274



 

   

Project staff phone call every 6 weeks, visit every 3 months 

Financial support: none reported 

Scope: single CQI team per site 

Interventions planned/implemented by teams: varied across practices. Selected from 
10 key processes for an integrated preventive system designed by the investigators 
(e.g., local guidelines for preventive services, reminders for clinicians) 

Duration: 22 months  

Fidelity assessments: self‐report questionnaire measuring QI team members’ use of 
CQI activities. Most clinics completed initial activities, but about one third did not test 
or revise their planned changes. The authors reported that “few teams finished even 
one complete CQI cycle” (p110) On average, teams met 24 times (60‐
90mins/meeting) over 22 months. Leaders spent 8.6 hours/month, facilitators 11.7 
hours/month, and team members 5 hours/month. Six clinics did not implement any 
systems changes at end of the intervention, other teams took between 7 and 15 
months to implements systems.  

COMPARATOR GROUP: usual care. 

Outcomes  Targeted behavior: clinical preventive services. Behavior change was to be achieved 
by using CQI to adapt and implement an integrated system for delivery of preventive 
services comprised of 10 processes relevant to most areas of preventive care (e.g., 
standardized screening, clinician and patient reminders, behavior change counseling).  

Baseline performance: varied depending on clinical service. For outcome used in 
analysis, cholesterol check, about 50% of patients were up‐to‐date in both 
intervention and control group at baseline.  

Outcomes: 

Professional performance: patient up‐to‐date with preventive service (medical 
record); offered preventive service if not up‐to‐date (patient report). Outcomes 
measured for eight preventive services: blood pressure measurement (past 12 
months), pap smear (past 2 yrs), cholesterol check (past 5 years), tobacco use status 
(prior visit), breast examination (past 2 yrs), mammography (past 2 yrs), influenza 
vaccination (past year), pneumococcal vaccination (ever)  

Organizational changes to systems or processes: functioning preventive system 
process in place (guideline, screening, summary of patient preventive status, 
reminder for clinician, follow‐up with patient, behavior change counseling, patient 
reminders, activated patients, organized preventive visits). 

Follow up: 20 months from baseline/start of intervention.  

Potential effect 
modifiers 

Nature of the change: increase established management 

Organizational context: quantitative measurement of QI culture (reported in separate 
paper, used for randomization but not analysis). Separate papers report qualitative 
analysis of data from observation of team meetings and interviews examining 
influence of practice context and external factors on CQI process and outcomes.  

Notes   

Risk of bias [Solberg 2000] 

Bias  Authors’ judgment  Support for judgment 

Random sequence 
generation (selection bias) 

Low risk  “a coin toss by a fourth person uninvolved in the matching 
established which member of each pair would be in the 
intervention group.” (Solberg 1998, p627) 

Allocation concealment 
(selection bias) 

Low risk  All practices were randomized at the same time. 
Randomization was undertaken by a person who was not 
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Bias  Authors’ judgment  Support for judgment 

involved in the matching practices and who did not have 
clinic names. 
 
"… each of the 44 clinics was randomized on the basis of 
three objective measures felt to be potentially predictive of 
their success at improving preventive services ... Using 
coded identifiers for each clinic, the clinics … were 
structured into pairs by agreement among three judges 
based upon their similarity in scores … Finally, a coin toss by 
a fourth person uninvolved in the matching established 
which member of each pair would be in the intervention 
group. Only at this point was the code broken ” (Solberg 
1998, p626‐7) 

Blinding of providers, 
patients, outcome 
assessors  
(performance bias and 
detection bias) 

Unclear risk  Professional performance outcome (primary) 
Practitioners were not blind to group allocation. Patients 
randomly selected for inclusion, but unclear if practitioners 
knew which patients were included. Not stated whether 
outcome assessors were blind to group allocation.  
 
“Once the clinics were notified of their assignment, further 
masking on the part of either the researchers or the clinic 
personnel was, of course, impossible.” (Solberg 1998 p627) 
 
“We recruited a cross‐section of patients who visited 
participating clinics during 5‐week intervals before the 
intervention (baseline) and near its end (follow‐up). At each 
clinic … patients who were selected from appointment lists 
for randomly identified days during the study interval were 
taken consecutively …” (p106) 
 
Patient outcome (primary) 
No patient outcomes 

Incomplete outcome data 
(attrition bias) 

Unclear risk  Professional performance outcome (primary) 
Patient consent for review of medical records at follow‐up 
was low but similar in both groups: 58% (2302 of 3954) in 
CQI group; 59% (2244 of 3806) in control group (p107). No 
information is provided to assess whether characteristics of 
those who consented for medical review differed to those 
who did not. Given the intervention is not particularly 
intensive at the level of the patient; attrition may not 
introduce substantial bias. Analysis did not take account of 
missing data (p109). 
 
"All patients who completed the survey were asked to give 
written informed consent for medical record audits. 
Overall, 5517 patients at baseline and 5047 patients at 
follow‐up consented to a record audit. Of these 10,564 
records, 9323 were obtainable and were reviewed (4777 at 
baseline and 4546 at follow‐up). Thus, medical chart audit 
was completed on approximately 60% of selected patients 
at baseline and follow‐up. Chart audit rates were similar for 
patients from control and intervention clinics." (Solberg 
2000, p106‐7) 
 
Patient outcome (primary) 
No patient outcomes 
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Bias  Authors’ judgment  Support for judgment 

Selective reporting 
(reporting bias) 

Low risk  The preventive services for which the summary statistics 
(prevalences) are reported seem consistent across papers 
(including earlier papers). The results are incompletely 
reported (no effect estimate, and an exact p‐value reported 
for only one outcome).  

Selective recruitment of 
teams, team members, 
and patients (selection 
bias) 

Low risk  Unclear how practitioners were selected for teams. Patients 
were recruited after practices were randomized, and 
selected from appointment lists on randomly selected days. 
Unclear if those selecting patients were blind to group 
allocation, but they were not aware of patient 
characteristics. 
 
Similar numbers of patients were approached at follow‐up, 
and a similar percentage in both groups agreed to review of 
their medical records (58% CQI vs. 59% control) (p107). 
Characteristics of included patients were clinically similar 
between groups (p110), and preventive services they had 
received at baseline were similar (p109). Therefore, 
selective recruitment appears unlikely. 

Baseline imbalance in 
primary outcome 

Low risk  Primary outcome (cholesterol check), baseline rates 55.3% 
CQI vs 55.2% Control (p109) 

Baseline characteristics 
similar 

Low risk  Characteristics of clinics and patients at baseline were 
similar (p110, Tables 2 and 3) 
 
“…clinics were identical in terms of randomization variables 
and other clinic characteristics. No measures differed 
significantly between groups … the patient populations of 
the intervention and control clinics were also identical.” 
(p109) 

Protection against 
contamination 

Unclear risk  Randomization was at the clinic level, but clinics which were 
randomized to different groups could be from the same 
medical groups (Solberg 1998, p624). 
 
“This left 71medical groups with 164 separate clinic sites for 
recruitment.” (Solberg 1998, p624) 
 
“… 16 months after the beginning of the intervention, only 
4 [control] clinics reported having had a CQI team for any 
problem in that time interval, whereas all 22 [intervention] 
clinics reported having an IMPROVE CQI team.” (Solberg 
1998, p627) 

Other important sources 
of bias 

Low risk  NA 

Overall risk of bias  Unclear/High   

 

Yano 2008 

Methods  Design: Cluster randomized trial 

Participants  Country: United States 

Setting: Primary care practices in a large nonprofit organizations (Veterans 
Administration).  
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Specialty: Primary care clinicians, practice team 

N practices: CQI intervention group n=9; Usual care group n=9 

N patients: CQI intervention group n=929; Usual care group n=1016 (referral to 
smoking cessation program, smoking cessation). Smoking clinic attendance rates were 
based on all smokers in participating primary practices: Intervention group n=26546; 
Usual care group n=29161 

Interventions  INTERVENTION GROUP: routine CQI (labeled by investigators as evidence‐based 
quality improvement (EBQI)) 

CQI content: 

Local team responsible for planning improvements to smoking cessation care 
(adapting evidence‐based approaches for their local setting), monitoring changes, and 
revising plans. Teams received quarterly audit and feedback reports from the 
investigators, comparing their smoking cessation care to other sites. Model of CQI 
used by the teams is unclear (reference in discussion suggests PDSA cycles). 

Team composition and meeting frequency: not reported. 

Additional components: Mailed copy of clinical practice guidelines. 

Implementation methods:  

Educational materials: smoking cessation resource materials including (i) QI manual 
outlining process for implementing interventions, (ii) resource materials and tools for 
patients and providers, (iii) expert evidence summaries of main approaches 
advocated in smoking cessation guideline, (iv) expert‐identified recommendations for 
protocols and implementation strategies. 

Educational meetings: (i) 30 minute didactic session on smoking cessation, (ii) 
implementation planning session with experts for local opinion leaders to set local 
priorities for change. 

Facilitation: monthly audio and video conferencing between experts and local leaders 
to develop plans for adapting prioritized interventions. 

Financial support: no. 

Scope: single CQI team per site 

Interventions planned/implemented by teams: varied across practices; included 
educational materials, educational meetings, patient educational materials, audit and 
feedback, process changes for smoking cessation counseling, referral, and follow up 
(e.g. electronic referrals, counselor).  

Duration: appears to be 12 months for CQI process and implementation of new 
model. Duration of CQI process unclear.  

Fidelity assessments: not assessed for use of CQI methods. Authors report the 
number of interventions planned and implemented by each team. Implementation of 
smoking cessation interventions was measured. Teams varied in the extent to which 
they implemented planned interventions, implementing between 0 and 6 practices 
from the evidence‐based toolkit. Provider and patient education activities were most 
common (6 practices), while interventions rated as difficult or very difficult were less 
common: provider feedback (1 practice), changes to primary care such as counseling 
(2 practices), smoking cessation clinics (2 practices), provider incentives (partial in 1 
clinic). Five practice implemented activities they developed themselves. 

COMPARATOR GROUP: usual practice with mailed copy of clinical practice guidelines. 

Outcomes  Targeted behavior: smoking cessation care 

Baseline performance: unclear (not reported for referral to smoking cessation clinic) 
but, based on follow‐up data, ceiling effect unlikely. 

Outcomes: 

Professional performance: referral to smoking cessation program (measured by asking 
patient to recall whether their physician had referred them to a smoking cessation 

278



 

   

program in the previous 12 months) 

Patient: smoking cessation (last smoked on a regular basis > 30 days; self‐report) 

Surrogate patient: Attendance at smoking cessation clinic (administrative data) 

Follow up: for all outcomes, 12 months post introduction to changes to care.  

Potential effect 
modifiers 

Nature of the change: increase established management 

Organizational context: not measured.  

Notes   

Risk of bias [Yano 2008] 

Bias  Authors’ judgment  Support for judgment 

Random sequence 
generation (selection bias) 

Low risk  The sequence generation method is not explicitly stated, 
but practices are paired, so should be similar in 
characteristics which might influence the trial outcomes. 
Therefore, even if the process is not random, the potential 
for the allocation sequence to influence the intervention 
effects may be unlikely. 
 
“We randomly allocated one site from each pair to the 
intervention (n=9) or control group (n=9).” (pg 1640] 

Allocation concealment 
(selection bias) 

Low risk  Practices are likely to have been randomized at one time. 
 
"We paired … eligible VA facilities on size and academic 
affiliation blocked on VA network to control for the 
influence of network‐level policies, resource allocation, and 
leadership differences. … We randomly allocated one site 
from each pair to the intervention (n=9) or control group 
(n=9)." (p1640] 

Blinding of providers, 
patients, outcome 
assessors  
(performance bias and 
detection bias) 

Unclear risk  Professional performance outcome (primary) 
Practitioners were not blind to allocation. A random sample 
of patients was selected for inclusion, unclear if 
practitioners knew which patients were included, but 
unlikely. Therefore performance bias unlikely. 
 
Not stated whether outcome assessors were blind to group 
allocation. For the included professional performance 
outcome, ‘physician referred to smoking cessation 
program’, it is unclear if detection bias is an issue. 
 
Patient outcome (primary) 
Not clear if patients were blinded to their practitioner's 
group allocation, but likely. Outcome data was collected in 
a telephone interview. Unclear if outcome assessors were 
blind to group allocation. 

Incomplete outcome data 
(attrition bias) 

Low risk  Practitioner adherence was measured via patient survey. At 
12mths 55.7% (515/925) of patients in the CQI vs 55.6% 
(565/1016) patients in the control were followed‐up. 
Reasons for loss to follow‐up were similar for both groups 
(p1647, Figure 1], and that the intervention is non‐intensive 
at the patient level (practitioner referring to smoking 
cessation clinic). In combination, this suggests that 
important difference in responses between those who drop 
out in the intervention and control groups are unlikely. 
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Bias  Authors’ judgment  Support for judgment 

Selective reporting 
(reporting bias) 

Low risk  Not clear if a trial protocol is available. At baseline, the 
measure of smoking behavior included 10 items, but only 
smoking cessation (i.e. last smoked on regular basis > 30 
days) was reported at follow‐up. However, there is not a 
large intervention effect for smoking cessation, and it is not 
statistically significant, so unlikely that this outcome has 
been selectively included. 

Selective recruitment of 
teams, team members, 
and patients (selection 
bias) 

Low risk  Patients were randomly sampled, and the researchers were 
unaware of the participants’ clinical characteristics (other 
than age and sex). Unclear if the researchers were blind to 
whether the patient’s practitioner was in the experimental 
or control group.  
 
A similar percentage of patients attended CQI clinics 
(925/18041 = 5.13%) vs control (1016/18431 = 5.51%). As a 
proportion over total cluster size, these rates are CQI 
925/111536 = 0.829% vs control 1016/114357 = 0.888%. 
 
"We enrolled a representative cross section of smokers by 
screening random samples of all practice patients with 
three or more visits in the previous 12 months." (p1641, 
para 3]  "We also had access only to age and gender of 
nonparticipants, ..." (p1654, para 4] 

Baseline imbalance in 
primary outcome 

Unclear risk  Professional performance outcome (primary) 
The primary outcome (referred to smoking cessation 
program) was not measured at baseline.  
 
Patient outcome (primary) 
The primary outcome was smoking cessation. Being a 
smoker was an inclusion criterion of the trial; hence there is 
no comparison of this outcome at baseline. 

Baseline characteristics 
similar 

Unclear risk  Some baseline imbalance is suggested from the reported 
practice characteristics, however differences are the result 
of the small number of practices in each group. 
 
There is some baseline imbalance in patient attendance 
rates at smoking cessation clinics (Table 2, p1646). This 
outcome is measured on all patients (i.e. 186104), so 
unclear why there would be such imbalance. Baseline 
statistical tests were undertaken on patient characteristics 
(e.g. smoking, health characteristics), some of which are 
significant; however, differences between groups are <10%. 
 
“We found no baseline differences in socio‐demographics, 
health habits, readiness to change, or primary care visits 
(Table 3). Control site patients were more likely to smoke 
everyday, wake up to smoke, and to have tried nicotine 
patches, attended a smoking cessation program, and tried 
other ways to quit pre‐intervention. They reported lower 
general health status and greater receipt of disability or 
Social Security Income, and were less likely to live alone. 
They were also more likely to use primary care providers for 
their health care compared with specialists.” (p1647]  

Protection against 
contamination 

Low risk  The intensity of CQI interventions is such that it is unlikely 
that contamination would introduce bias in the intervention 
effect.  
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Bias  Authors’ judgment  Support for judgment 

Other important sources 
of bias 

Low risk  NA 

Overall risk of bias  Unclear/High   

 

Table 2. Characteristics of excluded studies [ordered by study ID] 

Study  Reason for exclusion 

Asch 2005  Excluded design: non‐randomized design with concurrent control and pre‐ and 
post‐intervention measure 

Bermejo 2009  Excluded intervention: quality circles without team‐based structured iterative 
approach to plan and test changes.  
Excluded design: non‐randomized design with concurrent control and pre‐ and 
post‐intervention measures (single measure at baseline and follow‐up).  

Boushon 2006  Excluded design: uncontrolled design with time series data pre‐ and post 
intervention. 

Brown 2000  Excluded design: randomized trial in which the unit of randomization was 
geographic area. Two areas were randomized, resulting in one intervention group 
(with a single, central CQI team) and one control group. 

Din‐Dzietham 2004  Excluded design: uncontrolled design with pre‐ and post‐intervention measures 
(single measure at baseline, three post‐intervention measures) 

Elliott 2002  Excluded intervention: planning of changes was done by an opinion leader external 
to the practices, hence no team‐based structured iterative approach to plan and 
test process changes. 

Engels 2006  Excluded outcome: practice management. No measures of professional 
performance or patient outcomes.  

Epstein 2008  Excluded design: uncontrolled design with pre‐ and post‐intervention measures 
(single measure at baseline, four post‐intervention measures) 

Foster 2007  Excluded intervention: audit and feedback with educational component and plan 
for change, but no team‐based structured iterative approach to test process 
changes. 

Goldberg 1998  Excluded design: uncontrolled design with time series data pre‐ and post 
intervention.  

Ioannidis 2009  Excluded intervention: quality circle involving family physicians in audit and 
feedback, education, group discussion of strategies to improve practice, but no 
team‐based structured iterative approach to plan and test process changes. 
Excluded design: Uncontrolled design with pre‐ and post‐intervention measures 
(single measure at baseline, two post‐intervention measures). 

Landon 2004  Excluded design: non‐randomized design with concurrent control and pre‐ and 
post‐intervention measures (single measure at baseline and follow‐up). 

Landon 2007  Excluded design: non‐randomized design with concurrent control and pre‐ and 
post‐intervention measure 

Latessa 2000  Excluded design: non‐randomized design with concurrent control and pre‐ and 
post‐intervention measures (single measure at baseline and follow‐up). 

Lewin 2005  Excluded intervention: no structured iterative process for testing changes, and no 
collection and analysis of data by the QI team (quantitative or qualitative).  

Lobo 2002  Excluded intervention: no structured iterative process for testing process changes. 

Mangione‐Smith 2005  Excluded design: uncontrolled design with pre‐ and post‐intervention measures 
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Study  Reason for exclusion 

(single measure at baseline and follow‐up). 

Mansour 2008  Excluded design: uncontrolled design with time series data pre‐ and post 
intervention. 

Margolis 2001  Excluded design: uncontrolled design with time series data pre‐ and post 
intervention. 

Margolis 2008  Excluded design: non‐randomized design with concurrent control and pre‐ and 
post‐intervention measures (single measure at baseline and follow‐up). 

Ornstein 2004  Excluded intervention: audit and feedback plus educational outreach without 
structured approach to plan and test changes. 

Ornstein 2008  Excluded design: uncontrolled design with time series data pre‐ and post 
intervention. 

Palmer 1985  Excluded intervention: no team‐based structured iterative approach to plan and 
test changes (quality assurance model involving audit and feedback).  

Rose 2008  Excluded intervention: no structured iterative approach to test changes.  

Schneider 2008  Excluded intervention: quality circles without team‐based structured iterative 
approach to plan and test changes. 

Solberg 2001  Excluded design: non‐randomized design with concurrent control and pre‐ and 
post‐intervention measures (single measure at baseline and follow‐up). 

Verstappen 2003  Excluded intervention: quality circle involving audit and feedback, small group 
discussion of audit data and guideline recommendations, and development and 
review of individual plans for change. No team‐based structured iterative approach 
to test process changes. 

Wensing 2004  Excluded intervention: quality circle involving audit and feedback, small group 
discussion of audit data and guideline recommendations, and development and 
review of individual plans for change. Not team‐based.  
Excluded design: non‐randomized design with concurrent control and pre‐ and 
post‐intervention measures (single measure at baseline and follow‐up). 

Wessell 2008  Excluded design: uncontrolled design with time series data pre‐ and post 
intervention. 

 

Table 3. Studies awaiting assessment [ordered by study ID] 

Study  Reason why assessment pending 

Bailie 2008  Protocol only – study report pending. Unclear whether design meets inclusion 
criteria (appears to be uncontrolled design with pre‐ and post‐intervention 
measures) 

Canovas 2009  Unclear whether intervention meets CQI inclusion criteria – pending additional 
information from authors 

Dolor 2009  Protocol only – trial report pending. Unclear whether intervention meets CQI 
inclusion criteria (described as "CQI type procedure" but appears to involve the 
audit and feedback component only, without team‐based structured iterative 
approach to plan and test changes). 

McBride 2000  Unclear whether intervention meets CQI inclusion criteria – pending additional 
information from authors 

Trietsch 2009  Protocol only – trial report pending. Unclear whether intervention meets CQI 
inclusion criteria (described as a quality improvement collaborative). 
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Chapter 4 – Search strategy 
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Box 1: terms used to search Web of Knowledge for landmark papers and influential 
research1, 2, 3 

1. Title=("quality improvement") 
2. Title=("total quality management") 
3. Title=(TQM) 
4. Topic=("continuous quality improvement") 
5. Title=("continuous quality improvement") 
6. Title=(CQI) 
7. Title=(continuous* SAME improv* SAME quality) 
8. Title=(continu* SAME improv*) 
9. #8 OR #7 OR #6 OR #5 OR #4 OR #3 OR #2 OR #1 
10. Topic=(health OR care OR medic*) 
11. #10 AND #9 
1 First 500 most highly cited papers saved. Search was limited to 1985 to 2000 to identify landmark papers. 
2 Search was re-run with no limits on search dates to identify highly cited research. 
3 All searches were limited to English.  

Box 2: controlled vocabulary and free-text terms used to search MEDLINE for 
models, theories and frameworks (broad QI terms limited to primary care) 

1. (improvement and quality).ti,ab. 
2. (change and (organi#ation or organi#ational)).mp. 
3. continuous improvement.ti,ab. 
4. Total quality management/ 
5. (change and practice).ti,ab. 
6. (improve$ and practice).ti. 
7. (research and implement$).ti. 
8. innovation.ti. 
9. quality of life.mp. 
10. 1 not 9 
11. or/2-8 
12. 10 or 11 [QI and change terms] 
13. theor$.ti. 
14. framework.ti. 
15. concept$.ti. 
16. model.ti. 
17. models.ti. 
18. taxonom$.ti. 
19. typolog$.ti. 
20. or/13-19 [theory terms] 
21. exp Primary Health Care/ 
22. Family practice/ 
23. primary care.mp. 
24. primary health care.mp. 
25. general practi$.mp. 
26. family practi$.mp. 
27. family medicine.mp. 
28. or/21-27 [primary care terms] 
29. 12 and 20 
30. 28 and 29 
31. limit 30 to english language 
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Box 3: controlled vocabulary and free-text terms used to search MEDLINE for 
models, theories and frameworks (narrow QI terms, any setting) 

1. (improvement and quality).ti. 
2. (change and (organi#ation or organi#ational)).ti. 
3. Continuous improvement.ti. 
4. Total quality management/ 
5. (change and practice).ti. 
6. (improve$ and practice).ti. 
7. (research and implement$).ti. 
8. innovation.ti. 
9. Quality of life.mp. 
10. 1 not 9 
11. or/2-8 
12. 10 or 11 [QI and change terms] 
13. theor$.ti. 
14. framework.ti. 
15. concept$.ti. 
16. model.ti. 
17. taxonom$.ti. 
18. typolog$.ti. 
19. or/13-18 [theory terms] 
20. 12 and 19 
21. limit 20 to english language 
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Chapter 4 – Definition of constructs in the InQuIRe framework (Tables 2 to 5) 
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fo
rm

an
ce
 b
y 
(i
) 
m
o
n
it
o
ri
n
g 
p
ro
gr
es
s 
to
w
ar
d
 g
o
al
s 

an
d
 t
ea
m
w
o
rk
 p
ro
ce
ss
 (
e.
g
., 
th
ro
u
gh

 d
at
a 
co
lle
ct
io
n
, s
ee
ki
n
g 
fe
ed

b
ac
k 
w
it
h
in
 a
n
d
 b
ey
o
n
d
 t
h
e 
te
am

),
 (
ii)
 

re
fl
ec
ti
n
g 
o
n
 h
o
w
 t
h
e 
te
am

's
 p
er
fo
rm

an
ce
 c
o
u
ld
 b
e 
im

p
ro
ve
d
, a
n
d
 (
iii
) 
ad
ap
ti
n
g 
o
r 
ad
ju
st
in
g 
st
ra
te
gi
es
 

an
d
 p
ro
ce
ss
 b
as
ed

 o
n
 r
ef
le
ct
io
n
. [
2
6
‐2
7
] 

[3
8
] 

[3
9
‐4
0]
 

 
C
o
lla
b
o
ra
ti
o
n
 a
n
d
 

co
m
m
u
n
ic
at
io
n
 

In
te
ra
ct
iv
e 
so
ci
al
 p
ro
ce
ss
es
 in
vo
lv
ed

 in
 “
b
u
ild
in
g 
an
d
 m

ai
n
ta
in
in
g 
a 
sh
ar
ed

 c
o
n
ce
p
ti
o
n
 o
f 
a 
p
ro
b
le
m
 o
r 

ta
sk
, d
is
tr
ib
u
ti
n
g 
re
sp
o
n
si
b
ili
ty
 a
cr
o
ss
 m

em
b
er
s 
o
f 
th
e 
gr
o
u
p
, s
h
ar
in
g 
ex
p
er
ti
se
, a
n
d
 m

u
tu
al
ly
 

co
n
st
ru
ct
in
g 
an
d
 n
eg
o
ti
at
in
g 
co
gn
it
io
n
” 
[4
1
].
 

[2
8
‐3
0
, 3
2
, 3
8
] 

[2
6
‐2
7
, 3
5
] 

 
Kn

ow
le
dg

e 
sh
ar
in
g:
 e
xc
h
an
ge
, d
is
cu
ss
io
n
, a
n
d
 e
va
lu
at
io
n
 o
f 
in
fo
rm

at
io
n
 a
n
d
 k
n
o
w
le
d
ge
 b
et
w
ee
n
 t
ea
m
 

m
em

b
er
s,
 in
cl
u
d
in
g 
ex
p
lic
it
 a
n
d
 t
ac
it
 k
n
o
w
le
d
ge
 s
u
ch
 a
s 
id
ea
s,
 e
xp
er
ie
n
ce
s,
 a
n
d
 p
er
sp
ec
ti
ve
s.
 [
4
2
] 

[4
3
] 

[2
7
, 4
4
‐4
5
] 

 
Co

ns
tr
uc
ti
ve
 c
on

fli
ct
: o

p
en

 a
n
d
 s
ki
lle
d
 d
is
cu
ss
io
n
 o
f 
d
iv
er
se
 o
r 
o
p
p
o
si
n
g 
id
ea
s,
 in
fo
rm

at
io
n
, p
er
sp
ec
ti
ve
s,
 

[1
3
, 2
8
, 3
8
] 

[4
8
‐4
9
] 
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Fa
ct
o
r 

D
ef
in
it
io
n
 (
so
u
rc
e 
re
fe
re
n
ce
 if
 d
er
iv
ed

 f
ro
m
 s
p
ec
if
ic
 s
o
u
rc
e)
 

Ex
em

p
la
r 
so
u
rc
es
 

Ex
em

p
la
r 
so
u
rc
es
  

 
 

C
Q
I l
it
er
at
u
re
 

o
th
er
 li
te
ra
tu
re
 

an
d
 v
ie
w
s 
[4
6
].
 C
o
n
st
ru
ct
iv
e 
co
n
fl
ic
t 
in
vo
lv
es
 s
in
ce
re
 c
o
n
si
d
er
at
io
n
 o
f 
al
l i
n
fo
rm

at
io
n
, m

ak
in
g 
a 
ge
n
u
in
e 

ef
fo
rt
 t
o
 u
n
d
er
st
an
d
 d
if
fe
re
n
t 
p
er
sp
ec
ti
ve
s,
 a
n
d
 s
ea
rc
h
in
g 
fo
r 
in
si
gh
ts
 in

 o
p
p
o
si
n
g 
vi
ew

s 
in
 o
rd
er
 t
o
 

in
te
gr
at
e 
o
r 
sy
n
th
es
iz
e 
in
fo
rm

at
io
n
 b
ro
u
gh
t 
to
 b
ea
r 
o
n
 a
 p
ro
b
le
m
. [
4
7
] 

 
Co

lla
bo

ra
ti
ve
 p
ro
bl
em

‐s
ol
vi
ng

 a
nd

 d
ec
is
io
n 
m
ak
in
g:
 a
ct
iv
e 
en

ga
ge
m
en

t 
o
f 
al
l t
ea
m
 m

em
b
er
s 
“i
n
 

w
o
rk
in
g 
to
w
ar
d
 a
 s
o
lu
ti
o
n
 t
o
 t
h
e 
p
ro
b
le
m
” 
b
y 
(i
) 
ex
p
lo
ri
n
g 
an
d
 d
ef
in
in
g 
th
e 
p
ro
b
le
m
, (
ii)
 g
at
h
er
in
g 
an
d
 

in
te
gr
at
in
g 
in
fo
rm

at
io
n
 r
el
at
ed

 t
o
 t
h
e 
p
ro
b
le
m
, (
iii
) 
id
en

ti
fy
in
g 
an
d
 e
va
lu
at
in
g 
al
te
rn
at
iv
e 
so
lu
ti
o
n
s,
 a
n
d
 

(i
v)
 s
el
ec
ti
n
g 
a 
so
lu
ti
o
n
 [
2
7
, 4
3
].
  

[2
9
‐3
0,
 3
2
, 5
0
] 

[4
7
, 5
1
] 

 
Pa

rt
ic
ip
at
io
n,
 c
oo

pe
ra
ti
on

, w
or
kl
oa

d 
sh
ar
in
g:
 th

e 
ex
te
n
t 
to
 w
h
ic
h
 t
ea
m
 m

em
b
er
s 
co
n
tr
ib
u
te
 t
o
 

p
la
n
n
in
g,
 d
ec
is
io
n
 m

ak
in
g,
 a
n
d
 e
xe
cu
ti
o
n
 o
f 
C
Q
I e
ff
o
rt
s 
[1
5
].
 It
 in
cl
u
d
es
 t
h
e 
ex
te
n
t 
to
 w
h
ic
h
 t
ea
m
 

m
em

b
er
s 
(i
) 
w
o
rk
 t
o
ge
th
er
 t
o
 a
cc
o
m
p
lis
h
 t
as
ks
 (
co
o
p
er
at
io
n
) 
[2
7
],
 (
ii)
 “
d
ev
o
te
 t
h
ei
r 
re
so
u
rc
es
 (
i.e
.,
 

en
er
gy
, a
tt
en

ti
o
n
, t
im

e)
 t
o
 e
xe
cu
ti
n
g 
te
am

 t
as
ks
” 
(e
ff
o
rt
) 
[5
2
],
 (
iii
) 
m
ak
e 
a 
fa
ir
 c
o
n
tr
ib
u
ti
o
n
 t
o
 t
h
e 

co
m
p
le
ti
o
n
 o
f 
te
am

 t
as
ks
, a
ss
is
ti
n
g 
o
th
er
s 
w
h
en

 n
ee
d
ed

 (
w
o
rk
lo
ad

 s
h
ar
in
g)
 [
2
7
, 5
3
],
 a
n
d
 (
iv
) 
m
ak
e 
fu
ll 

u
se
 o
f 
m
em

b
er
s’
 c
ap
ab
ili
ti
es
 a
n
d
 p
er
sp
ec
ti
ve
s 
b
y 
so
lic
it
in
g 
an
d
 d
ev
el
o
p
in
g 
ea
ch
 o
th
er
s’
 id
ea
s 
an
d
 

co
n
tr
ib
u
ti
o
n
s 
[5
3
].
 

[2
0
, 2
9
‐3
0
] 

[3
4
] 

 
Co

or
di
na

ti
on

: a
ct
io
n
s 
an
d
 b
eh

av
io
rs
 “
ai
m
ed

 a
t 
in
te
gr
at
in
g 
an
d
 a
lig
n
in
g 
th
e 
ac
ti
o
n
s,
 k
n
o
w
le
d
ge
, a
n
d
 

o
b
je
ct
iv
es
 o
f 
in
te
rd
ep

en
d
en

t 
m
em

b
er
s,
 w
it
h
 a
 v
ie
w
 t
o
 a
tt
ai
n
in
g 
co
m
m
o
n
 g
o
al
s”
 [
5
4
] 
in
cl
u
d
es
 

“o
rc
h
es
tr
at
in
g 
th
e 
se
q
u
en

ce
 a
n
d
 t
im

in
g 
o
f 
in
te
rd
ep

en
d
en

t 
ac
ti
o
n
s”
 [
2
6
].
 

 
[4
9
] 

 
Le
ar
n
in
g 
b
eh

av
io
rs
 

A
n
 “
o
n
go
in
g 
p
ro
ce
ss
 o
f 
re
fl
ec
ti
o
n
 a
n
d
 a
ct
io
n
, c
h
ar
ac
te
ri
ze
d
 b
y 
as
ki
n
g 
q
u
es
ti
o
n
s,
 s
ee
ki
n
g 
fe
ed

b
ac
k,
 

ex
p
er
im

en
ti
n
g,
 r
ef
le
ct
in
g 
o
n
 r
es
u
lt
s,
 a
n
d
 d
is
cu
ss
in
g 
er
ro
rs
 o
r 
u
n
ex
p
ec
te
d
 o
u
tc
o
m
es
” 
[5
5
‐5
6
].
 

[3
7
] 

[3
9
‐4
1
, 5
7
‐5
9
] 

 
Te
am

 le
ad
er
sh
ip
 

an
d
 m

ai
n
te
n
an
ce
 

A
ct
io
n
s 
p
er
fo
rm

ed
 b
y 
o
n
e 
o
r 
m
o
re
 m

em
b
er
(s
) 
o
f 
th
e 
te
am

 t
o
 “
d
ir
ec
t 
an
d
 c
o
o
rd
in
at
e 
th
e 
ac
ti
vi
ti
es
 o
f 

o
th
er
 t
ea
m
 m

em
b
er
s,
 a
ss
es
s 
te
am

 p
er
fo
rm

an
ce
, a
ss
ig
n
 t
as
ks
, d
ev
el
o
p
 t
ea
m
 k
n
o
w
le
d
ge
, s
ki
lls
, a
n
d
 

ab
ili
ti
es
, m

o
ti
va
te
 t
ea
m
 m

em
b
er
s,
 p
la
n
 a
n
d
 o
rg
an
iz
e,
 a
n
d
 e
st
ab
lis
h
 a
 p
o
si
ti
ve
 a
tm

o
sp
h
er
e”
 [
6
0
].
 In
cl
u
d
es
 

in
te
rp
er
so
n
al
 p
ro
ce
ss
es
 t
h
at
 h
el
p
 “
h
o
ld
 t
h
e 
te
am

 t
o
ge
th
er
” 
(m

ai
n
te
n
an
ce
) 
[2
7
].
  

[3
0
, 5
0
] 

[2
6
‐2
7
, 6
1
] 

 
Co

nf
lic
t 
m
an

ag
em

en
t 
be

ha
vi
or
s:
 (
i)
 a
vo
id
an
ce
: “
b
eh

av
io
r 
th
at
 s
er
ve
s 
to
 m

in
im

iz
e 
ad
d
re
ss
in
g 
th
e 
co
n
fl
ic
t 

ex
p
lic
it
ly
, e
it
h
er
 ig
n
o
ri
n
g 
it
 o
r 
q
u
ic
kl
y 
sh
if
ti
n
g 
co
n
ve
rs
at
io
n
 t
o
 a
 d
if
fe
re
n
t 
is
su
e”
 (
ii)
 d
is
tr
ib
u
ti
ve
: “
a 

co
n
fr
o
n
ti
ve
 a
p
p
ro
ac
h
 t
h
at
 r
es
u
lt
s 
in
 o
n
e 
si
d
e 
co
n
ce
d
in
g 
to
 t
h
e 
o
th
er
”,
 a
n
d
 (
iii
) 
in
te
gr
at
iv
e:
 “
p
ar
ti
es
 

em
p
lo
y 
co
o
p
er
at
iv
e 
b
eh

av
io
rs
 in
te
n
d
ed

 t
o
 p
u
rs
u
e 
m
u
tu
al
ly
 f
av
o
ra
b
le
 r
es
o
lu
ti
o
n
s 
…
 im

p
lie
s 
an

 a
tt
em

p
t 
to
 

[2
8
] 

[2
7
, 4
9
] 
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Fa
ct
o
r 

D
ef
in
it
io
n
 (
so
u
rc
e 
re
fe
re
n
ce
 if
 d
er
iv
ed

 f
ro
m
 s
p
ec
if
ic
 s
o
u
rc
e)
 

Ex
em

p
la
r 
so
u
rc
es
 

Ex
em

p
la
r 
so
u
rc
es
  

 
 

C
Q
I l
it
er
at
u
re
 

o
th
er
 li
te
ra
tu
re
 

co
m
e 
to
 t
h
e 
b
es
t 
(o
r 
at
 le
as
t 
an

 a
cc
ep

ta
b
le
) 
so
lu
ti
o
n
 f
o
r 
al
l c
o
n
ce
rn
ed

 p
ar
ti
es
.”
 [
5
1
] 

 
In
cl
us
iv
en

es
s:
 “
w
o
rd
s 
an
d
 d
ee
d
s 
ex
h
ib
it
ed

 b
y 
le
ad
er
s 
th
at
 in
vi
te
 a
n
d
 a
p
p
re
ci
at
e 
o
th
er
s’
 c
o
n
tr
ib
u
ti
o
n
s”
 

[6
2
] 

 
 

 
Co

ac
hi
ng

: i
n
te
ra
ct
io
n
s 
“i
n
te
n
d
ed

 t
o
 h
el
p
 m

em
b
er
s 
m
ak
e 
co
o
rd
in
at
ed

 a
n
d
 t
as
k‐
ap
p
ro
p
ri
at
e 
u
se
 o
f 
th
ei
r 

co
lle
ct
iv
e 
re
so
u
rc
es
” 
[6
3
].
 In
cl
u
d
es
 a
ss
is
ti
n
g 
th
e 
te
am

 t
o
: (
i)
 in
cr
ea
se
 e
ff
o
rt
 (
e.
g
.,
 b
u
ild

 m
o
ti
va
ti
o
n
 a
n
d
 

co
m
m
it
m
en

t)
, (
ii)
 im

p
ro
ve
 s
tr
at
eg
ie
s 
u
se
d
 t
o
 p
er
fo
rm

 t
as
ks
 (
e.
g
., 
co
o
p
er
at
io
n
),
 o
r 
(i
ii)
 u
se
 c
o
lle
ct
iv
e 

kn
o
w
le
d
ge
 a
n
d
 s
ki
lls
 (
e.
g
., 
sh
ar
e 
kn
o
w
le
d
ge
, c
o
n
si
d
er
 d
if
fe
re
n
t 
p
er
sp
ec
ti
ve
s)
 [
6
4
].
 

 
[6
0
, 6
5
] 
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T
ab

le
 3

: 
D

ef
in

it
io

n
 o

f 
co

n
st

ru
ct

s 
in

 t
h

e 
In

Q
u

IR
e 

fr
am

ew
o

rk
 -

 Im
p

le
m

en
ta

ti
o

n
 a

p
p

ro
ac

h
 (

2)
 

Fa
ct
o
r 

D
ef
in
it
io
n
 (
so
u
rc
e 
re
fe
re
n
ce
 if
 d
er
iv
ed

 f
ro
m
 s
p
ec
if
ic
 s
o
u
rc
e)
 

Ex
em

p
la
r 
so
u
rc
es
 

Ex
em

p
la
r 
so
u
rc
es
  

 
 

C
Q
I l
it
er
at
u
re
 

o
th
er
 li
te
ra
tu
re
 

2
. I
m
p
le
m
en

ta
ti
o
n
 

ap
p
ro
ac
h
 

“…
th
e 
co
n
st
el
la
ti
o
n
 o
f 
p
ro
ce
ss
es
 in
te
n
d
ed

 t
o
 g
et
” 
C
Q
I “
in
to
 u
se
” 
w
it
h
in
 a
 p
ra
ct
ic
e 
[6
6
].
 

 
 

C
ap
ab
ili
ty
 

d
ev
el
o
p
m
en

t 
Fo
rm

al
 a
n
d
 in
fo
rm

al
 a
p
p
ro
ac
h
es
 u
se
d
 t
o
 b
u
ild

 C
Q
I‐
re
le
va
n
t 
kn
o
w
le
d
ge
, s
ki
lls
, a
n
d
 e
ff
ic
ac
y 
p
er
ce
p
ti
o
n
s.
 

Ex
am

p
le
 a
p
p
ro
ac
h
es
 in
cl
u
d
e 
tr
ai
n
in
g,
 e
d
u
ca
ti
o
n
 a
n
d
 p
ro
fe
ss
io
n
al
 d
ev
el
o
p
m
en

t 
(d
el
iv
er
ed

 b
y 
an
y 
m
o
d
e)
, 

co
ac
h
in
g,
 c
o
n
su
lt
at
io
n
 o
r 
fa
ci
lit
at
io
n
, a
n
d
 p
ee
r‐
le
ar
n
in
g 
ac
ti
vi
ti
es
. (
Se
e 
ca
p
ab
ili
ty
 ‐
 k
n
o
w
le
d
ge
 a
n
d
 s
ki
lls
 f
o
r 

d
es
cr
ip
ti
o
n
 o
f 
co
n
te
n
t 
d
o
m
ai
n
s)
.  

[3
2
, 6
7
‐7
0
] 

[5
0
] 

In
fl
u
en

ci
n
g 
ro
le
s 
an
d
 

st
ru
ct
u
re
s 

U
se
 o
f 
in
d
iv
id
u
al
s,
 c
o
lle
ct
iv
es
 o
r 
b
o
th
 t
o
 in
fl
u
en

ce
 a
tt
it
u
d
es
, b
el
ie
fs
, k
n
o
w
le
d
ge
, a
n
d
 n
o
rm

s 
in
 r
el
at
io
n
 t
o
 

th
e 
u
se
 o
f 
C
Q
I a
n
d
 t
h
e 
ta
rg
et
ed

 c
h
an
ge
. T
h
e 
u
se
 o
f 
in
fl
u
en

ci
n
g 
ro
le
s 
m
ay
 b
e 
th
ro
u
gh

 f
o
rm

al
, p
la
n
n
ed

 
ap
p
ro
ac
h
es
 o
r 
m
ay
 b
e 
m
o
re
 o
p
p
o
rt
u
n
is
ti
c,
 s
u
ch
 a
s 
w
h
en

 in
d
iv
id
u
al
s 
o
r 
co
lle
ct
iv
es
 w
it
h
 in
fl
u
en

ce
 e
m
er
ge
 

d
u
ri
n
g 
th
e 
C
Q
I p
ro
ce
ss
 (
e.
g
., 
in
 a
 q
u
al
it
y 
im

p
ro
ve
m
en

t 
co
lla
b
o
ra
ti
ve
, t
h
e 
em

er
ge
n
ce
 o
f 
a 
te
am

 t
h
at
 g
ar
n
er
s 

th
e 
re
sp
ec
t 
o
f 
th
ei
r 
p
ee
rs
).
  

 
[7
1
] 

 
O
p
in
io
n
 le
a
d
er
s:
 c
re
d
ib
le
, r
es
p
ec
te
d
 p
ee
rs
 o
r 
ex
p
er
ts
 w
it
h
 t
h
e 
kn
o
w
le
d
ge
, a
u
th
o
ri
ty
 a
n
d
 c
o
n
n
ec
ti
o
n
s 
to
 

in
fl
u
en

ce
 o
th
er
s 
[7
1
‐7
3
].
  

[7
4
‐7
7
] 

[6
6
, 7
8
‐8
0
] 

 
C
h
a
m
p
io
n
s:
 in
d
iv
id
u
al
s 
th
at
 p
ro
m
o
te
 p
ar
ti
ci
p
at
io
n
 in

 q
u
al
it
y 
im

p
ro
ve
m
en

t 
th
ro
u
gh

 t
h
ei
r 
co
m
m
it
m
en

t,
 

p
er
si
st
en

ce
 a
n
d
 e
n
th
u
si
as
m
 f
o
r 
q
u
al
it
y 
im

p
ro
ve
m
en

t 
[7
2
].
 

[2
9
, 8
1
‐8
2
] 

[6
6
, 7
1
, 8
3
] 

 
Q
I n
et
w
o
rk
s:
 n
at
u
ra
lly
 o
cc
u
rr
in
g 
o
r 
d
el
ib
er
at
el
y 
cr
ea
te
d
 s
o
ci
al
 s
tr
u
ct
u
re
s 
th
at
 a
re
 “
h
el
d
 t
o
ge
th
er
 t
h
ro
u
gh

 
re
ci
p
ro
ca
l, 
m
u
tu
al
ly
 s
u
p
p
o
rt
iv
e 
re
la
ti
o
n
sh
ip
s,
 w
h
er
e 
as
p
ec
ts
 o
f 
tr
u
st
, i
n
te
rd
ep

en
d
en

ce
, a
n
d
 r
ep

u
ta
ti
o
n
 a
re
 

ke
y 
to
 e
n
su
ri
n
g 
sp
ee
d
y 
an
d
 e
ff
ic
ie
n
t 
ex
ch
an
ge
 o
f 
kn
o
w
 h
o
w
” 
[8
4
] 
p
1
5
9
. E
xa
m
p
le
s 
in
cl
u
d
e 
p
ro
fe
ss
io
n
al
 

n
et
w
o
rk
s,
 c
o
m
m
u
n
it
ie
s 
o
f 
p
ra
ct
ic
e 
an
d
 q
u
al
it
y 
im

p
ro
ve
m
en

t 
co
lla
b
o
ra
ti
ve
s 
(b
o
th
 le
ar
n
in
g 
co
m
m
u
n
it
ie
s)
. 

[7
5
‐7
6,
 8
4
] 

[8
5
] 

Fa
ci
lit
at
io
n
 o
f 
C
Q
I 

p
ro
ce
ss
 

A
 f
o
rm

al
ly
 t
ra
in
ed

 r
o
le
, e
xt
er
n
al
 o
r 
in
te
rn
al
 t
o
 t
h
e 
p
ra
ct
ic
e,
 t
h
at
 a
ss
is
ts
 t
h
e 
p
ra
ct
ic
e 
in
 p
la
n
n
in
g 
an
d
 

im
p
le
m
en

ti
n
g 
ch
an
ge
 p
ri
m
ar
ily
 b
y 
“h
el
p
in
g,
 e
n
ab
lin
g 
an
d
 d
ev
el
o
p
in
g”
 t
h
e 
C
Q
I t
ea
m
 d
u
ri
n
g 
th
e 
C
Q
I p
ro
ce
ss
 

[7
2
].
 R
o
le
s 
m
ay
 in
cl
u
d
e 
su
p
p
o
rt
in
g 
sk
ill
 d
ev
el
o
p
m
en

t 
(e
.g
., 
te
am

 p
ro
ce
ss
, c
h
an
ge
 m

an
ag
em

en
t,
 u
se
 o
f 
C
Q
I 

to
o
ls
),
 g
u
id
in
g 
th
e 
te
am

 t
h
ro
u
gh

 t
h
e 
C
Q
I p
ro
ce
ss
, a
n
d
 e
n
co
u
ra
gi
n
g 
re
fl
ec
ti
o
n
 a
n
d
 le
ar
n
in
g 
b
eh

av
io
rs
. 

[8
6
‐8
7
] 

[8
8
‐9
2
] 

P
la
n
n
in
g 
an
d
 d
es
ig
n
 o
f 

th
e 
C
Q
I e
ff
o
rt
 

Th
e 
ex
te
n
t 
to
 w
h
ic
h
 t
h
e 
ap
p
ro
ac
h
 u
se
d
 t
o
 im

p
le
m
en

t 
C
Q
I (
o
r 
u
n
d
er
ta
ke
 a
 C
Q
I p
ro
je
ct
) 
is
 d
et
er
m
in
ed

 in
 

ad
va
n
ce
 a
n
d
 t
h
e 
ac
tu
al
 d
es
ig
n
 o
f 
th
e 
C
Q
I e
ff
o
rt
 (
e.
g
.,
 t
ea
m
 c
o
m
p
o
si
ti
o
n
, l
ea
d
er
sh
ip
 o
r 
sp
o
n
so
r 
ro
le
s,
 

co
m
m
u
n
ic
at
io
n
 p
la
n
s)
. 

   

 
[6
6
, 8
0
] 
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Fa
ct
o
r 

D
ef
in
it
io
n
 (
so
u
rc
e 
re
fe
re
n
ce
 if
 d
er
iv
ed

 f
ro
m
 s
p
ec
if
ic
 s
o
u
rc
e)
 

Ex
em

p
la
r 
so
u
rc
es
 

Ex
em

p
la
r 
so
u
rc
es
  

 
 

C
Q
I l
it
er
at
u
re
 

o
th
er
 li
te
ra
tu
re
 

 
Q
I t
ea
m
 c
o
m
p
o
si
ti
o
n
: s
iz
e;
 h
is
to
ry
 o
f 
w
o
rk
in
g 
to
ge
th
er
 a
s 
a 
Q
I t
ea
m
; c
o
m
p
et
en

ci
es
 o
f 
m
em

b
er
s 
in
cl
u
d
in
g 

th
ei
r 
ab
ili
ty
 t
o
 e
ff
ec
ti
ve
ly
 r
ep

re
se
n
t 
th
e 
in
te
re
st
s 
o
f 
th
ei
r 
fu
n
ct
io
n
al
 a
re
a 
an
d
 t
h
ei
r 
ab
ili
ty
 t
o
 in
fl
u
en

ce
 t
h
o
se
 

o
u
ts
id
e 
th
e 
te
am

 t
o
 g
ai
n
 s
u
p
p
o
rt
 o
r 
ac
ce
ss
 t
o
 r
es
o
u
rc
es
; d

iv
er
si
ty
 o
f 
m
em

b
er
sh
ip
 (
e.
g
., 
kn
o
w
le
d
ge
, 

p
er
sp
ec
ti
ve
s,
 p
ro
fe
ss
io
n
, s
ta
tu
s)
.  

[2
9
, 5
0
] 

[9
3
‐9
6
] 

 
Q
I t
ea
m
 s
tr
u
ct
u
re
: e
xt
en

t 
to
 w
h
ic
h
 t
h
e 
te
am

 a
llo
ca
te
s 
d
is
ti
n
ct
 s
p
ec
ia
lis
t 
ro
le
s 
fo
r 
m
em

b
er
s,
 h
as
 c
le
ar
 

le
ad
er
sh
ip
, a
n
d
 e
st
ab
lis
h
es
 g
o
al
s 
an
d
 s
ch
ed

u
le
s 
fo
r 
th
ei
r 
w
o
rk
. [
4
5
] 

[5
0
] 

 

 
Ta
sk
 a
u
to
n
o
m
y 
(s
tr
u
ct
u
ra
l e
m
p
o
w
er
m
en
t)
: t
h
e 
d
eg
re
e 
to
 w
h
ic
h
 t
h
e 
C
Q
I e
ff
o
rt
 is
 d
es
ig
n
ed

 t
o
 g
iv
e 
th
e 
Q
I 

te
am

 “
su
b
st
an
ti
al
 f
re
ed

o
m
, i
n
d
ep

en
d
en

ce
, a
n
d
 d
is
cr
et
io
n
 in
 t
h
ei
r 
w
o
rk
 (
d
ec
is
io
n
 m

ak
in
g 
an
d
 e
xe
cu
ti
o
n
)”
 

[9
7
] 
p
5
9
).
 T
h
is
 m

ay
 in
cl
u
d
e 
gi
vi
n
g 
te
am

s 
“c
o
lle
ct
iv
e 
co
n
tr
o
l o
ve
r 
cr
it
ic
al
 d
ec
is
io
n
s 
ab
o
u
t 
it
s 
o
b
je
ct
iv
es
, 

re
so
u
rc
es
, d
es
ig
n
, a
n
d
 p
ro
ce
ss
es
” 
[9
8
] 
p
1
1
7
3
. 

[9
9
] 

 

 
Ta
rg
et
ed

 c
h
a
n
g
e:
 T
h
e 
cl
in
ic
al
 a
re
a 
to
 w
h
ic
h
 C
Q
I i
s 
ap
p
lie
d
 a
n
d
 t
h
e 
co
m
p
le
xi
ty
 o
f 
th
e 
ch
an
gi
n
g 
p
ra
ct
ic
e 
in
 

th
at
 a
re
a.
  

[3
, 7
7
] 
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T
ab

le
 4

: 
D

ef
in

it
io

n
 o

f 
co

n
st

ru
ct

s 
in

 t
h

e 
In

Q
u

IR
e 

fr
am

ew
o

rk
 –

 E
n

ab
lin

g
 c

o
n

te
xt

 (
3)

 

Fa
ct
o
r 

D
ef
in
it
io
n
 (
so
u
rc
e 
re
fe
re
n
ce
 if
 d
er
iv
ed

 f
ro
m
 s
p
ec
if
ic
 s
o
u
rc
e)
 

Ex
em

p
la
r 
so
u
rc
es
 

Ex
em

p
la
r 
so
u
rc
es
  

 
 

C
Q
I l
it
er
at
u
re
 

o
th
er
 li
te
ra
tu
re
 

3
a.
 O
ve
ra
ll 
p
ra
ct
ic
e 

co
n
te
xt
 

 
 

 

C
u
lt
u
re
 

A
 “
p
at
te
rn
 o
f 
sh
ar
ed

 b
as
ic
 a
ss
u
m
p
ti
o
n
s”
 t
h
at
 is
 r
ef
le
ct
ed

 in
 “
u
n
co
n
sc
io
u
s,
 t
ak
en

‐f
o
r‐
gr
an
te
d
 b
el
ie
fs
, 

p
er
ce
p
ti
o
n
s,
 t
h
o
u
gh
ts
 a
n
d
 f
ee
lin
gs
” 
an
d
 o
ft
en

 in
fe
rr
ed

 f
ro
m
 “
es
p
o
u
se
d
 v
al
u
es
, b
el
ie
fs
, n
o
rm

s 
an
d
 r
u
le
s 

o
f 
b
eh

av
io
r”
 (
[1
0
0
] 
p
1
7
 a
n
d
 p
2
6
).
 C
u
lt
u
ra
l d
im

en
si
o
n
s 
th
at
 a
re
 s
al
ie
n
t 
to
 C
Q
I a
re
 c
o
h
es
io
n
, o
p
en

n
es
s,
 

tr
u
st
, m

u
tu
al
 r
es
p
ec
t 
an
d
 u
n
d
er
st
an
d
in
g,
 a
n
d
 t
h
e 
ab
se
n
ce
 o
f 
in
d
iv
id
u
al
 b
la
m
e 
(n
o
n
‐b
la
m
in
g)
.  

[3
, 1
0
1
‐1
0
2
] 

[1
0
3
‐1
0
7
] 

 
C
o
h
es
io
n
: e
xt
en

t 
to
 w
h
ic
h
 p
ra
ct
ic
e 
st
af
f 
h
av
e 
(i
) 
sh
ar
ed

 v
al
u
es
, b
el
ie
fs
, a
n
d
 g
o
al
s 
(e
sp
ec
ia
lly
 in

 r
el
at
io
n
 t
o
 

im
p
ro
ve
m
en

t,
 le
ar
n
in
g,
 a
n
d
 c
o
lla
b
o
ra
ti
o
n
),
 (
ii)
 p
ri
d
e 
in
 t
h
e 
p
ra
ct
ic
e’
s 
w
o
rk
 (
gr
o
u
p
 p
ri
d
e)
, a
n
d
 (
iii
) 
an

 
“a
tt
ra
ct
io
n
 t
o
 t
h
e 
gr
o
u
p
, e
m
o
ti
o
n
al
 b
o
n
d
s 
o
f 
fr
ie
n
d
sh
ip
, c
ar
in
g 
an
d
 c
lo
se
n
es
s”
 (
so
ci
al
 c
o
h
es
io
n
).
  

[6
, 2
0
, 8
2
, 1
0
8
‐1
1
0
] 

[1
0
5
, 1
11

‐1
1
3
] 

 
O
p
en
n
es
s:
 e
xt
en

t 
to
 w
h
ic
h
 p
ra
ct
ic
e 
m
em

b
er
s 
va
lu
e 
o
p
en

 a
n
d
 h
o
n
es
t 
co
m
m
u
n
ic
at
io
n
 (
in
cl
u
d
in
g 

fe
ed

b
ac
k)
, t
h
e 
vi
ew

s 
o
f 
o
th
er
s,
 a
n
d
 a
 d
iv
er
si
ty
 o
f 
p
er
sp
ec
ti
ve
s.
  

[3
] 

[1
0
5
, 1
0
7
, 1
1
4
] 

 
Tr
u
st
: b

el
ie
f 
th
at
 p
ra
ct
ic
e 
m
em

b
er
s 
w
ill
 p
er
fo
rm

 t
h
ei
r 
ro
le
 c
ap
ab
ly
 a
n
d
 t
h
at
 t
h
ey
 w
ill
 p
ro
te
ct
 t
h
e 
in
te
re
st
s 

o
f 
o
th
er
s 
in
 t
h
e 
p
ra
ct
ic
e.
  

[8
2
, 1
1
5
] 

[4
3
, 1
0
6
, 1
1
6
‐1
1
8
] 

 
M
u
tu
a
l r
es
p
ec
t 
a
n
d
 u
n
d
er
st
a
n
d
in
g
: t
h
e 
ex
te
n
t 
to
 w
h
ic
h
 p
ra
ct
ic
e 
m
em

b
er
s 
fe
el
 v
al
u
ed

 a
n
d
 r
es
p
ec
te
d
 f
o
r 

th
ei
r 
co
n
tr
ib
u
ti
o
n
, k
n
o
w
le
d
ge
, s
ki
lls
, a
n
d
 id
ea
s.
 In
cl
u
d
es
 a
 s
h
ar
ed

 u
n
d
er
st
an
d
in
g 
am

o
n
g 
p
ra
ct
ic
e 
st
af
f 
o
f 

th
e 
n
at
u
re
 a
n
d
 im

p
o
rt
an
ce
 o
f 
ea
ch
 o
th
er
s’
 r
o
le
s 
an
d
 c
o
m
p
et
en

ci
es
. 

 
[1
0
7
, 1
1
4
, 1
1
7
] 

 
N
o
n
‐b
la
m
in
g
: e
m
p
h
as
is
 o
n
 a
cc
ep

ti
n
g 
“m

u
tu
al
 r
es
p
o
n
si
b
ili
ty
 f
o
r 
im

p
ro
ve
m
en

t”
 [
1
1
9
] 
an
d
 le
ar
n
in
g 
fr
o
m
 

m
is
ta
ke
s.
 

[6
] 

[1
1
8
, 1
2
0
] 

Le
ad
er
sh
ip
 f
o
r 
Q
I a
t 
al
l 

le
ve
ls
 

Th
e 
in
fl
u
en

ce
 o
f 
fo
rm

al
 a
n
d
 in
fo
rm

al
 le
ad
er
s 
in
 m

o
ti
va
ti
n
g 
an
d
 e
n
ab
lin
g 
C
Q
I e
ff
o
rt
s 
b
y:
 (
i)
 d
em

o
n
st
ra
ti
n
g 

ca
p
ab
ili
ty
 a
n
d
 c
o
m
m
it
m
en

t,
 (
ii)
 e
st
ab
lis
h
in
g 
p
ri
o
ri
ti
es
, a
n
d
 c
le
ar
 a
n
d
 c
o
n
si
st
en

t 
go
al
s 
fo
r 
Q
I,
 (
iii
) 

su
p
p
o
rt
in
g 
an
d
 f
ac
ili
ta
ti
n
g 
im

p
ro
ve
m
en

t 
an
d
 le
ar
n
in
g 
(e
.g
.,
 b
y 
al
lo
ca
ti
n
g 
re
so
u
rc
es
, r
ec
o
gn
iz
in
g 

p
ar
ti
ci
p
at
io
n
),
 a
n
d
 (
iv
) 
in
vo
lv
in
g,
 m

o
ti
va
ti
n
g,
 a
n
d
 e
m
p
o
w
er
in
g 
p
ar
ti
ci
p
at
io
n
. 

 

[5
0
, 8
2
, 1
0
1
, 1
1
0
, 

1
2
1
] 

[1
0
5
, 1
2
2
‐1
2
6
] 
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Fa
ct
o
r 

D
ef
in
it
io
n
 (
so
u
rc
e 
re
fe
re
n
ce
 if
 d
er
iv
ed

 f
ro
m
 s
p
ec
if
ic
 s
o
u
rc
e)
 

Ex
em

p
la
r 
so
u
rc
es
 

Ex
em

p
la
r 
so
u
rc
es
  

 
 

C
Q
I l
it
er
at
u
re
 

o
th
er
 li
te
ra
tu
re
 

C
ap
ac
it
y 
fo
r 
le
ar
n
in
g 

an
d
 im

p
ro
ve
m
en

t 
Ex
te
n
t 
to
 w
h
ic
h
 t
h
e 
p
ra
ct
ic
e 
h
as
 r
es
o
u
rc
es
, e
xi
st
in
g 
sy
st
em

s,
 a
n
d
 s
tr
u
ct
u
re
s 
re
q
u
ir
ed

 t
o
 f
ac
ili
ta
te
 le
ar
n
in
g 

an
d
 im

p
ro
ve
m
en

t.
 T
h
is
 c
ap
ac
it
y 
re
fl
ec
ts
 a
 b
as
e 
o
f 
re
so
u
rc
es
 e
tc
 t
h
at
 c
o
u
ld
 p
o
te
n
ti
al
ly
 b
e 
ap
p
lie
d
 t
o
 C
Q
I 

ra
th
er
 t
h
an

 a
n
 a
ct
u
al
 a
llo
ca
ti
o
n
 o
f 
re
so
u
rc
es
 f
o
r 
a 
sp
ec
if
ic
 e
ff
o
rt
.  

[8
2
, 1
01
] 

[1
0
5
‐1
0
7
] 

 
R
es
o
u
rc
es
 

Sl
a
ck
 r
es
o
u
rc
es
: “
a 
cu
sh
io
n
 o
f 
re
so
u
rc
es
”,
 in
cl
u
d
in
g 
ti
m
e 
an
d
 m

o
n
ey
, w

h
ic
h
 e
n
ab
le
s 
p
ra
ct
ic
es
 t
o
 

u
n
d
er
ta
ke
 d
is
cr
et
io
n
ar
y 
ac
ti
vi
ti
es
. 

[1
2
7
] 

[7
1
, 9
8
, 1
2
6
] 

 
B
u
sy
n
es
s,
 o
ve
rl
o
a
d
, t
u
rb
u
le
n
ce
: e
xt
en

t 
to
 w
h
ic
h
 s
ta
ff
 f
ee
l o
ve
rw

h
el
m
ed

 b
y 
w
o
rk
 d
em

an
d
s 
o
r 
o
th
er
 

ch
an
ge
s 
w
it
h
in
 t
h
e 
p
ra
ct
ic
e 
o
r 
in
 t
h
e 
ex
te
rn
al
 c
o
n
te
xt
.  

[1
2
7
] 

[7
7
, 1
2
8
‐1
2
9
] 

 
Su
p
p
o
rt
in
g 
sy
st
em

s 
D
a
ta
 c
o
lle
ct
io
n
 a
n
d
 a
n
a
ly
si
s 
sy
st
em

s:
 “
ex
te
n
t 
to
 w
h
ic
h
 a
 s
ys
te
m
 e
xi
st
s 
to
 c
o
lle
ct
, m

an
ag
e 
an
d
 f
ac
ili
ta
te
 

th
e 
u
se
 o
f 
d
at
a 
n
ee
d
ed

 t
o
 s
u
p
p
o
rt
 p
er
fo
rm

an
ce
 im

p
ro
ve
m
en

t”
 [
5
0
] 
 

[8
2
, 1
0
1
, 1
3
0
] 

[1
2
6
] 

 
Tr
a
in
in
g
 a
n
d
 d
ev
el
o
p
m
en
t:
 in
ve
st
m
en

t 
in
 t
ra
in
in
g 
an
d
 o
th
er
 p
ro
fe
ss
io
n
al
 d
ev
el
o
p
m
en

t 
ac
ti
vi
ti
es
 f
o
r 
al
l 

st
af
f,
 e
sp
ec
ia
lly
 t
h
ro
u
gh

 t
ea
m
‐b
as
ed

 a
p
p
ro
ac
h
es
.  

[8
2
, 1
0
1
] 

[1
1
8
, 1
2
0
] 

 
In
ce
n
ti
ve
s,
 r
ew

a
rd
s,
 r
ec
o
g
n
it
io
n
: e
xt
en

t 
to
 w
h
ic
h
 t
h
e 
p
ra
ct
ic
e 
fo
rm

al
ly
 a
ck
n
o
w
le
d
ge
s 
co
n
tr
ib
u
ti
o
n
s 
to
 

im
p
ro
ve
m
en

t 
an
d
 le
ar
n
in
g 
u
si
n
g 
ex
tr
in
si
c 
(r
ew

ar
d
s,
 in
ce
n
ti
ve
s)
 a
n
d
 in
tr
in
si
c 
(r
ec
o
gn
it
io
n
) 
m
ea
n
s 
o
f 

m
o
ti
va
ti
o
n
. 

[3
, 1
0
1
] 

[1
2
0
] 

 
St
ru
ct
u
re
s 

St
ru
ct
u
re
s 
fo
r 
ca
p
tu
ri
n
g
 a
n
d
 s
p
re
a
d
in
g
 k
n
o
w
le
d
g
e:
 e
xt
en

t 
to
 w
h
ic
h
 t
im

e 
an
d
 s
p
ac
e 
is
 c
re
at
ed

 f
o
r 
p
ra
ct
ic
e 

st
af
f 
to
 e
xc
h
an
ge
 in
fo
rm

at
io
n
 a
n
d
 id
ea
s,
 s
ee
k 
fe
ed

b
ac
k,
 a
n
d
 r
ef
le
ct
 c
o
lle
ct
iv
el
y 
o
n
 t
h
ei
r 
w
o
rk
. I
n
cl
u
d
es
 

st
ru
ct
u
re
s 
to
 e
n
ab
le
 f
o
rm

al
 in
te
ra
ct
io
n
 (
e.
g
.,
 m

ee
ti
n
gs
 a
n
d
 o
th
er
 f
o
ru
m
s)
 a
n
d
 o
p
p
o
rt
u
n
it
ie
s 
fo
r 
in
fo
rm

al
 

in
te
ra
ct
io
n
. 

[3
, 1
0
1
] 

[4
3
, 1
1
8
, 1
26
] 

 
N
et
w
o
rk
s:
 t
h
e 
ex
te
n
t 
to
 w
h
ic
h
 p
ra
ct
ic
e 
st
af
f 
h
av
e,
 a
n
d
 a
re
 e
n
co
u
ra
ge
d
 t
o
 h
av
e,
 s
tr
o
n
g 
in
te
rp
er
so
n
al
 

co
n
n
ec
ti
o
n
s 
to
 p
ee
rs
, t
h
ei
r 
p
ro
fe
ss
io
n
 a
n
d
 r
el
ev
an
t 
en

ti
ti
es
 in

 t
h
e 
h
ea
lt
h
 s
ys
te
m
 [
4
3
].
 

[7
7
] 

[7
1
, 1
1
4
, 1
1
7
] 

3
b
. C
lim

at
e 
fo
r 
q
u
al
it
y 

im
p
ro
ve
m
en

t 
P
ra
ct
ic
e‐
 a
n
d
 Q
I t
ea
m
‐l
ev
el
 c
lim

at
e.
  

 
 

P
ra
ct
ic
e 
cl
im

at
e 

Sh
ar
ed

 p
er
ce
p
ti
o
n
s 
o
f 
th
e 
ex
te
n
t 
to
 w
h
ic
h
 e
n
ga
ge
m
en

t 
in
 C
Q
I i
s 
ex
p
ec
te
d
, s
u
p
p
o
rt
ed

, a
n
d
 r
ew

ar
d
ed

 
th
ro
u
gh

 o
rg
an
iz
at
io
n
al
 p
o
lic
ie
s,
 p
ra
ct
ic
es
, a
n
d
 p
ro
ce
d
u
re
s 
[1
3
1
‐1
3
2
].
 S
p
ec
if
ic
al
ly
 t
h
e 
ex
te
n
t 
to
 w
h
ic
h
 

th
er
e 
is
 s
u
p
p
o
rt
 f
o
r 
(i
) 
co
n
ti
n
u
al
 im

p
ro
ve
m
en

t 
o
f 
p
ro
ce
ss
 a
n
d
 s
ys
te
m
s 
to
 m

ee
t 
cu
st
o
m
er
 n
ee
d
s 
an
d
 

ex
p
ec
ta
ti
o
n
s,
 (
ii)
 le
ar
n
in
g 
co
lle
ct
iv
el
y 
th
ro
u
gh

 k
n
o
w
le
d
ge
 s
h
ar
in
g,
 e
xp
er
im
en

ta
ti
o
n
 a
n
d
 r
is
k 
ta
ki
n
g,
 (
iii
) 

[1
3
0
, 1
3
3
‐1
3
6
] 

[6
6
, 1
0
3
, 1
3
7
‐1
3
9
] 
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Fa
ct
o
r 

D
ef
in
it
io
n
 (
so
u
rc
e 
re
fe
re
n
ce
 if
 d
er
iv
ed

 f
ro
m
 s
p
ec
if
ic
 s
o
u
rc
e)
 

Ex
em

p
la
r 
so
u
rc
es
 

Ex
em

p
la
r 
so
u
rc
es
  

 
 

C
Q
I l
it
er
at
u
re
 

o
th
er
 li
te
ra
tu
re
 

u
se
 o
f 
d
at
a 
an
d
 in
fo
rm

at
io
n
 f
o
r 
m
o
n
it
o
ri
n
g 
an
d
 im

p
ro
ve
m
en

t,
 (
iv
) 
in
vo
lv
em

en
t 
an
d
 p
ar
ti
ci
p
at
io
n
 in

 C
Q
I,
 

(v
) 
te
am

w
o
rk
, c
o
lla
b
o
ra
ti
o
n
 a
n
d
 c
o
o
p
er
at
io
n
, a
n
d
 (
vi
) 
in
te
gr
at
io
n
 o
f 
Q
I w

it
h
 d
ai
ly
 w
o
rk
 a
n
d
 a
lig
n
m
en

t 
w
it
h
 o
rg
an
iz
at
io
n
al
 p
ri
o
ri
ti
es
.  

Q
I t
ea
m
 c
lim

at
e 

Sh
ar
ed

 p
er
ce
p
ti
o
n
s 
o
f 
th
e 
ex
te
n
t 
to
 w
h
ic
h
 t
h
e 
te
am

 s
u
p
p
o
rt
s 
an
d
 e
n
co
u
ra
ge
s 
th
e 
b
eh

av
io
rs
 a
n
d
 

p
ra
ct
ic
es
 r
eq

u
ir
ed

 f
o
r 
Q
I t
ea
m
w
o
rk
. 

[2
9
‐3
0
] 

[1
4
0
] 

 
Q
u
al
it
y 
o
ri
en

ta
ti
o
n
 

A
 s
h
ar
ed

 s
en

se
 o
f 
re
sp
o
n
si
b
ili
ty
 f
o
r,
 a
n
d
 c
o
m
m
it
m
en

t 
to
, i
m
p
ro
vi
n
g 
q
u
al
it
y 
an
d
 o
p
ti
m
iz
in
g 
th
e 
o
u
tc
o
m
es
 

o
f 
th
e 
te
am

’s
 Q
I e
ff
o
rt
. [
1
4
0
] 

[1
4
1
] 

[1
4
0
] 

 
Te
am

w
o
rk
 

o
ri
en

ta
ti
o
n
 

Th
e 
ex
te
n
t 
to
 w
h
ic
h
 m

em
b
er
s 
sh
ar
e 
a 
“p
re
fe
re
n
ce
 f
o
r 
w
o
rk
in
g 
w
it
h
 o
th
er
s”
 a
n
d
 s
ee
k 
to
 e
n
h
an
ce
 t
h
ei
r 

p
er
fo
rm

an
ce
 d
u
ri
n
g 
te
am

w
o
rk
 “
th
ro
u
gh

 t
h
e 
co
o
rd
in
at
io
n
, e
va
lu
at
io
n
, a
n
d
 u
ti
liz
at
io
n
 o
f 
in
p
u
ts
 f
ro
m
 

o
th
er
 m

em
b
er
s”
 (
[6
0
] 
p
5
8
4
).
 

 
[1
4
2
] 

 
Le
ar
n
in
g 
o
ri
en

ta
ti
o
n
 

Th
e 
ex
te
n
t 
to
 w
h
ic
h
 t
h
e 
te
am

 e
m
p
h
as
iz
es
 “
le
ar
n
in
g 
o
ri
en

te
d
 g
o
al
s 
an
d
 a
ct
iv
it
ie
s”
 o
ve
r 
ta
sk
‐o
ri
en

te
d
 

go
al
s 
[4
5
].
 L
ea
rn
in
g 
go
al
s 
in
cl
u
d
e 
“d
ev
el
o
p
m
en

t 
o
f 
sk
ill
, k
n
o
w
le
d
ge
, a
n
d
 c
o
m
p
et
en

ce
”.
 [
1
4
3
] 

[1
4
1
] 

[1
4
3
] 

 
Ta
sk
 c
o
h
es
io
n
 

A
 s
h
ar
ed

 b
el
ie
f 
in
 a
n
d
 c
o
m
m
it
m
en

t 
to
 t
h
e 
te
am

’s
 t
as
k 
an
d
 g
o
al
s,
 a
n
d
 “
m
o
ti
va
ti
o
n
 t
o
 c
o
o
rd
in
at
e 
te
am

 
ef
fo
rt
” 
to
 a
ch
ie
ve
 t
h
es
e 
go
al
s 
([
1
1
3
] 
p
3
8
8
) 

[1
1
, 2
0
, 2
8
‐3
0
] 

[1
1
2
‐1
1
3
] 

 
In
te
rp
er
so
n
al
 

cl
im

at
e 

O
p
en
n
es
s 
a
n
d
 m
u
tu
a
l r
es
p
ec
t:
 e
xt
en

t 
to
 w
h
ic
h
 t
ea
m
 m

em
b
er
s 
ar
e 
re
ce
p
ti
ve
 t
o
 n
ew

 id
ea
s 
an
d
 

in
fo
rm

at
io
n
, v
al
u
e 
ea
ch
 o
th
er
's
 p
er
sp
ec
ti
ve
s 
an
d
 k
n
o
w
le
d
ge
, a
n
d
 a
re
 w
ill
in
g 
to
 s
h
ar
e 
an
d
 in
te
gr
at
e 
th
ei
r 

vi
ew

s 
an
d
 id
ea
s.
 

[3
, 2
0
] 

[1
0
5
, 1
1
4
, 1
1
7
‐1
1
8
, 

1
2
0
] 

 
P
sy
ch
o
lo
g
ic
a
l s
a
fe
ty
: “
a 
sh
ar
ed

 b
el
ie
f 
th
at
 t
h
e 
te
am

 is
 s
af
e 
fo
r 
in
te
rp
er
so
n
al
 r
is
k 
ta
ki
n
g 
..
. a
 s
en

se
 o
f 

co
n
fi
d
en

ce
 t
h
at
 t
h
e 
te
am

 w
ill
 n
o
t 
em

b
ar
ra
ss
, r
ej
ec
t,
 o
r 
p
u
n
is
h
 s
o
m
eo

n
e 
fo
r 
sp
ea
ki
n
g 
u
p
” 
([
5
5
] 
p
3
5
3
‐4
).
 

[2
0
, 1
4
1
] 

[4
1
, 5
5
] 

 
Te
a
m
 n
o
rm

s:
 “
b
eh

av
io
ra
l e
xp
ec
ta
ti
o
n
s 
th
at
 a
re
 s
h
ar
ed

, o
r 
at
 le
as
t 
p
ar
ti
al
ly
 s
h
ar
ed

, b
y 
te
am

 m
em

b
er
s 

an
d
 a
s 
su
ch
 c
an

 g
u
id
e 
te
am

 b
eh

av
io
r”
 [
4
2
].
 

[3
0
, 5
0
] 

 

3
c.
 R
ea
d
in
es
s 
fo
r 
C
Q
I 

P
ra
ct
ic
e 
m
em

b
er
s’
 c
o
lle
ct
iv
e 
co
m
m
it
m
en

t 
to
 a
n
 im

m
in
en

t 
C
Q
I e
ff
o
rt
, t
h
ei
r 
sh
ar
ed

 b
el
ie
f 
ab
o
u
t 
th
ei
r 

co
lle
ct
iv
e 
ca
p
ab
ili
ty
 f
o
r 
C
Q
I a
n
d
 t
h
e 
en

su
in
g 
p
ra
ct
ic
e 
ch
an
ge
s,
 a
n
d
 d
ed

ic
at
ed

 r
es
o
u
rc
es
 r
eq

u
ir
ed

 t
o
 

su
p
p
o
rt
 t
h
e 
ef
fo
rt
 [
1
4
4
].
 

[1
2
7
, 1
3
3
, 1
4
5
] 

[7
1
, 1
4
6
‐1
5
0
] 
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Fa
ct
o
r 

D
ef
in
it
io
n
 (
so
u
rc
e 
re
fe
re
n
ce
 if
 d
er
iv
ed

 f
ro
m
 s
p
ec
if
ic
 s
o
u
rc
e)
 

Ex
em

p
la
r 
so
u
rc
es
 

Ex
em

p
la
r 
so
u
rc
es
  

 
 

C
Q
I l
it
er
at
u
re
 

o
th
er
 li
te
ra
tu
re
 

C
ap
ab
ili
ty
 f
o
r 
C
Q
I 

C
o
lle
ct
iv
e 
kn
o
w
le
d
ge
, s
ki
lls
, a
n
d
 e
ff
ic
ac
y 
p
er
ce
p
ti
o
n
s 
re
le
va
n
t 
to
 C
Q
I.
 In
cl
u
d
es
 p
ri
o
r 
u
se
 o
f 
C
Q
I a
n
d
 

h
is
to
ry
 o
f 
ch
an
ge
; a
b
ili
ty
 t
o
 a
cq
u
ir
e,
 in
te
rp
re
t,
 a
n
d
 u
se
 n
ew

 k
n
o
w
le
d
ge
; a
n
d
 t
h
e 
Q
I t
ea
m
 c
ap
ab
ili
ti
es
. 

[5
0
, 8
2
, 1
0
1
, 1
2
8
] 

 

 
K
n
o
w
le
d
ge
, s
ki
lls
, 

ef
fi
ca
cy
 

Ex
p
er
ti
se
 a
n
d
 c
o
m
p
et
en

ci
es
 in

 (
i)
 C
Q
I m

et
h
o
d
s 
an
d
 t
o
o
ls
, (
ii)
 t
ea
m
w
o
rk
 a
n
d
 c
o
lla
b
o
ra
ti
o
n
, (
iii
) 
u
si
n
g,
 

an
al
yz
in
g,
 a
n
d
 in
te
rp
re
ti
n
g 
d
at
a 
(i
n
cl
u
d
in
g 
th
at
 r
eq

u
ir
ed

 t
o
 u
n
d
er
st
an
d
 p
at
ie
n
t 
n
ee
d
s 
an
d
 e
xp
ec
ta
ti
o
n
s)
, 

(i
v)
 c
h
an
ge
 m

an
ag
em

en
t 
(i
n
cl
u
d
in
g 
h
o
w
 t
o
 in
it
ia
te
 a
n
d
 s
u
st
ai
n
 c
h
an
ge
),
 a
n
d
 (
v)
 c
o
n
te
n
t 
sp
ec
if
ic
 t
o
 t
h
e 

ar
ea
 t
ar
ge
te
d
 f
o
r 
ch
an
ge
 [
8
2
, 1
01
, 1
5
1
].
 In
cl
u
d
es
 o
p
er
at
io
n
al
 k
n
o
w
le
d
ge
 a
n
d
 c
o
m
p
et
en

ci
es
 (
th
e 
st
ep

s,
 

to
o
ls
, t
ec
h
n
iq
u
es
 r
eq

u
ir
ed

 t
o
 u
se
 C
Q
I)
, c
o
n
ce
p
tu
al
 k
n
o
w
le
d
ge
 (
u
n
d
er
st
an
d
in
g 
o
f 
th
e 
p
ri
n
ci
p
le
s 
an
d
 

ra
ti
o
n
al
e)
, a
n
d
 b
el
ie
fs
 a
b
o
u
t 
“c
o
lle
ct
iv
e 
ca
p
ab
ili
ty
 t
o
 o
rg
an
iz
e 
th
e 
co
u
rs
e 
o
f 
ac
ti
o
n
” 
re
q
u
ir
ed

 f
o
r 

su
cc
es
sf
u
l C
Q
I (
ef
fi
ca
cy
) 
[3
5
].
 

[5
0
, 6
7
, 6
9
, 1
5
2
] 

 

 
P
ri
o
r 
u
se
 o
f 
C
Q
I a
n
d
 

h
is
to
ry
 o
f 
ch
an
ge
 

Ex
te
n
t 
to
 w
h
ic
h
 t
h
e 
p
ra
ct
ic
e 
(r
at
h
er
 t
h
an

 in
d
iv
id
u
al
 m

em
b
er
s)
 h
as
 e
xp
er
ie
n
ce
 in

 u
si
n
g 
C
Q
I m

et
h
o
d
s 
an
d
 

im
p
le
m
en

ti
n
g 
p
ra
ct
ic
e 
ch
an
ge
.  

[5
0
, 8
2
, 1
2
8
] 

[7
1
, 7
7
, 1
5
3
] 

 
A
b
ili
ty
 t
o
 a
cq
u
ir
e,
 

in
te
rp
re
t,
 a
n
d
 u
se
 

n
ew

 k
n
o
w
le
d
ge
 

C
ap
ab
ili
ty
 f
o
r 
fi
n
d
in
g 
an
d
 in
te
rp
re
ti
n
g 
kn
o
w
le
d
ge
, s
h
ar
in
g 
an
d
 in
te
gr
at
in
g 
kn
o
w
le
d
ge
, a
n
d
 d
ev
el
o
p
in
g 

n
ew

 k
n
o
w
le
d
ge
. I
n
cl
u
d
es
 “
th
e 
ab
ili
ty
 t
o
 r
ec
o
gn
iz
e 
th
e 
va
lu
e 
o
f 
n
ew

 e
xt
er
n
al
 k
n
o
w
le
d
ge
, a
ss
im

ila
te
 it
 a
n
d
 

ap
p
ly
 it
” 
(a
b
so
rp
ti
ve
 c
ap
ac
it
y)
 [
1
5
4
].
 

[4
3
] 

[5
6
, 7
1
, 1
1
8
, 1
2
0
, 

1
5
5
] 

 
Q
I t
ea
m
 c
ap
ab
ili
ti
es
 

Te
am

 m
em

b
er
s’
 k
n
o
w
le
d
ge
 a
n
d
 s
ki
lls
 fo

r 
u
n
d
er
ta
ki
n
g 
an

 im
m
in
en

t 
C
Q
I e
ff
o
rt
 (
in
 d
o
m
ai
n
s 
m
ir
ro
ri
n
g 

kn
o
w
le
d
ge
 a
n
d
 s
ki
ll 
at
 p
ra
ct
ic
e 
le
ve
l)
. I
n
cl
u
d
es
 e
ff
ic
ac
y 
p
er
ce
p
ti
o
n
s,
 t
ea
m
 m

en
ta
l m

o
d
el
s,
 t
ra
n
sa
ct
iv
e 

m
em

o
ry
 s
ys
te
m
s,
 a
n
d
 p
er
ce
p
ti
o
n
s 
o
f 
em

p
o
w
er
m
en

t.
  

 
[1
5
6
‐1
5
7
] 

 
Te
a
m
 e
ff
ic
a
cy
: s
h
ar
ed

 b
el
ie
fs
 a
b
o
u
t 
th
e 
te
am

’s
 c
ap
ab
ili
ty
 t
o
 p
er
fo
rm

 C
Q
I s
u
cc
es
sf
u
lly
 [
1
5
8
].
 

[2
9
] 

 

 
Te
a
m
 m
en
ta
l m

o
d
el
s:
 “
te
am

 m
em

b
er
s’
 s
h
ar
ed

, o
rg
an
iz
ed

 u
n
d
er
st
an
d
in
g 
an
d
 m

en
ta
l r
ep

re
se
n
ta
ti
o
n
 o
f 

kn
o
w
le
d
ge
” 
ab
o
u
t 
th
ei
r 
ta
sk
 (
e.
g
.,
 c
la
ri
ty
 a
b
o
u
t 
go
al
s,
 t
as
ks
, a
n
d
 r
o
le
s)
 a
n
d
 t
h
e 
in
te
rp
er
so
n
al
 p
ro
ce
ss
es
 

re
q
u
ir
ed

 f
o
r 
th
e 
ta
sk
 (
e.
g
., 
te
am

w
o
rk
 b
eh

av
io
rs
) 
[1
5
9
].
 

[1
1
] 

[6
0
, 1
5
6
‐1
5
7
] 

 
Tr
a
n
sa
ct
iv
e 
m
em

o
ry
 s
ys
te
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Glossary 
 
Category  A term used informally in the review to describe any grouping of constructs within 

a domain. 

Construct  Concept(s) or characteristic(s) that cannot be directly observed. Construct refers to 

both the concept that an instrument is designed to measure, and concepts in a 

theory. [1‐2] 

Dimension  A unique aspect of a construct. Constructs may have a single dimension or may be 

multidimensional. The dimensions of a construct should be predicted by theory 

and confirmed empirically. [3] 

Domain  A broad grouping of constructs, which together form the components of a theory 

or a defined area of interest. [4] 

Instrument  The combination of items used to measure one or more constructs. The instrument 

may or may not consist of stand‐alone scales each measuring unique constructs (or 

subscales measuring dimensions of a construct). [1] 

Item  A single question or statement used to measure a construct. Includes the item 

stem and response options. [2] 

Scale  The set of items that measure a single underlying characteristic. These 

characteristics are either unique constructs or unique dimensions of a construct. 

[5] 
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Search terms1 

Box 1: controlled vocabulary and free-text terms used to search MEDLINE 

1. (questionnaire or questionnaires).ti,ab. 

2. questionnaire/ 

3. (instrument or instruments or instrumentation).ti,ab. 

4. tool?.ti. 

5. (measuring or measures or measure or measurement).ti. 

6. or/1‐5 

7. (improvement and quality).ti,ab. 

8. (change and (organi#ations or organi#ational)).mp. 

9. continuous improvement.ti,ab. 

10. total quality management/ 

11. (change and practice).ti,ab. 

12. quality of life.mp. 

13. 7 not 12 

14. 8 or 9 or 10 or 11 or 13 

15. 6 and 14 

 

1 The final set of terms was decided following scoping searches to (i) test search terms for retrieval of 

relevant instruments and reviews of which we were already aware, and (ii) gauge the likely yield of 

references. These scoping searches resulted in high yields and identified three systematic reviews of 

instruments measuring two constructs in the conceptual framework (readiness for change [1‐2] and 

organisational culture [3]). Collectively, these reviews included comprehensive searches of health and 

non‐healthcare databases. We also identified a review of survey‐based studies of quality management 

published in the business and management literature [4]. Given the high initial yield, we used these 

reviews, plus snowballing searches, as our primary sources for measures from the business and 

management literature. This enabled us to focus our database searches on MEDLINE, PsycINFO and HAPI 

using controlled vocabulary (thesaurus terms and subject headings) and free‐text terms for quality 

improvement and practice change.  
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Definition of measurement properties (Table 1) and appraisal criteria (Table 2) 

Table 1: Definition of measurement properties and description of assessments 

Property  Definition and description of assessments1 

Validity  “The degree to which accumulated evidence and theory support specific 
interpretation of test scores entailed by proposed uses of a test.” ([1] p184).2 

Content validity  The extent to which the content of the instrument clearly and comprehensively 
reflects the construct it is intended to measure.  

Assessment: typically expert or independent assessment of the instrument against a 
detailed definition of the construct to determine (i) appropriateness of content for 
intended purpose, (ii) extent to which individual items are relevant to the content 
domain, and (iii) extent to which the entire set of items comprehensively represents 
all dimensions of the construct [1‐3].  

Construct validity 
– hypothesis 
testing 

The extent to which the instrument measures the construct intended based on 
accumulated evidence from testing hypotheses about (i) the association between 
scores on the instrument and theoretically related variables, and (ii) the difference in 
scores between groups expected to differ on the construct.  

Hypothesis testing should assess whether scores on the instrument (i) 'converge' 
with related variables ‐including other measures of the same construct, (ii) 
‘discriminate’ between groups expected to differ on the construct, (iii) predict 
relevant outcomes, and (iv) concur with scores on a criterion – or gold standard – 
measure of the construct (e.g. a long form of instrument). Hypotheses should be pre‐
specified and include the expected direction (positive or negative) and magnitude 
(absolute or relative) of correlation or difference between groups [1, 3].  

Construct validity ‐ 
structure 

The extent to which items on the proposed scale (or subscales) relate to each other 
in a way that is consistent with the theoretically predicted dimensions of the 
construct [1].  

Assessment: confirmatory factor analysis (CFA) to test a priori hypotheses about the 
relationship between items. In the absence of an a priori hypothesis about the 
dimensions of a construct, exploratory factor analysis of the instrument’s structure 
may be used to (i) identify dimensions, (ii) assess the unidimensionality of scales or 
subscales to confirm that items can be summed and before assessing internal 
consistency, and (iii) assess whether there are redundant items or items that relate 
poorly to the construct (i.e. during instrument development). Approaches based on 
item response theory may also be used.  

Reliability3  The extent to which an instrument yields scores attributable to the ‘true’ score and 
not measurement error. When the ‘true’ score is unchanged, reliable instruments 
should produce reproducible scores in a range of conditions. 

Assessments: (i) tests of whether the instrument yields consistent scores on items 
from the same scale (internal consistency – “the interrelatedness among the items” 
[4], p742), (ii) stable scores over time (test‐retest reliability), and (iii) consistent 
scores with different raters (inter‐rater reliability). 
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Property  Definition and description of assessments1 

Other assessments   

Acceptability  Assessments of whether the instrument is acceptable to respondents. 

Assessments: direct assessment of respondent views on burden and complexity of 
the questionnaire, or indirect assessment involving (i) time to complete (instructions 
and response time), (ii) response rate, and (iii) missing responses to items and 
whether there is potential for response bias. 

Feasibility  Assessments of the feasibility of administering and scoring the instrument. 

Assessments: time to administer, time to score or process data. 

Level of analysis  The extent to which the content of the instrument, and the analysis and 
interpretation of resulting data, is consistent with the level at which the construct is 
defined.  

Assessments: Clear statement of (i) the level at which the construct is conceptualised 
(e.g. group, organisation), and (ii) how the construct is conceptualised (e.g. as a 
‘shared’ property which is meaningful only if there is within group consensus; as a 
property in which the extent of variation within groups is of interest). Instrument 
content, data analysis and interpretation is consistent with the conceptualisation of 
the construct.  

Responsiveness  The extent to which an instrument detects changes over time, where changes are 
actually present. Responsiveness is a form of validity relating to change scores [3, 5]. 

Assessment: analogous to those used to assess construct validity [3, 5], focussing on 
change scores rather than cross sectional scores.  

Interpretability  The extent to the instrument captures the full range of responses relevant to 
assessing the construct and can detect important changes or differences between 
groups. 

Assessment: reporting of distribution of scores and potential for ceiling and floor 
effects; formal assessment of the smallest difference in scores considered important 
or meaningful (i.e. minimal important change or difference).[3, 5] 

Generalisability  Reporting of information to enable assessment of the extent to which the findings 
about the instrument’s measurement properties can be generalised.  

Assessment: sample frame and selection described; response rate and analytical 
sample reported. 

1. Multiple sources were used to identify, define and describe each property [1‐2, 4‐10]. Where the definition or description 
closely matches a particular source, the reference is provided in the text.  

2. In this review, ‘Test’ is considered a synonym for ‘instrument’ or ‘scale’. 
3. The definition and description of categories of reliability is based on classical test theory (CTT). Similar concepts exist for 

generalisability theory (GT) and item response theory (IRT), however different techniques are used to assess measurement 
error [1]. Definition and description was limited to CTT approaches because they dominated the literature reviewed in this 
paper. 
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Table 2: Criteria for appraising methods used to evaluate an instrument’s measurement 
properties 

Summary 
level 

Review 
authors' 
judgment 

Description Criteria  
(developed from source references) 

Source 

General  Complete if data not reported under 
specific domain. 

  

Were missing 
items 
adequately 
addressed 

% missing items 
described 

 YES: investigators reported either: i) 
average number of missing 
items/instrument or ii) % missing 
responses per item 
NO: not described 

COSMIN 
p22 [11] 

 Handling of 
missing items 
described 

 YES: the investigators provided a clear 
description of how missing items were 
handled 
NO: not described 

COSMIN 
p22 [11] 

 Sample size 
adequate 

Refers to final sample size (excluding 
non-responders, drop outs, missing 
values) 

Complete for assessments below as 
indicated.  

COSMIN 
p22 [11] 

Was the study 
free of 
important 
flaws 

Free of 
important flaws 
in design or 
methods of the 
study 

Flaws that might lead to biased results or 
conclusions e.g. exclusion of respondents 
with incomplete data 

YES: study appears to be free of flaws 
that could put it at risk of bias 
NO: study has important flaws in design 
or methods that might lead to bias 

COSMIN 
p22 [11] 

Were level of 
analysis 
issues 
addressed 

  YES 
NO [skip items] 

  

 Level of analysis 
clearly defined 

Level of analysis is an important 
consideration for organisation-level and 
other collective measures. Construct 
definitions, scales and analysis of 
resulting data must be consistent with the 
intended level of measurement (e.g. 
individual, team, organisational level) to 
ensure construct validity. Hence, the 
intended level of the construct must be 
clear, and associated measurement and 
analysis consistent with this intent.  

YES: explicit statement of the unit or level 
of analysis and clear definition of the 
construct at this level 
NO: level and definition of construct not 
reported or ambiguous 

Malhotra 
p423 [12] 

 Scale 
consistently 
reflects level of 
analysis 

The intended level of the construct should 
be clear from the wording of item context 
(i.e. introductory statement), items, and 
response scales. Ambiguity may 
compromise the construct validity of the 
measure. 
 
For example, “I am confident I can 
perform the tasks required in this change” 
versus “I am confident that members of 
my practice can perform the tasks 
required in this change”. The former 
reflects an individual’s perception of their 
own capability; the latter reflects an 
individual's perception of others' 
capability.  

YES: wording of item context, items or 
both clearly direct respondent to answer 
in relation to the intended construct level. 
UNCLEAR: incomplete reporting of item 
context, items or both 
NO: wording of item context, item stem or 
both refers to multiple levels or is 
ambiguous.  

Malhotra 
p423 [12] 
Klein [13-
14] 
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Summary 
level 

Review 
authors' 
judgment 

Description Criteria  
(developed from source references) 

Source 

 Adequate design 
and statistical 
methods for 
analysing higher 
level constructs 
from individual 
level data 

Items of the type given in the first example 
(above) may be analysed and interpreted 
in multiple ways, for example: 
i) As an individual-level construct. 
ii) As an organisational-level construct, in 

which the construct is only valid if 
consensus exists among 
organisational members (i.e. shared 
perceptions). A threshold of within-
group agreement is set, below which it 
is not valid to aggregate scores (i.e. 
clusters with low within-group 
agreement would be excluded from 
analysis). 

iii) As an organisational-level construct, in 
which the extent of perceptual 
agreement is of interest (i.e. 
measuring strength of perceptions - a 
conceptually distinct construct). In this 
case, the analysis investigates "the 
array, pattern, variability within a 
group". (Klein 2007).  

 
Analyses may involve i) tests to assess 
the appropriateness of aggregating data 
or ii) use of modelling techniques that 
preclude the need to aggregate data (e.g. 
Hierarchical Linear Modelling (HLM)). The 
latter provides data that allows 
assessment of the variance accounted for 
by different levels. 

YES: analyses are appropriate for the 
specified unit of analysis and intended 
interpretation of the construct 
UNCLEAR: intended unit of analysis is 
unclear; analyses not reported or 
insufficiently reported to permit judgement 
NO: analyses are inappropriate or analyse 
were not reported and it is highly unlikely 
that appropriate analyses were 
undertaken 

Chan [15] 
Klein [13-
14]  

Was internal 
consistency 
assessed 

    YES 
NO [skip items] 

COSMIN 
p24 [11] 

 Scale consists of 
effect indicators 

If YES, complete internal consistency 
assessment. If NO, skip assessment. 
Internal consistency applies to scales 
based on a reflective model, but is not 
relevant if the items "together form the 
construct" (COSMIN manual p24). To 
check, consider whether all items are 
expected to change when the construct 
changes.  
Items are expected to be moderately 
correlated if they are all manifestations of 
the same underlying construct (i.e. based 
on a reflective model). 

YES: scale i) consists of effect indicators, 
ii) is explicitly reported as based on a 
reflective model, or iii) the reviewer judges 
that all item scores would be expected to 
change if the construct changes.  
UNCLEAR: not reported or not clear 
whether items are effect or causal 
indicators 
NO: i) scale consists of causal indicators, 
ii) is explicitly reported as based on a 
formative model, or iii) the reviewer 
judges that all items scores would not be 
expected to change if the construct 
changes. 

COSMIN 
p24 [11] 
Streiner 
p68-9 [5] 

 % missing items 
described 

 YES: investigators reported either: i) 
average number of missing 
items/instrument or ii) % missing 
responses per item 
NO: not described 

COSMIN 
p24 [11] 

 Handling of 
missing items 
described 

 YES: the investigators provided a clear 
description of how missing items were 
handled 
NO: not described 

COSMIN 
p24 [11] 

 Sample size 
adequate for 
internal 
consistency 
analysis 

Refers to final sample size (i.e. excludes 
non-responders, drop outs, missing 
values) 
Reliability: sample size calculation for 
confidence intervals (CI) around Intra-
class correlation coefficient (ICC) 

YES: sample size calculation for CI 
around ICC 
UNCLEAR: sample size not reported 
(record in notes) 
NO: sample size not calculated; or highly 
unlikely that sample size calculated 
(record in notes) 

COSMIN 
p24 [11] 
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Summary 
level 

Review 
authors' 
judgment 

Description Criteria  
(developed from source references) 

Source 

 Unidimensionalit
y of scale 
checked 

Scale (or subscales) must be 
unidimensional for internal consistency to 
be interpretable.  

YES: Factor analysis or item response 
theory (IRT) model applied to check 
dimensionality of scale (or subscales) and 
scale or subscales confirmed as 
unidimensional 
UNCLEAR: analysis performed but 
incompletely reported or results unclear. 
NO: unidimensionality not checked 

COSMIN 
p24 [11] 

 Sample size 
adequate for 
unidimensio
nality 
analysis 

Recommendations for factor analysis: 
total sample ≥ 100 (although ≥ 50 allowed 
in some reviews) and the ratio of subjects 
to variables ranges from 4:1 to 10:1. 
Terwee criteria scores 7:1 ratio as ‘YES’. 

YES: For factor analysis, ≥ 100; subject to 
variable ratio: 4:1 to 10:1  
UNCLEAR: sample size not reported 
(record in notes) 
NO: sample size < 100; subject to variable 
ratio: < 4:1 (record in notes) 

COSMIN 
p24 [11] 
Terwee 
2007 [16] 

 Internal 
consistency 
statistic 
calculated for 
each (sub)scale 

 YES: Internal consistency statistic 
calculated for each (sub)scale 
UNCLEAR: not reported 
NO: not done 

COSMIN 
p24 [11] 

 Important flaws 
in design or 
methods of the 
study 

 YES: study appears to be free of flaws 
that could put it at risk of bias 
NO: study has important flaws in design 
or methods that might lead to bias 

COSMIN 
p24 [11] 

 Cronbach's 
alpha 
calculated 

Classical test theory (CTT) YES 
UNCLEAR 
NA: not applicable 

COSMIN 
p24 [11] 

 Cronbach's 
alpha or 
KR20 
calculated 
(dichotomou
s scores) 

Applies to dichotomous scores only.  YES 
UNCLEAR 
NA: not applicable 

COSMIN 
p24 [11] 

  Goodness of 
fit statistic at 
global level 
calculated 

Item response theory (IRT) YES 
UNCLEAR 
NA: not applicable 

COSMIN 
p24 [11] 

Was reliability 
assessed 
(relative 
measures) 

  Answer for relative measures: test-retest 
(also, inter- and intra-rater reliability, but 
these are less likely to be used for QI 
context measures) 

YES 
NO [skip items] 

  

 % missing items 
described 

Complete only when separate 
administration for reliability assessment. 

YES: investigators reported either: i) 
average number of missing 
items/instrument or ii) % missing 
responses per item 
NO: not described 

COSMIN 
p26 [11] 
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Summary 
level 

Review 
authors' 
judgment 

Description Criteria  
(developed from source references) 

Source 

 Handling of 
missing items 
described 

Complete only when separate 
administration for reliability assessment. 

YES: the investigators provided a clear 
description of how missing items were 
handled 
NO: not described 

COSMIN 
p26 [11] 

 Sample size 
adequate for 
analysis 

Refers to final sample size (excluding 
non-responders, drop outs, missing 
values). 

YES: sample size calculation for CI 
around ICC 
UNCLEAR: sample size not reported 
(record in notes) 
NO: sample size not calculated; or highly 
unlikely that sample size calculated 
(record in notes) 

COSMIN 
p26 [11] 

 At least two 
measures 
available 

 YES 
NO: single administration or not reported 

COSMIN 
p26 [11] 

 Independent 
administratio
ns for two 
measures 

i.e. first administration should not 
influence second, for example if 
respondents were aware of score on first 
test then the administrations were not 
independent. 

YES 
UNCLEAR: not reported 
NO: administration not independent 
NA: single administration only 

COSMIN 
p26 [11] 

 Time interval 
between 
administratio
ns stated 

 YES 
NO: not reported 
NA: single administration only 

COSMIN 
p26 [11] 

 Construct 
not expected 
to change 
during this 
interval 

i.e. no exposure to an intervention or 
other factor that might alter the construct 
in interim 

YES: construct not expected to change  
UNCLEAR: not reported and can’t assess 
NO: construct likely to change 
NA: single administration only 

COSMIN 
p26 [11] 

 Time interval 
appropriate 

i.e. short enough that no change to 
construct expected, long enough to 
prevent recall of item response 

YES 
UNCLEAR:not reported and can't assess 
NO: too short or too long 
NA: single administration only 

COSMIN 
p26 [11] 

 Equivalent 
test 
conditions 
for both 
administratio
ns 

e.g. type of administration, environment, 
instructions 

YES 
UNCLEAR: administration conditions not 
reported 
NO: important difference in administration 
conditions 
NA: single administration only 

COSMIN 
p26 [11] 

 Important flaws 
in design or 
methods of the 
study 

 YES: study appears to be free of flaws 
that could put it at risk of bias 
NO: study has important flaws in design 
or methods that might lead to bias 

COSMIN 
p26 [11] 

 Intraclass 
correlation 
coefficient (ICC) 
calculated 

Continuous scores only 
Pearsons and Spearman's correlation 
coefficient may be reported, but are 
"considered inadequate because they do 
not account for systematic error." 
(COSMIN manual p27) 

YES 
UNCLEAR: not reported, but relevant 
NO 
NA: not applicable 

COSMIN 
p26 [11] 

 Kappa 
calculated  

Dichotomous, nominal or ordinal scores 
only 

YES 
UNCLEAR: not reported, but relevant 
NO 
NA: not applicable 

COSMIN 
p26 [11] 

 Weighted Kappa 
calculated 

Ordinal scores only YES 
UNCLEAR: not reported, but relevant 
NO 
NA: not applicable 

COSMIN 
p26 [11] 
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Summary 
level 

Review 
authors' 
judgment 

Description Criteria  
(developed from source references) 

Source 

  Weighting 
scheme 
described  

e.g. linear, quadratic "Proportion 
agreement is considered not adequate" as 
"it does not correct for chance agreement" 
(COSMIN manual p27) 

YES 
UNCLEAR: not reported, but relevant  
NO 
NA: not applicable 

COSMIN 
p26 [11] 

Was 
measurement 
error assessed 

    YES 
NO [skip items] 

COSMIN 
p28 [11] 

 % missing items 
described 

complete only when separate 
administration for reliability assessment 

YES: investigators reported either: i) 
average number of missing 
items/instrument or ii) % missing 
responses per item 
NO: not described 

COSMIN 
p28 [11] 

 Handling of 
missing items 
described 

complete only when separate 
administration for reliability assessment 

YES: the investigators provided a clear 
description of how missing items were 
handled 
NO: not described 

COSMIN 
p28 [11] 

 Sample size 
adequate for 
analysis 

Refers to final sample size (excluding 
non-responders, drop outs, missing 
values) 

YES: sample size calculation for CI 
around ICC 
UNCLEAR: sample size not reported 
(record in notes) 
NO: sample size not calculated; or highly 
unlikely that sample size calculated 
(record in notes) 

COSMIN 
p28 [11] 

 At least two 
measures 
available 

 YES 
NO: not reported or single administration 

COSMIN 
p28 [11] 

 Independent 
administratio
ns for two 
measures 

i.e. first administration should not 
influence second, for example if 
respondents were aware of score on first 
test then the administrations were not 
independent. 

YES 
UNCLEAR: not reported 
NO: not done or administration not 
independent 
NA: single administration only 

COSMIN 
p28 [11] 

 Time interval 
between 
administratio
ns stated 

 YES  
NO: not reported 
NA: single administration only 

COSMIN 
p28 [11] 

 Construct 
not expected 
to change 
during this 
interval 

i.e. no exposure to an intervention or 
other factor that might alter the construct 
in interim 

YES: construct not expected to change  
UNCLEAR: not reported and can’t assess
NO: construct likely to change 
NA: single administration only 

COSMIN 
p28 [11] 

 Time interval 
appropriate 

i.e. short enough that no change to 
construct expected, long enough to 
prevent recall of item response 

YES 
UNCLEAR: not reported and can't assess
NO: too short or too long 
NA: single administration only 

COSMIN 
p28 [11] 

 Equivalent 
test 
conditions 
for both 
administratio
ns 

e.g. type of administration, environment, 
instructions 

YES 
UNCLEAR: administration conditions not 
reported 
NO: important difference in administration 
conditions 
NA: single administration only 

COSMIN 
p28 [11] 

 Important flaws 
in design or 
methods of the 
study 

 YES: study appears to be free of flaws 
that could put it at risk of bias 
NO: study has important flaws in design 
or methods that might lead to bias 

COSMIN 
p28 [11] 

 Standard error 
of measurement 
(SEM), smallest 
detectable 
difference (SDC) 
or limits of 
agreement (LoA) 

SEM is preferred. "requirement of two 
administrations … implies that the 
calculation of the SEM based on 
Cronbach's alpha is considered not 
appropriate" (p29) 

YES 
UNCLEAR 
NO 
NA: not applicable 

COSMIN 
p28, 29 
[11] 
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Summary 
level 

Review 
authors' 
judgment 

Description Criteria  
(developed from source references) 

Source 

calculated 

Was data 
presented 
regarding 
content validity 

    YES 
NO [skip items] 

  

 Method of item 
generation was 
likely to optimise 
content validity 

 YES: Item generation involved i) 
deductive approach such as 
comprehensive review of literature 
relevant to construct and existing 
instruments OR, for immature constructs, 
ii) inductive approach such as using 
interviews with subject matter experts or 
observation of 'critical incidents'.  
UNCLEAR: insufficient information to 
asses or not reported; existing instrument 
modified but modifications not reported 
NO: items generated by investigators 
without careful definition of construct 
domain (i.e. through literature or inductive 
process) 

Hinkin 
p969 [17] 

 Items assessed 
for relevance to 
the construct to 
be measured 

Face validity only - involves assessment 
of whether items appear to measure 
construct, by experts or target population 

YES: any assessment of relevance of 
items to construct 
UNCLEAR 
NO 

COSMIN 
p30 [11] 

Was the 
content validity 
assessed 

Instrument 
assessed for 
comprehensive 
coverage of 
construct 

Should include: 
- assessment that items 

comprehensively cover the content 
domain 

- clear description of the construct 
domain 

‐ clear description of the theory on 
which the construct is based 

YES: construct and theoretical basis 
described, and items independently 
assessed for comprehensiveness and 
relevance to study population 
UNCLEAR: insufficient information 
reported to assess all three aspects OR 
no report of content validity assessment  
NO: content validity not assessed, or 
assessed and appears to be fully 
described, but assessment does not cover 
both comprehensiveness and relevance 
to study population 

COSMIN 
p30 [11] 
Hinkin 
[17] 

 Items 
assessed for 
compre-
hensiveness 

Usually assessment by expert panel. May 
involve quantitative assessment using a 
scale to rate relevance, 
comprehensiveness etc of items. 

YES: items independently assessed for 
comprehensiveness 
UNCLEAR: insufficient information 
reported to determine whether 
assessment performed or extent of 
assessment.  
NO: items not independently assessed for 
comprehensiveness 

COSMIN 
p30 [11] 

 Clear 
description 
of construct 
domain 

 YES: construct domain clearly described 
or reference provided to another source 
providing a clear description. 
NO: no description or insufficient 
information to describe the construct 
domain. General statements about related 
research without clearly defining the 
construct domain as the investigators 
intended to measure it.  

COSMIN 
p30 [11] 

 Clear 
description 
of the theory 
on which 
construct is 

 YES: theoretical basis clearly described or 
reference provided to another source 
providing a clear description 
NO: no description or insufficient 
information to describe the theoretical 

COSMIN 
p30 [11] 
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Summary 
level 

Review 
authors' 
judgment 

Description Criteria  
(developed from source references) 

Source 

based 
(theoretical 
foundation) 

basis. General statements about related 
research without clearly stating the 
theoretical basis as it applies to this 
measure. 

Was structural 
validity 
assessed 

    YES 
NO [skip items] 

COSMIN 
p32 [11] 

 Scale consists of 
effect indicators 

If YES, complete structural validity 
assessment. If NO, skip assessment. 
Structural validity applies to scales based 
on reflective model, but is not relevant if 
the items "together form the construct" 
(COSMIN manual p24). To check, 
consider whether all items are expected to 
change when the construct changes.  

YES: scale i) consists of effect indicators, 
ii) is explicitly reported as based on a 
reflective model, or iii) the reviewer judges 
that all item scores would be expected to 
change if the construct changes.  
UNCLEAR: not reported or not clear 
whether items are effect or causal 
indicators 
NO: i) scale consists of causal indicators, 
ii) is explicitly reported as based on a 
formative model, or iii) the reviewer 
judges that all items scores would not be 
expected to change if the construct 
changes. 

COSMIN 
p32 [11] 

 % missing items 
described 

Complete only when separate 
administration for structural validity 
assessment. 

YES: investigators  
- reported either: i) average number of 
missing items/instrument or ii) % missing 
responses per item 

COSMIN 
p32 [11] 

 Handling of 
missing items 
described 

Complete only when separate 
administration for structural validity 
assessment. 

YES: the investigators provided a clear 
description of how missing items were 
handled 

COSMIN 
p32 [11] 

 Sample size 
adequate for 
analysis of 
structure 

Recommendations for factor analysis: 
total sample ≥ 100 (although ≥ 50 allowed 
in some reviews); subject to variable ratio 
ranges from 4:1 to 10:1. Terwee scores 
YES for 7:1 (see table 1, p39) 

YES: For factor analysis, ≥ 100; subject to 
variable ratio: 4:1 to 10:1 
NO: sample size < 100; subject to variable 
ratio: < 4:1 (record in notes) 
Unclear: sample size not reported (record 
in notes) 

COSMIN 
p32 [11] 

 Important flaws 
in design or 
methods of the 
study 

  COSMIN 
p32 [11] 

 Exploratory or 
confirmatory 
factor analysis 
performed 

Factor analysis preferred statistical 
analysis to assess structural validity. 
Confirmatory factor analysis (CFA) 
preferred. Assessment is necessary to 
examine the stability of factor structure 
[17] and confirm that items load onto 
subscales as predicted (CFA). The 
"rationale for retention and deletion of 
items" should be "clearly linked both 
theoretically and empirically" (Hinkin 1998 
p975). Further, "scales should not be 
derived post-hoc, based only on the 
results of factor analysis" (Hinkin 1998 
p977) 

YES: factor analysis (FA)  performed to 
examine factor structure and confirm 
hypothesised item loading onto subscales
UNCLEAR: not reported 
NO: highly unlikely FA performed 

COSMIN 
p32 [11] 
Hinkin 
1998 [17] 

 IRT test for 
determining the 
dimensionality of 
items performed 

Complete for papers reporting item 
response theory (IRT) analyses. 

YES 
NO 
UNCLEAR: not reported 

COSMIN 
p32 [11] 

Was construct 
validity 
assessed by 
hypothesis 
testing 

    YES 
NO [skip items] 

COSMIN 
p33 [11] 
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Summary 
level 

Review 
authors' 
judgment 

Description Criteria  
(developed from source references) 

Source 

 % missing items 
described 

Complete only when separate 
administration for hypothesis testing.  

YES: investigators reported either: i) 
average number of missing 
items/instrument or ii) % missing 
responses per item 

COSMIN 
p33 [11] 

 Handling of 
missing items 
described 

Complete only when separate 
administration 

YES: the investigators provided a clear 
description of how missing items were 
handled 

COSMIN 
p33 [11] 

 Sample size 
adequate 

Sample size calculation for expected 
correlations between measures or 
differences between groups. 

YES: sample size calculated prior to 
sampling and appears adequate 
NO: sample size inadequate 
UNCLEAR: not reported 

COSMIN 
p33 [11] 

 A priori 
hypotheses 
formulated 
regarding 
correlations or 
mean 
differences 

Hypotheses should be specified before 
data collection to prevent study being at 
high risk of bias.  
Includes hypotheses about (i) correlations 
with scores on other instruments and (ii) 
mean differences in scores between 
groups.  

YES: i) hypotheses stated AND ii) 
reported that hypotheses were specified 
prior to data collection 
UNCLEAR: hypotheses stated, but 
unclear if specified prior to data collection 
NO: no hypotheses stated or not stated 
prior to data collection. 

COSMIN 
p33 [11] 

 Expected 
direction of 
correlation or 
mean 
differences 
included in 
the 
hypotheses 

Hypotheses should specify whether 
direction is expected to be positive or 
negative 

As above, specifying direction of (i) 
correlation or (ii) mean difference in score 
between groups. 

COSMIN 
p33 [11] 

 Expected 
absolute or 
relative 
magnitude of 
correlations 
or mean 
differences 
included in 
the 
hypotheses 

Hypotheses should specify (i) the 
absolute magnitude of correlation with 
another measure, or (ii) the magnitude of 
correlation relative to the magnitude of 
correlation with a third measure.  

As above, specifying absolute or relative 
magnitude of (i) correlation or (ii) mean 
difference in score between groups.  

COSMIN 
p33 [11] 

 Comparator 
instrument 
adequately 
described 

For studies testing convergent validity YES: sufficient description of comparator 
instrument provided to permit assessment 
of construct and content 
NO: comparator instrument not described 
or described in insufficient detail 
NA: no comparator instrument 

COSMIN 
p33 [11] 

 Measuremen
t properties 
of 
comparator 
instrument 
were 
adequate 

If the comparator instrument properties 
are inadequate or unknown, the 
performance of new instrument in relation 
to the comparator cannot be assessed.  

YES: i) measurement properties of 
comparator instrument reported or 
available and ii) properties are adequate 
UNCLEAR: properties not reported 
NO: properties reported and not adequate 

COSMIN 
p33 [11] 

 Important flaws 
in design or 
methods of the 
study 

 YES: study appears to be free of flaws 
that could put it at risk of bias 
NO: study has important flaws in design 
or methods that might lead to bias 

COSMIN 
p33 [11] 

 Adequate design 
and statistical 
methods for 
testing 
hypotheses 

p values should be avoided. "Validity 
testing is about whether the direction and 
magnitude of correlation is similar to what 
could be expected based on the 
construct(s) that are being measured" and 
whether “differences [between groups] are 
as large as could be expected. (COSMIN 
manual p34) 

YES: design and analysis focus on 
direction and magnitude of correlation or 
difference between groups. 
UNCLEAR: insufficient information 
reported to assess 
NO: reports tests of statistical significance 
only 

COSMIN 
p33 [11] 
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Summary 
level 

Review 
authors' 
judgment 

Description Criteria  
(developed from source references) 

Source 

Was data 
provided to 
assess 
interpretability 

    YES 
NO [skip items] 

COSMIN 
p43 [11] 

 % missing items 
described 

Complete only when separate 
administration for this assessment. 

YES: the investigators provided a clear 
description of how missing items were 
handled 

COSMIN 
p43 [11] 

 Handling of 
missing items 
described 

Sample size calculation for expected 
correlations 

YES: sample size calculated prior to 
sampling and appears adequate 
NO: sample size inadequate 
UNCLEAR: not reported 

COSMIN 
p43 [11] 

 Sample size 
adequate 

Refers to final sample size (i.e. excludes 
non-responders, drop outs, missing 
values) 

YES: final sample appears adequate 
NO: sample size not calculated; or highly 
unlikely that sample size calculated 
(record in notes) 
Unclear: sample size not reported (record 
in notes) 

COSMIN 
p43 [11] 

 Distribution of 
the (total) scores 
in the sample 
described 

Entire distribution should be shown (e.g. 
in histogram), in addition to mean and 
standard deviation (SD) 

YES: mean, SD and entire distribution 
shown 
NO: distribution not described or 
insufficient description 

COSMIN 
p43 [11] 

 % respondents 
with lowest 
possible score 
reported 

Required to assess floor effects, and 
concomitant effects on reliability and 
responsiveness to change.  
> 15% respondents achieving lowest 
score suggests floor effects.  

YES: reported 
NO: not reported 

COSMIN 
p43 [11] 
Terwee 
p39 [16] 

 % respondents 
with highest 
possible score 
reported 

Required to assess ceiling effects, and 
concomitant effects on reliability and 
responsiveness to change.  
> 15% respondents achieving highest 
score suggests ceiling effects.  

YES: reported 
NO: not reported 

COSMIN 
p43 [11] 
Terwee 
p39 [16] 

 Scores and 
change scores 
reported for 
relevant groups 

e.g. normative groups, general population, 
groups with expected differences 

YES: reported for relevant groups 
NO: not reported 

COSMIN 
p43 [11] 

 Minimal 
important 
change (MIC) or 
minimal 
important 
difference (MID) 
determined 

 YES: determined and reported 
UNCLEAR: not reported 
NO: not determined 

COSMIN 
p43 [11] 

 Important flaws 
in design or 
methods of the 
study 

 YES: study appears to be free of flaws 
that could put it at risk of bias 
NO: study has important flaws in design 
or methods that might lead to bias 

COSMIN 
p43 [11] 

Was 
information 
reported to 
enable 
assessment of 
generalisability 

  YES 
NO [skip items] 

COSMIN 
p45 [11] 
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Summary 
level 

Review 
authors' 
judgment 

Description Criteria  
(developed from source references) 

Source 

 Sample in which 
the instrument 
was evaluated 
was adequately 
described. 

e.g. Setting, respondent characteristics, 
countries, language. 
 
(Each attribute of the sample is scored 
separately in the COSMIN criteria; 
however, the assessment is combined 
here because the relevance of individual 
attributes varies for organisational 
measures depending on the construct, 
level and purpose of measurement.) 

YES: adequate description 
NO: not reported or inadequate 
description 

COSMIN 
p45 [11] 

 Method used to 
select sample 
was adequately 
described 

e.g. random versus convenience or 
purposive.  

YES: adequate description 
NO: not reported or inadequate 
description 

COSMIN 
p45 [11] 

 % of missing 
responses 
(response rate) 
acceptable 

Response rate (RR) at first and, if 
applicable, second administration (e.g. at 
baseline and follow up). Response rate 
may indicate whether there is a risk of 
selection bias. Selection bias may occur 
at multiple stages: (1) when potential 
respondents are invited to participate, and 
either consent to do so or decline, (2) 
when the instrument is administered and 
potential respondents complete the 
instrument or do not complete the 
instrument, (3) at follow up administration, 
where respondents at the first completion 
do not complete the instrument at follow 
up. For collective measures, both the 
group level (cluster, team, group, unit 
organisation) and overall RR are 
important.  

YES: adequate RR 
NO: inadequate RR 
UNCLEAR: not reported 

COSMIN 
p45 [11] 
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Additional file 4 accompanying Chapter 5 – Tables reporting the content of instruments 

(Tables S3-S6) and overview of development and assessment of measurement properties 

(Table S10) 
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Table S3: Content of instruments measuring CQI implementation and use 1,2,3,4 
 

A
p
ek
ey
, 2
0
1
1
a 
[8
4
] 
 

En
ge
ls
, 2
0
0
6
 [
1
5
0
] 

G
eb

o
er
s,
 2
0
0
1
a 
[1
2
1
] 

So
lb
er
g,
 1
9
9
8
a 
[5
6
] 

So
lb
er
g,
 2
0
0
8
 (
1
) 
[1
51
] 

A
le
m
i, 
2
0
0
1
 [
9
9
] 
* 

A
le
xa
n
d
er
, 2
0
0
7
 [
1
5
2
] 
* 

B
ar
sn
es
s,
 1
9
9
3
 [
8
9
] 

D
u
ck
er
s,
 2
0
0
8
 (
1
) 
[9
3]
 

G
ilm

an
, 1
9
9
5
 [
1
5
3
] 
* 

G
u
st
af
so
n
, 2
0
0
3
 (
1
) 
[4
2
] 

H
el
fr
ic
h
, 2
0
0
9
 (
1
) 
[9
5
] 

Le
m
ie
u
x‐
C
h
ar
le
s,
 2
0
0
2
 [
3
5
] 

M
eu

re
r,
 2
0
0
2
 (
1
) 
[1
0
8
] 
 

O
ls
so
n
, 2
0
0
3
a 
(1
) 
[1
5
4
] 
* 

Ø
vr
et
ve
it
, 2
0
0
4
 (
1
) 
[9
6
] 
* 

Sc
h
o
u
te
n
, 2
0
1
0
 (
1
) 
[9
4
] 

W
es
tp
h
al
, 1
9
9
7
 (
1
) 
[1
5
5
] 
* 

W
ilk
en

s,
 2
0
0
6
 [
1
5
6
] 

  primary care  other health care 

CQI implement process                                       

Training in CQI principles, methods, tools        X                               

content, satisfaction with                                  X     

coverage, timing, duration                                       

Facilitation of CQI process                                       

capability and influence of facilitator                  X    X  X        X  X     

type of support provided and effectiveness            X      X      X          X    X 

commitment of facilitator      X      X      X    X  X          X     

Influencing roles                                       

opinion leaders (support for CQI, QI or proposed change)                        X        X  X     

champion          X              X               

Organisation‐wide use of CQI methods                                        

Continuous process improvement          X      X                       

Structured problem solving, statistical methods and 
measurement 

        X      X                       

Teams as major mechanism for improvement          X      X            X        X   

Empowerment to identify and act on opportunities for 
improvement 

        X      X            X           

Explicit focus on customers          X      X            X           

Use of CQI methods by QI teams                                       

QI team formation, roles, meetings      X  X    X      X        X    X  X  X     

Setting overall aims      X  X    X              X    X  X  X     

Structured problem solving                          X             

mapping existing process      X  X    X                           

setting specific goals for process improvement    X  X  X    X                  X  X  X     

selecting measures    X    X                  X      X  X     

identifying sources of variation, root cause    X    X                  X             

identifying and prioritising changes      X  X    X              X        X     

planning and testing changes on small scale    X  X      X              X        X     

Implementation & spread of changes        X    X                           

Data collection and analysis during QI process                                  X     

to characterise problem    X    X    X          X    X    X    X     

to identify sources & root cause of variation                          X             

to identify potential changes/solutions        X              X            X     

to monitor the effect of changes    X    X    X          X    X      X  X     

Use of QI tools to collect, manage and analyse data      X                                 

tools used  X          X        X        X        X   

extent/frequency of use  X            X                         

Use of QI tools to facilitate group process      X                                 

tools used  X                  X      X          X   

extent/frequency of use  X            X              X           
1
 ‘a’ and ‘b’ are used to label instruments when multiple instruments are reported from a single paper (or two papers in the same year). 
2
 (1) and (2) denote an instrument with content spanning more than one domain, (1) being the first entry and (2) the second entry. 
3
 * Denotes instruments excluded from Stage 4 ‐ review of measurement properties (hence, they do not appear in Table S10 or in Additional files 5 

and 6).  
4 
An ‘X’ may represent a single item, multiple items or an entire scale 
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Apekey, 2011b [1] * 

Bobiak, 2009 [2] 

Book, 2003 [3] 

Geboers, 2001b (1)[4] 

Kralewski, 2005 [5] 

Leykum, 2011 [6] 

Marsden, 2006 [7] 

Ohman‐Strickland, 2007 [8] 

Olsson, 2003b [9] 

Parker, 1999 [10] 

Rushmer, 2007 [11] 

Solberg, 2008 (2) [12] 

Shortell, 1991 [13] 

Stevenson, 2005 [14] 

Sylvester, 2003 [15] 
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Table S5: Content of instruments measuring organisational context non 
healthcare settings 1,2,3,4,5 
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  non health care 

Capability                        

Collective efficacy, skills, competency for CQI, change, improvement                       

Capability development                       

‐ history of using CQI methods or change  X                     

‐ training in CQI principles, methods, tools                X       

‐ training & development (not QI specific)  X        X             

‐ capacity for learning, knowledge sharing        X  X            X 

Commitment, goals, motivation                       

Attitudinal indicators                       

‐ beliefs about CQI          X             

‐ beliefs about change, improvement, quality          X        X  X  X 

Behaviours indicating commitment                       

‐ to CQI        X               

‐ to change, improvement or quality        X          X  X  X 

Factors motivating use of CQI / change                       

Tension for change                       

Climate for QI or change                       

Emphasis on process improvement        X  X      X    X   

Focus on customers' needs & expectations  X      X  X      X    X   

Staff involvement & participation  X    X  X  X      X    X  X 

Staff empowerment for QI  X        X            X 

Support for risk taking, experimentation, new ideas        X          X  X  X 

Data & information for monitoring & improvement  X      X        X    X   

‐ timeliness, accuracy, relevance                       

‐ comparison with similar organisations  X              X       

Alignment of QI with organisational plans & goals        X               

Integration of QI with daily work        X               

Recognition, rewards for QI or quality  X      X        X  X  X  X 

Generic climate                       

Cooperation, collaboration, coordination      X  X  X        X  X   

Communication, openness      X    X        X    X 

Cohesion; shared goals, beliefs, values      X            X  X  X 

Conflict          X            X 

Role stress, overload, busyness, role clarity                  X     

Job challenge, meaningfulness, autonomy                  X    X 

Internal & external networks        X               

Leader behaviours that influence climate      X            X    X 

Culture                  X‐E    X‐E

QI specific dimensions                      X 

Leadership for QI at all levels                       

Sets clear goals & plans for quality, QI, change  X    X  X  X        X  X   

Commitment to QI (attitudes, behaviours)  X    X  X  X      X    X   

Enables involvement/empowerment      X    X            X 

Seeks & responds to staff suggestions, feedback, views  X    X  X        X  X  X  X 

Capability for QI and change      X              X  X 

Resources, supporting systems, structures for QI        X               

Organisational readiness for change              X‐E         

Commitment to imminent change    X  X      X  X         

Efficacy for behaviours arising from change    X                   

Processes used to facilitate change      X                 
1 ‘a’ and ‘b’ are used to label instruments when multiple instruments are reported from a single paper (or two papers in the same year). 2 (1) and (2) denote an 
instrument with content spanning more than one domain, (1) being the first entry and (2) the second entry. 3 * Denotes instruments excluded from Stage 4 ‐ 
review of measurement properties (hence, they do not appear in Table S10 or in Additional files 5 and 6). 4 An ‘X’ may represent a single item, multiple items or 
an entire scale. 5 X‐E denotes instruments labelled by developers as measures of ‘readiness’ or ‘culture’. 
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Additional file 5 accompanying Chapter 5 - Tables summarising the characteristics of 

instruments included for review of measurement properties (Tables S7-S9) 
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I p
ra
ct
ic
es
 in
d
ex
 

P
re
d
ic
ti
ve
: T
o
 m

ea
su
re
 u
se
 o
f 
Q
I p
ra
ct
ic
es
 a
s 
a 

p
re
d
ic
to
r 
o
f 
Q
I t
ea
m
 p
er
fo
rm

an
ce
 in

 h
o
sp
it
al
 Q
I 

te
am

s 
(C
an
ad
a)
 

U
se
 o
f 
ke
y 
Q
I p
ra
ct
ic
es
: k
n
o
w
le
d
ge
 o
f 
cu
st
o
m
er
 r
eq

u
ir
em

en
ts
, s
u
p
p
lie
r 

p
ar
tn
er
sh
ip
s,
 u
se
 o
f 
st
at
is
ti
ca
l m

et
h
o
d
s 
an
d
 a
n
al
ys
es
, u
se
 o
f 
p
ro
ce
ss
 

m
an
ag
em

en
t 
h
eu

ri
st
ic
s,
 u
se
 o
f 
cr
o
ss
‐f
u
n
ct
io
n
al
 t
ea
m
s.
  

8
 it
em

s,
 n
o
m
in
al
 

re
sp
o
n
se
 

O
b
se
rv
at
io
n
al
 ‐
 

an
al
yt
ic
al
, c
ro
ss
 

se
ct
io
n
al
 

 

Le
m
ie
u
x‐
C
h
ar
le
s,
 2
0
0
2
 [
2
8
]
O
th
er
 e
xa
m
p
le
s:
 n
o
n
e 
id
en

ti
fi
ed

 
B
as
ed

 o
n
 s
el
ec
te
d
 Q
I l
it
er
at
u
re
 [
3
] 
[2
9
‐3
0
] 

 
 

 

C
o
n
ti
n
u
o
u
s 
q
u
al
it
y 

im
p
ro
ve
m
en

t 
q
u
es
ti
o
n
n
ai
re
  

Se
e 
M
eu

re
r,
 2
0
0
2
 [
3
1
] 
u
n
d
er
 ‘o
rg
an
is
at
io
n
al
 

co
n
te
xt
’ d
o
m
ai
n
 ‐
 T
ab
le
 6
 

 
 

 
 

Fa
ct
o
rs
 in
fl
u
en

ci
n
g 
su
cc
es
s 

in
 a
 Q
IC
 

P
re
d
ic
ti
ve
/d
ia
gn
o
st
ic
: T
o
 m

ea
su
re
 p
o
te
n
ti
al
 

d
et
er
m
in
an
ts
 o
f 
Q
IC
 s
u
cc
es
s.
 T
h
e 
au
th
o
rs
 

su
gg
es
t 
re
tr
o
sp
ec
ti
ve
 u
se
 in

 Q
IC
 e
va
lu
at
io
n
s 
o
r 

p
ro
sp
ec
ti
ve
 u
se
 b
y 
ch
an
ge
 a
ge
n
ts
 a
s 
a 
ch
ec
kl
is
t 

to
 o
p
ti
m
is
e 
ch
an
ce
s 
o
f 
su
cc
es
s.
 (
N
et
h
er
la
n
d
s)
 

Fa
ct
o
rs
 in
fl
u
en

ci
n
g 
su
cc
es
s 
in
 a
 Q
IC
: s
u
ff
ic
ie
n
t 
ex
p
er
t 
p
an
el
 s
u
p
p
o
rt
; e
ff
ec
ti
ve
 

m
u
lt
id
is
ci
p
lin
ar
y 
te
am

w
o
rk
 (
in
co
rp
o
ra
ti
n
g 
u
se
 o
f 
im

p
ro
ve
m
en

t 
m
o
d
el
);
 

h
el
p
fu
l c
o
lla
b
o
ra
ti
ve
 p
ro
ce
ss
es
. 

4
0
 it
em

s,
 5
 p
o
in
t 

Li
ke
rt
 s
ca
l e
 

In
st
ru
m
en

t 
d
ev
el
o
p
m
en

t 
C
o
ve
rs
 t
w
o
 d
o
m
ai
n
s:
 C
Q
I u
se
 

an
d
 o
rg
an
is
at
io
n
al
 c
o
n
te
xt
. 

Ef
fe
ct
iv
e 
m
u
lt
id
is
ci
p
lin
ar
y 

te
am

w
o
rk
 s
ca
le
 s
u
it
ab
le
 f
o
r 

ev
al
u
at
io
n
 o
f 
an
y 
te
am

‐b
as
ed

 Q
I 

ef
fo
rt
. 

Sc
h
o
u
te
n
, 2
0
1
0
 [
3
2
] 

O
th
er
 e
xa
m
p
le
s:
 n
o
n
e 
id
en

ti
fi
ed

 
   

B
as
ed

 o
n
 s
ys
te
m
at
ic
 s
ea
rc
h
 f
o
r 
p
ap
er
s 
o
n
 Q
IC
 t
h
eo

ry
 (
e.
g.
 p
ap
er
s 
[3
3
‐3
5
])
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In
st
ru
m
e
n
t 

(n
am

e,
 in
d
ex
, r
ef
er
en

ce
s 

fo
r 
m
ai
n
 r
ep

o
rt
s)
 

M
ai
n
 p
u
rp
o
se
 

(m
ea
su
re
m
en

t 
ai
m
 a
n
d
 c
o
n
te
xt
 o
f 
u
se
; e
xa
m
p
le
s 

o
f 
u
se
 in

 h
ea
lt
h
 c
ar
e)
 

D
e
sc
ri
p
ti
o
n
 o
f 
co
n
te
n
t 

(d
im

en
si
o
n
s,
 s
u
b
‐d
im

en
si
o
n
s;
 c
o
n
ce
p
tu
al
/t
h
eo

re
ti
ca
l b
as
is
) 

It
e
m
s 
&
 

re
sp
o
n
se
 s
ca
le
 

St
u
d
y 
d
e
si
gn
(s
) 

C
o
m
m
e
n
ts
 

C
Q
I p
ro
ce
ss
 f
ac
ili
ta
ti
o
n
 

P
re
d
ic
ti
ve
: T
o
 m

ea
su
re
 f
ac
ili
ta
to
r 
st
ru
ct
u
re
d
 

gr
o
u
p
 p
ro
ce
ss
 a
s 
a 
p
re
d
ic
to
r 
o
f 
p
er
ce
iv
ed

 Q
I 

te
am

 p
er
fo
rm

an
ce
 in

 h
o
sp
it
al
s.
 (
U
SA

) 

Fa
ci
lit
at
o
r 
ro
le
 in

 C
Q
I p
ro
ce
ss
: e
xt
en

t 
o
f 
in
vo
lv
em

en
t 
in
 t
h
e 
Q
I p
ro
ce
ss
 

(p
ro
vi
si
o
n
 o
f 
tr
ai
n
in
g,
 f
o
st
er
in
g 
fe
ed

b
ac
k,
 c
o
n
fl
ic
t 
re
so
lu
ti
o
n
) 

2
5
 it
em

s,
 7
 p
o
in
t 

re
sp
o
n
se
 s
ca
le
 

O
b
se
rv
at
io
n
al
 –
 

an
al
yt
ic
al
, c
ro
ss
 

se
ct
io
n
al
 

C
o
m
p
re
h
en

si
ve
 m

ea
su
re
 f
o
r 

as
se
ss
in
g 
fi
d
el
it
y 
o
f 
fa
ci
lit
at
o
r 

ro
le
.  

W
ilk
en

s,
 2
0
0
6
 [
3
6
] 

O
th
er
 e
xa
m
p
le
s:
 n
o
n
e 
id
en

ti
fi
ed

 
C
o
n
ce
p
tu
al
 b
as
is
 o
f 
m
ea
su
re
 n
o
t 
ex
p
lic
it
ly
 r
ep

o
rt
ed

. D
es
cr
ip
ti
o
n
 o
f 
fa
ci
lit
at
o
r 

ro
le
 b
as
ed

 o
n
 s
in
gl
e 
re
fe
re
n
ce
 [
3
7
].
  

 
 

 

1
. A

b
b
re
vi
at
io
n
s:
 Q
I –
 q
u
al
it
y 
im

p
ro
ve
m
en

t;
 Q
IC
 –
 q
u
al
it
y 
im

p
ro
ve
m
en

t 
co
lla
b
o
ra
ti
ve
; R

C
T 
– 
ra
n
d
o
m
is
ed

 c
o
n
tr
o
lle
d
 t
ri
al
; C

C
M
 –
 c
h
ro
n
ic
 c
ar
e 
m
o
d
el
; P
D
SA

 –
 p
la
n
 d
o
 s
tu
d
y 
ac
t 
cy
cl
es
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T
ab

le
 S

8:
 C

h
ar

ac
te

ri
st

ic
s 

o
f 

in
st

ru
m

en
ts

 m
ea

su
ri

n
g

 o
rg

an
is

at
io

n
al

 c
o

n
te

xt
 1  

In
st
ru
m
e
n
t 

(n
am

e,
 in
d
ex
, r
ef
er
en

ce
s 

fo
r 
m
ai
n
 r
ep

o
rt
s)
 

M
ai
n
 p
u
rp
o
se
 

(m
ea
su
re
m
en

t 
ai
m
 a
n
d
 c
o
n
te
xt
 o
f 
u
se
; e
xa
m
p
le
s 

o
f 
u
se
 in

 h
ea
lt
h
 c
ar
e)
 

D
e
sc
ri
p
ti
o
n
 o
f 
co
n
te
n
t 

(d
im

en
si
o
n
s,
 s
u
b
‐d
im

en
si
o
n
s;
 c
o
n
ce
p
tu
al
/t
h
eo

re
ti
ca
l b
as
is
) 

It
e
m
s 
&
 

re
sp
o
n
se
 s
ca
le
 

St
u
d
y 
d
e
si
gn
(s
) 

C
o
m
m
e
n
ts
 

P
ri
m
ar
y 
ca
re
 s
et
ti
n
gs
 

 
 

 
 

 

P
ra
ct
ic
e 
ca
p
ac
it
y 
fo
r 

ch
an
ge
 

P
re
d
ic
ti
ve
/d
ia
gn
o
st
ic
: T
o
 a
ss
es
s 
ca
p
ac
it
y 
fo
r 

ch
an
ge
 a
n
d
 s
u
cc
es
sf
u
l a
ch
ie
ve
m
en

t 
o
f 
Q
I g
o
al
s 

in
 p
ri
m
ar
y 
ca
re
 p
ra
ct
ic
es
. (
U
SA

) 

P
ra
ct
ic
e 
ca
p
ac
it
y 
fo
r 
ch
an
ge
: p

ra
ct
ic
e 
m
em

b
er
s’
 m

o
ti
va
ti
o
n
s;
 e
xt
er
n
al
 

in
fl
u
en

ce
s;
 r
es
o
u
rc
es
 f
o
r 
ch
an
ge
; p

er
ce
iv
ed

 o
p
ti
o
n
s 
fo
r 
ch
an
ge
; 

o
rg
an
is
at
io
n
al
 s
tr
u
ct
u
re
; c
lim

at
e;
 c
u
lt
u
re
.  

2
5
 it
em

s,
 5
 o
r 
6
 

p
o
in
t 
Li
ke
rt
 

In
st
ru
m
en

t 
d
ev
el
o
p
m
en

t 
In
 t
h
is
 p
ap
er
, s
co
ri
n
g 
is
 b
as
ed

 o
n
 

re
se
ar
ch
er
 r
at
in
g 
u
si
n
g 
d
at
a 

fr
o
m
 d
ir
ec
t 
o
b
se
rv
at
io
n
 a
n
d
 

in
te
rv
ie
w
, n
o
t 
se
lf
 r
ep

o
rt
.  

B
o
b
ia
k,
 2
0
0
9
 [
3
8
] 

O
th
er
 e
xa
m
p
le
s:
 n
o
n
e 
id
en

ti
fi
ed

 
B
as
ed

 o
n
 m

o
d
el
s 
o
f 
p
ra
ct
ic
e 
ch
an
ge
 in

 p
ri
m
ar
y 
ca
re
 [
1
2
, 3
9
‐4
0
] 
an
d
 s
el
ec
te
d
 

em
p
ir
ic
al
 s
tu
d
ie
s.
 

 
 

 

P
er
ce
p
ti
o
n
s 
o
f 

im
p
ro
ve
m
en

t 
w
o
rk
 

D
es
cr
ip
ti
ve
: T
o
 m

ea
su
re
 c
o
lle
ct
iv
e 
p
er
ce
p
ti
o
n
s 

o
f 
im

p
ro
ve
m
en

t 
w
o
rk
 a
m
o
n
g 
m
an
ag
er
s 
o
f 

h
ea
lt
h
ca
re
 o
rg
an
is
at
io
n
s 
in
cl
u
d
in
g 
p
ri
m
ar
y 
ca
re
. 

(S
w
ed

en
) 

P
er
ce
p
ti
o
n
s 
o
f 
im

p
ro
ve
m
en

t 
w
o
rk
: e
ff
e
ct
iv
e 
ap
p
ro
ac
h
 t
h
at
 m

ee
ts
 p
er
ce
iv
ed

 
n
ee
d
s;
 c
o
n
fl
ic
t 
b
et
w
ee
n
 im

p
ro
ve
m
en

t 
w
o
rk
 a
n
d
 t
h
e 
o
rg
an
is
at
io
n
; d

if
fi
cu
lt
ie
s 

in
 t
h
e 
u
se
 o
f 
im

p
ro
ve
m
en

t 
p
ra
ct
ic
es
 a
n
d
 t
ec
h
n
iq
u
es
. 

9
 it
em

s,
 5
 p
o
in
t 

Li
ke
rt
 s
ca
le
 

C
ro
ss
 s
ec
ti
o
n
al
 

su
rv
ey
 

 

B
o
o
k,
 2
0
0
3
 [
4
1
‐4
2
] 

O
th
er
 e
xa
m
p
le
s:
 n
o
n
e 
id
en

ti
fi
ed

 
B
as
ed

 o
n
 d
if
fu
si
o
n
 o
f 
in
n
o
va
ti
o
n
 t
h
eo

ry
, s
p
ec
if
ic
al
ly
 f
iv
e 
at
tr
ib
u
te
s 
th
o
u
gh
t 
to
 

in
fl
u
en

ce
 d
if
fu
si
o
n
 (
re
la
ti
ve
 a
d
va
n
ta
ge
; c
o
m
p
at
ib
ili
ty
; c
o
m
p
le
xi
ty
; 

o
b
se
rv
ab
ili
ty
; t
ri
al
ab
ili
ty
).
  

 
 

 

O
b
st
ac
le
s 
to
 t
h
e 
u
se
 o
f 
C
Q
I
D
es
cr
ip
ti
ve
: A

ss
es
sm

en
t 
o
f 
p
ra
ct
ic
al
 a
n
d
 

p
er
so
n
al
 b
ar
ri
er
s 
to
 u
se
 o
f 
C
Q
I m

o
d
el
 t
ai
lo
re
d
 t
o
 

ge
n
er
al
 p
ra
ct
ic
e 
(N
et
h
er
la
n
d
s)
 

O
b
st
ac
le
s 
to
 t
h
e 
u
se
 o
f 
C
Q
I:
 p
ra
ct
ic
al
 f
ac
to
rs
 (
ca
p
ac
it
y 
an
d
 t
im

e;
 c
o
n
fl
ic
ti
n
g 

d
em

an
d
s;
 s
ta
ff
 p
ar
ti
ci
p
at
io
n
; w

o
rk
lo
ad

 a
ss
o
ci
at
ed

 w
it
h
 m

o
d
el
);
 in
d
iv
id
u
al
 

le
ve
l f
ac
to
rs
 (
b
el
ie
fs
 a
b
o
u
t 
th
e 
co
m
p
le
xi
ty
 a
n
d
 u
se
fu
ln
es
s 
o
f 
th
e 
m
o
d
el
; 

co
m
p
et
in
g 
d
em

an
d
s;
 m

o
ti
va
ti
o
n
; c
ap
ab
ili
ty
) 

2
2
 it
em

s,
 5
 p
o
in
t 

Li
ke
rt
 s
ca
le
 

P
ro
ce
ss
 e
va
lu
at
io
n
 

C
o
ve
rs
 t
w
o
 d
o
m
ai
n
s:
 

o
rg
an
is
at
io
n
al
 c
o
n
te
xt
 a
n
d
 

in
d
iv
id
u
al
 le
ve
l f
ac
to
rs
. 

G
eb

o
er
s,
 2
0
0
1
b
 [
5
] 

O
th
er
 e
xa
m
p
le
s:
 n
o
n
e 
id
en

ti
fi
ed

 
Li
st
 o
f 
b
ar
ri
er
s 
d
er
iv
ed

 f
ro
m
 s
el
ec
te
d
 li
te
ra
tu
re
 [
4
3
‐4
4
] 
an
d
 u
n
p
u
b
lis
h
e
d
 

th
es
is
.  

 
 

 

M
ed

ic
al
 G
ro
u
p
 P
ra
ct
ic
e 

C
u
lt
u
re
 

P
re
d
ic
ti
ve
/d
is
cr
im

in
at
iv
e:
 T
o
 a
ss
es
s 
th
e 

o
rg
an
is
at
io
n
al
 c
u
lt
u
re
 o
f 
m
ed

ic
al
 g
ro
u
p
 p
ra
ct
ic
es
 

(U
SA

) 

M
ed

ic
al
 g
ro
u
p
 p
ra
ct
ic
e 
cu
lt
u
re
: c
o
lle
gi
al
it
y;
 in
fo
rm

at
io
n
; q

u
al
it
y 
em

p
h
as
is
; 

o
rg
an
is
at
io
n
al
 id
en

ti
ty
; o

rg
an
is
at
io
n
al
 t
ru
st
; c
o
h
es
iv
en

es
s;
 b
u
si
n
es
s;
 

in
n
o
va
ti
ve
n
es
s;
 a
u
to
n
o
m
y.
 

3
3
 it
em

s,
 4
 p
o
in
t 

Li
ke
rt
 s
ca
le
 

In
st
ru
m
en

t 
d
ev
el
o
p
m
en

t 
M
in
o
r 
re
w
o
rd
in
g 
m
ay
 b
e 

re
q
u
ir
ed

 f
o
r 
n
o
n
‐U
SA

 s
et
ti
n
gs
. A

 
sh
o
rt
 1
0
 it
em

 v
er
si
o
n
 h
as
 b
ee
n
 

u
se
d
 in

 U
K
 p
ri
m
ar
y 
ca
re
 [
4
5
] 

K
ra
le
w
sk
i, 
2
0
0
5
 [
4
6
‐4
8
] 
 

O
th
er
 e
xa
m
p
le
s:
 In
st
ru
m
en

t 
h
as
 b
ee
n
 u
se
d
 t
o
 

in
ve
st
ig
at
e 
th
e 
re
la
ti
o
n
sh
ip
 b
et
w
ee
n
 c
u
lt
u
re
 a
n
d
 

as
p
ec
ts
 o
f 
p
ra
ct
ic
e 
p
er
fo
rm

an
ce
, f
o
r 
ex
am

p
le
 

m
ed

ic
at
io
n
 e
rr
o
r 
[4
9
] 
an
d
 t
h
e 
q
u
al
it
y 
o
f 
d
ia
b
et
es
 

ca
re
 [
4
5
] 
(U
SA

 a
n
d
 U
K
 r
es
p
ec
ti
ve
ly
) 

B
as
ed

 o
n
 d
im

en
si
o
n
s 
o
f 
cu
lt
u
re
 id
en

ti
fi
ed

 b
y 
R
ey
n
o
ld
s 
[5
0
].
  

 
 

 

R
ec
ip
ro
ca
l l
ea
rn
in
g 
sc
al
e 

P
re
d
ic
ti
ve
: T
o
 m

ea
su
re
 r
ec
ip
ro
ca
l l
ea
rn
in
g 
as
 a
 

fa
ct
o
r 
th
o
u
gh
t 
to
 in
fl
u
en

ce
 p
ra
ct
ic
e 
ca
p
ac
it
y 
to
 

im
p
ro
ve
 t
h
e 
q
u
al
it
y 
o
f 
ca
re
. 

R
ec
ip
ro
ca
l l
ea
rn
in
g.
 It
em

s 
w
er
e 
in
te
n
d
ed

 t
o
 m

ea
su
re
 s
ix
 t
h
em

es
, c
o
ve
ri
n
g 

w
h
et
h
er
 le
ar
n
in
g 
is
 r
ef
le
ct
iv
e,
 p
ro
ac
ti
ve
, c
o
n
ti
n
u
o
u
s,
 s
h
ar
ed

, m
in
d
fu
l, 
an
d
 

so
u
rc
es
 o
f 
le
ar
n
in
g.
 

5
 it
em

s,
 5
 p
o
in
t 

Li
ke
rt
 s
ca
le
 

O
b
se
rv
at
io
n
al
 –
 

an
al
yt
ic
al
, c
ro
ss
 

se
ct
io
n
al
 

D
at
a 
re
p
o
rt
ed

 w
er
e 
b
as
el
in
e 

d
at
a 
fo
r 
a 
ra
n
d
o
m
is
ed

 t
ri
al
 o
f 
a 

p
ra
ct
ic
e 
fa
ci
lit
at
io
n
 in
te
rv
en

ti
o
n
 

to
 im

p
ro
ve
 d
ia
b
et
es
 c
ar
e.
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In
st
ru
m
e
n
t 

(n
am

e,
 in
d
ex
, r
ef
er
en

ce
s 

fo
r 
m
ai
n
 r
ep

o
rt
s)
 

M
ai
n
 p
u
rp
o
se
 

(m
ea
su
re
m
en

t 
ai
m
 a
n
d
 c
o
n
te
xt
 o
f 
u
se
; e
xa
m
p
le
s 

o
f 
u
se
 in

 h
ea
lt
h
 c
ar
e)
 

D
e
sc
ri
p
ti
o
n
 o
f 
co
n
te
n
t 

(d
im

en
si
o
n
s,
 s
u
b
‐d
im

en
si
o
n
s;
 c
o
n
ce
p
tu
al
/t
h
eo

re
ti
ca
l b
as
is
) 

It
e
m
s 
&
 

re
sp
o
n
se
 s
ca
le
 

St
u
d
y 
d
e
si
gn
(s
) 

C
o
m
m
e
n
ts
 

Le
yk
u
m
, 2
0
1
1
 [
5
1
] 

O
th
er
 e
xa
m
p
le
s:
 n
o
n
e 
id
en

ti
fi
ed

 
B
as
ed

 o
n
 r
ev
ie
w
 a
n
d
 t
h
em

at
ic
 a
n
al
ys
is
 o
f 
o
rg
an
is
at
io
n
al
 le
ar
n
in
g 
an
d
 

ed
u
ca
ti
o
n
al
 p
sy
ch
o
lo
gy
 li
te
ra
tu
re
s,
 f
o
cu
si
n
g 
o
n
 t
h
at
 w
h
er
e 
le
ar
n
in
g 
w
as
 

co
n
ce
iv
ed

 a
s 
a 
so
ci
al
 a
ct
iv
it
y 
in
 g
ro
u
p
s 
an
d
 o
rg
an
is
at
io
n
s.
  

 
 

 

O
p
en

n
es
s 
to
 Q
I a
n
d
 

cl
im

at
e 
fo
r 
Q
I p
ar
ti
ci
p
at
io
n

P
re
d
ic
ti
ve
: P
re
‐i
n
te
rv
en

ti
o
n
 m

ea
su
re
m
en

t 
o
f 

o
rg
an
is
at
io
n
al
‐l
ev
el
 c
h
ar
ac
te
ri
st
ic
s 
to
 id
en

ti
fy
 

fa
ct
o
rs
 p
re
d
ic
ti
ve
 o
f 
th
e 
n
u
m
b
er
 a
n
d
 

co
m
p
re
h
en

si
ve
n
es
s 
o
f 
Q
I a
ct
iv
it
ie
s 
in
 p
ri
m
ar
y 

ca
re
 p
ra
ct
ic
es
 p
ar
ti
ci
p
at
in
g 
in
 a
 Q
IC
 (
U
SA

) 

O
rg
an
is
at
io
n
al
 c
u
lt
u
re
: o

rg
an
is
at
io
n
 Q
I f
o
cu
s;
 o
p
en

n
es
s 
o
f 
o
rg
an
is
at
io
n
al
 

cu
lt
u
re
 (
in
cl
u
d
es
 it
em

s 
ab
o
u
t 
le
ad
er
sh
ip
 c
o
m
m
it
m
en

t 
to
 Q
I,
 o
rg
an
is
at
io
n
al
 

an
d
 in
te
rp
er
so
n
al
 c
lim

at
e 
th
at
 s
u
p
p
o
rt
s 
ex
p
er
im

en
ta
ti
o
n
).
 

9
 it
em

s,
 4
 p
o
in
t 

re
sp
o
n
se
 s
ca
le
 

O
b
se
rv
at
io
n
al
 –
 

an
al
yt
ic
al
, 

lo
n
gi
tu
d
in
al
 

D
at
a 
co
lle
ct
ed

 a
s 
p
ar
t 
o
f 
la
rg
er
 

co
n
tr
o
lle
d
 p
re
‐ 
an
d
 p
o
st
‐

in
te
rv
en

ti
o
n
 e
va
lu
at
io
n
 o
f 
a 
Q
I 

co
lla
b
o
ra
ti
ve
 [
5
2
],
 h
o
w
ev
er
 d
at
a 

re
p
o
rt
ed

 h
er
e 
ar
e 
o
b
se
rv
at
io
n
al
. 

M
ar
sd
en

, 2
0
0
6
 [
5
3
‐5
4
] 

O
th
er
 e
xa
m
p
le
s:
 n
o
n
e 
id
en

ti
fi
ed

 
B
as
ed

 o
n
 s
el
ec
te
d
 r
ef
er
en

ce
s 
o
n
 Q
I l
ea
d
er
sh
ip
 (
e.
g.
[3
, 5
5
])
 a
n
d
 s
u
p
p
o
rt
iv
e
 

o
rg
an
is
at
io
n
al
 a
n
d
 in
te
rp
er
so
n
al
 c
lim

at
e 
(e
.g
.[
5
6
‐5
7
])
 

 
 

 

Su
rv
ey
 o
f 
O
rg
an
iz
at
io
n
al
 

A
tt
ri
b
u
te
s 
fo
r 
P
ri
m
ar
y 
C
ar
e 

(S
O
A
P
C
) 

P
re
d
ic
ti
ve
/d
is
cr
im

in
at
iv
e:
 T
o
 c
h
ar
ac
te
ri
se
 a
n
d
 

d
is
cr
im

in
at
e 
b
et
w
ee
n
 p
ri
m
ar
y 
ca
re
 p
ra
ct
ic
es
 

b
as
ed

 o
n
 t
h
ei
r 
re
so
u
rc
es
 f
o
r 
ch
an
ge
.  
(U
SA

) 

In
te
rn
al
 r
es
o
u
rc
es
 f
o
r 
ch
an
ge
: c
o
m
m
u
n
ic
at
io
n
; d
ec
is
io
n
 m

ak
in
g;
 

st
re
ss
/c
h
ao
s;
 h
is
to
ry
 o
f 
ch
an
ge
 (
in
cl
u
d
es
 it
em

s 
ab
o
u
t 
re
la
ti
o
n
sh
ip
s 
am

o
n
g 

p
ra
ct
ic
e 
m
em

b
er
s;
 le
ad
er
sh
ip
 a
n
d
 d
ec
is
io
n
‐m

ak
in
g 
ap
p
ro
ac
h
es
; 

co
m
m
u
n
ic
at
io
n
 a
n
d
 p
er
ce
p
ti
o
n
 o
f 
co
m
p
et
in
g 
d
em

an
d
s)
. K
n
o
w
le
d
ge
 

m
an
ag
em

en
t 
an
d
 h
u
m
an

 r
es
o
u
rc
es
 s
ca
le
s 
ad
d
ed

 in
 v
er
si
o
n
 r
ep

o
rt
ed

 in
 [
5
8
].
 

So
m
e 
it
em

s 
d
ro
p
p
ed

 f
ro
m
 e
xi
st
in
g 
sc
al
es
 a
n
d
 s
o
m
e 
n
ew

 it
em

s 
ad
d
ed

 t
o
 t
h
is
 

ve
rs
io
n
. 

2
1
 it
em

s,
 5
 p
o
in
t 

Li
ke
rt
 s
ca
le
 

  1
6
 it
em

 v
er
si
o
n
, 

[5
8
] 

In
st
ru
m
en

t 
d
ev
el
o
p
m
en

t 
SO

A
P
C
 d
ev
el
o
p
ed

 f
o
r 
U
LT
R
A
 

tr
ia
l, 
w
h
ic
h
 t
es
te
d
 a
 t
ea
m
 

b
u
ild
in
g 
in
te
rv
en

ti
o
n
 t
o
 im

p
ro
ve
 

gu
id
el
in
e
 a
d
h
er
en

ce
.  

O
h
m
an

‐S
tr
ic
kl
an
d
, 2
0
0
7
 

[5
8
‐5
9
] 

O
th
er
 e
xa
m
p
le
s:
 S
el
ec
te
d
 s
ca
le
s 
u
se
d
 t
o
 

in
ve
st
ig
at
e 
as
so
ci
at
io
n
 b
et
w
ee
n
 o
rg
an
is
at
io
n
al
 

at
tr
ib
u
te
s 
in
 p
ri
m
ar
y 
ca
re
 a
n
d
 p
re
ve
n
ti
ve
 

se
rv
ic
es
 [
6
0
‐6
1
],
 u
se
 o
f 
n
u
rs
e 
p
ra
ct
it
io
n
er
s 
fo
r 

d
ia
b
et
es
 c
ar
e 
[6
2
],
 a
n
d
 p
ro
d
u
ct
iv
it
y 
an
d
 

tu
rn
o
ve
r 
{H
u
n
g,
 2
0
0
6
 #
6
6
1
6
).
 (
U
SA

) 

B
as
ed

 o
n
 [
3
9
] 
p
ri
m
ar
y 
ca
re
 c
h
an
ge
 m

o
d
el
. R

ev
is
io
n
s 
b
as
ed

 o
n
 k
n
o
w
le
d
ge
 

m
an
ag
em

en
t 
m
o
d
el
 d
ev
el
o
p
ed

 f
o
r 
h
ea
lt
h
ca
re
 [
6
3
].
 

 
O
b
se
rv
at
io
n
al
 –
 

an
al
yt
ic
al
, c
ro
ss
 

se
ct
io
n
al
 

M
u
lt
ip
le
 p
u
b
lic
at
io
n
s 
ar
is
in
g 

fr
o
m
 U
LT
R
A
 u
si
n
g 
SO

A
P
C
 o
r 

su
b
sc
al
es
. 

C
lim

at
e 
fo
r 
im

p
ro
ve
m
en

t 
D
es
cr
ip
ti
ve
: T
o
 m

ea
su
re
 p
er
ce
p
ti
o
n
s 
o
f 
cl
im

at
e 

fo
r 
(q
u
al
it
y)
 im

p
ro
ve
m
en

t 
am

o
n
g 
m
an
ag
er
s 
o
f 

h
ea
lt
h
ca
re
 o
rg
an
is
at
io
n
s 
in
cl
u
d
in
g 
p
ri
m
ar
y 
ca
re
 

(S
w
ed

en
) 

C
lim

at
e 
fo
r 
im

p
ro
ve
m
en

t:
 n
o
 s
u
b
‐d
im

en
si
o
n
s 
sp
ec
if
ie
d
. I
te
m
s 
fo
cu
s 
o
n
 

em
p
lo
ye
e 
in
vo
lv
em

en
t,
 c
o
m
m
it
m
en

t,
 s
u
p
p
o
rt
 f
o
r 
ex
p
er
im

en
ta
ti
o
n
. 

1
9
 it
em

s,
 5
 p
o
in
t 

Li
ke
rt
 s
ca
le
 

O
b
se
rv
at
io
n
al
 –
 

d
es
cr
ip
ti
ve
, c
ro
ss
 

se
ct
io
n
al
 

O
n
ly
 1
2
 o
f 
1
9
 it
em

s 
re
p
o
rt
ed

. 

O
ls
so
n
, 2
0
0
3
b
 [
4
2
] 

O
th
er
 e
xa
m
p
le
s:
 n
o
n
e 
id
en

ti
fi
ed

 
B
as
ed

 o
n
 o
rg
an
is
at
io
n
al
 c
h
an
ge
 li
te
ra
tu
re
, b
u
t 
so
u
rc
es
 n
o
t 
re
fe
re
n
ce
d
 in

 t
h
is
 

p
ap
er
. 

 
 

 

D
eg
re
e 
o
f 
Q
I 

im
p
le
m
en

ta
ti
o
n
 

O
u
tc
o
m
e:
 D
ep

en
d
en

t 
va
ri
ab
le
 in
 s
tu
d
y 

in
ve
st
ig
at
in
g 
w
h
et
h
er
 le
ad
er
sh
ip
 a
n
d
 c
u
lt
u
re
 a
re
 

p
re
d
ic
ti
ve
 o
f 
d
eg
re
e 
o
f 
Q
I i
m
p
le
m
en

ta
ti
o
n
 in

 
h
o
sp
it
al
s.
 (
U
SA

) 

D
eg
re
e 
o
f 
Q
I i
m
p
le
m
en

ta
ti
o
n
: r
o
le
 o
f 
m
an
ag
er
s;
 in
fo
rm

at
io
n
 a
n
d
 a
n
al
ys
is
; 

st
ra
te
gi
c 
q
u
al
it
y 
p
la
n
n
in
g;
 h
u
m
an

 r
es
o
u
rc
es
 d
ev
el
o
p
m
en

t 
an
d
 m

an
ag
em

en
t;
 

m
an
ag
em

en
t 
o
f 
p
ro
ce
ss
 q
u
al
it
y.
 

4
2
 it
em

s,
 5
 p
o
in
t 

Li
ke
rt
 s
ca
le
 

O
b
se
rv
at
io
n
al
 –
 

an
al
yt
ic
al
, 

lo
n
gi
tu
d
in
al
 

C
o
n
te
n
t 
o
f 
th
is
 a
n
d
 [
5
5
] 
ar
e 

si
m
ila
r.
 In
st
ru
m
en

t 
ad
m
in
is
te
re
d
 

to
 m

ea
su
re
 Q
I i
m
p
le
m
en

ta
ti
o
n
 

in
 a
ll 
ca
re
 s
et
ti
n
gs
 in
 t
h
e 
V
H
A
 A
ll 

Em
p
lo
ye
e 
Su
rv
ey
. 

P
ar
ke
r,
 1
9
9
9
 [
6
4
] 

O
th
er
 e
xa
m
p
le
s:
 U
se
d
 t
o
 e
xa
m
in
e 
as
so
ci
at
io
n
s 

b
et
w
ee
n
 Q
I c
o
m
m
it
m
en

t 
an
d
 c
an
ce
r 
sc
re
en

in
g 

in
 p
ri
m
ar
y 
ca
re
 [
6
5
],
 a
n
d
 Q
I i
m
p
le
m
en

ta
ti
o
n
 a
n
d
 

q
u
al
it
y 
o
f 
ca
re
 in

 o
th
er
 s
et
ti
n
gs
 [
6
6
] 
[6
7
] 
(U
SA

) 

B
as
ed

 o
n
 B
al
d
ri
ge
 Q
u
al
it
y 
A
w
ar
d
 c
ri
te
ri
a 
[6
8
].
  

 
 

D
at
a 
fr
o
m
 e
xa
m
p
le
 s
tu
d
ie
s 

d
er
iv
ed

 f
ro
m
 t
h
is
 s
u
rv
ey
. 
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In
st
ru
m
e
n
t 

(n
am

e,
 in
d
ex
, r
ef
er
en

ce
s 

fo
r 
m
ai
n
 r
ep

o
rt
s)
 

M
ai
n
 p
u
rp
o
se
 

(m
ea
su
re
m
en

t 
ai
m
 a
n
d
 c
o
n
te
xt
 o
f 
u
se
; e
xa
m
p
le
s 

o
f 
u
se
 in

 h
ea
lt
h
 c
ar
e)
 

D
e
sc
ri
p
ti
o
n
 o
f 
co
n
te
n
t 

(d
im

en
si
o
n
s,
 s
u
b
‐d
im

en
si
o
n
s;
 c
o
n
ce
p
tu
al
/t
h
eo

re
ti
ca
l b
as
is
) 

It
e
m
s 
&
 

re
sp
o
n
se
 s
ca
le
 

St
u
d
y 
d
e
si
gn
(s
) 

C
o
m
m
e
n
ts
 

Le
ar
n
in
g 
P
ra
ct
ic
e 
In
ve
n
to
ry
 

(L
P
I)
 

D
ia
gn
o
st
ic
: T
o
 a
ss
es
s 
th
e 
ex
te
n
t 
to
 w
h
ic
h
 

p
ri
m
ar
y 
ca
re
 p
ra
ct
ic
e 
st
af
f 
p
er
ce
iv
e 
th
at
 t
h
ei
r 

p
ra
ct
ic
e 
p
o
ss
es
se
s 
th
e 
ch
ar
ac
te
ri
st
ic
s 
o
f 
a 

le
ar
n
in
g 
o
rg
an
is
at
io
n
. (
U
K
) 

C
h
ar
ac
te
ri
st
ic
s 
o
f 
a 
le
ar
n
in
g 
p
ra
ct
ic
e:
 f
o
u
n
d
at
io
n
s 
(o
w
n
er
sh
ip
 a
n
d
 

in
vo
lv
em

en
t;
 s
u
p
p
o
rt
in
g 
at
ti
tu
d
es
 a
n
d
 b
el
ie
fs
);
 s
u
p
p
o
rt
 (
su
p
p
o
rt
in
g 
h
ar
d
 

st
ru
ct
u
re
s 
an
d
 o
rg
an
is
at
io
n
al
 a
rr
an
ge
m
en

ts
; s
u
p
p
o
rt
in
g 
b
eh

av
io
u
rs
; 

su
p
p
o
rt
in
g 
sy
st
em

s)
; p
ro
gr
es
s 
(e
vi
d
en

ce
 o
f 
le
ar
n
in
g 
ro
u
ti
n
es
; o

u
tc
o
m
es
 

as
so
ci
at
ed

 w
it
h
 le
ar
n
in
g 
p
ra
ct
ic
es
; m

ai
n
ta
in
in
g 
m
o
m
en

tu
m
) 

6
2
 it
em

s,
 1
0
 

p
o
in
t 
m
o
d
if
ie
d
 

B
eh

av
io
u
ra
lly
 

A
n
ch
o
re
d
 R
at
in
g 

Sc
al
e 
(B
A
R
S)
 

In
st
ru
m
en

t 
d
ev
el
o
p
m
en

t 
 

R
u
sh
m
er
, 2
0
0
7
 [
6
9
‐7
1
] 

O
th
er
 e
xa
m
p
le
s:
 n
o
n
e 
id
en

ti
fi
ed

 
B
as
ed

 o
n
 li
te
ra
tu
re
 r
ev
ie
w
 o
f 
le
ar
n
in
g 
o
rg
an
is
at
io
n
s 
an
d
 o
rg
an
is
at
io
n
al
 

le
ar
n
in
g 
th
eo

ry
 a
n
d
 it
s 
ap
p
lic
at
io
n
 t
o
 h
ea
lt
h
ca
re
 s
et
ti
n
gs
 [
7
2
‐7
4
].
 

 
 

 

C
h
an
ge
 p
ro
ce
ss
 c
ap
ab
ili
ty
 

q
u
es
ti
o
n
n
ai
re
 (
C
P
C
Q
) 

Se
e 
So
lb
er
g,
 2
0
0
8
 [
1
0
] 
u
n
d
er
 ‘C
Q
I u
se
’ d
o
m
ai
n
 –
 

Ta
b
le
 5
 

 
 

 
 

O
rg
an
iz
at
io
n
al
 a
ss
es
sm

en
t 

in
 IC

U
 m

ea
su
re
 

P
re
d
ic
ti
ve
/o
u
tc
o
m
e:
 T
o
 m

ea
su
re
 m

an
ag
er
ia
l a
n
d
 

o
rg
an
is
at
io
n
al
 p
ro
ce
ss
es
 a
s 
i)
 p
o
te
n
ti
al
 

p
re
d
ic
to
rs
 o
f 
h
ea
lt
h
ca
re
 q
u
al
it
y 
an
d
 e
ff
ic
ie
n
cy
 

an
d
 ii
) 
o
u
tc
o
m
es
 o
f 
in
te
rv
en

ti
o
n
s 
ai
m
in
g 
to
 

im
p
ro
ve
 o
rg
an
is
at
io
n
al
 f
ac
to
rs
.  

M
an
ag
er
ia
l a
n
d
 o
rg
an
is
at
io
n
al
 p
ro
ce
ss
es
 (
fi
ve
 c
o
n
st
ru
ct
s)
: l
ea
d
er
sh
ip
 

(e
m
p
h
as
is
 o
n
 e
xc
el
le
n
ce
, c
le
ar
 g
o
al
s,
 r
es
p
o
n
si
ve
 t
o
 n
ee
d
s,
 u
n
d
e
rs
ta
n
d
in
g 
o
f 

st
af
f 
co
n
ce
rn
s)
; c
o
m
m
u
n
ic
at
io
n
 (
o
p
en

n
es
s,
 a
cc
u
ra
cy
, t
im

el
in
es
s,
 

u
n
d
er
st
an
d
in
g,
 s
at
i s
fa
ct
io
n
);
 c
o
o
rd
in
at
io
n
 (
p
la
n
s,
 t
re
at
m
en

t 
p
ro
to
co
ls
, 

p
o
lic
ie
s 
an
d
 p
ro
ce
d
u
re
s,
 u
n
it
 d
ir
ec
to
r'
s 
ef
fo
rt
s,
 f
ac
e‐
to
‐f
ac
e
 in
te
ra
ct
io
n
);
 

p
ro
b
le
m
‐s
o
lv
in
g/
co
n
fl
ic
t 
m
an
ag
em

en
t 
(c
o
lla
b
o
ra
ti
ve
 p
ro
b
le
m
‐s
o
lv
in
g,
 

ar
b
it
ra
ti
o
n
 a
p
p
ro
ac
h
es
);
 u
n
it
 c
o
h
es
iv
en

es
s.
  

  B
as
ed

 o
n
 t
h
eo

re
ti
ca
l f
ra
m
ew

o
rk
 d
er
iv
ed

 f
ro
m
 o
rg
an
is
at
io
n
al
 b
eh

av
io
u
r 

lit
er
at
u
re
 (
m
u
lt
ip
le
 r
ef
er
en

ce
s 
fo
r 
ea
ch
 c
o
n
st
ru
ct
).
  

5
6
 it
em

s,
 5
 p
o
in
t 

Li
ke
rt
 s
ca
le
. 

  4
2
 it
em

, 5
 p
o
in
t 

Li
ke
rt
 s
ca
le
 

ve
rs
io
n
 f
o
r 

p
ri
m
a r
y 
ca
re
. 

In
st
ru
m
en

t 
d
ev
el
o
p
m
en

t 
Se
ve
ra
l m

o
d
if
ic
at
io
n
s 
ex
is
t 
fo
r 

o
th
er
 s
et
ti
n
gs
; m

o
st
 r
el
ev
an
t 
to
 

th
is
 r
ev
ie
w
 is
 t
h
e 
ve
rs
io
n
 f
o
r 

p
ri
m
ar
y 
ca
re
 [
7
5
].
 T
h
e 
o
ri
gi
n
al
 

in
st
ru
m
en

t 
h
as
 b
ee
n
 w
id
el
y 

u
se
d
, p
ar
ti
cu
la
rl
y 
in
 h
o
sp
it
al
 

se
tt
in
gs
 (
1
7
0
+ 
ci
ta
ti
o
n
s)
.  

Sh
o
rt
el
l, 
1
9
9
1
 [
7
5
‐7
6
] 

O
th
er
 e
xa
m
p
le
s:
 V
er
si
o
n
 f
o
r 
p
ri
m
ar
y 
ca
re
 [
7
5
],
 

u
se
d
 a
s 
an

 o
u
tc
o
m
e 
m
ea
su
re
 in

 a
 r
an
d
o
m
iz
ed

 
tr
ia
l o
f 
a 
gu
id
el
in
e 
im

p
le
m
en

ta
ti
o
n
 s
tr
at
eg
y 
[7
7
‐

7
8
].
  

 
 

 
 

P
ra
ct
ic
e 
C
u
lt
u
re
 

Q
u
es
ti
o
n
n
ai
re
 (
P
C
Q
) 

D
ia
gn
o
st
ic
: T
o
 id
en

ti
fy
 c
u
lt
u
re
s 
re
si
st
an
t 
to
 Q
I 

ac
ti
vi
ti
es
 in

 p
ri
m
ar
y 
ca
re
 t
ea
m
s.
 (
U
K
) 

O
rg
an
is
at
io
n
al
 c
u
lt
u
re
 f
o
r 
cl
in
ic
al
 g
o
ve
rn
an
ce
: b
ei
n
g 
re
sp
o
n
si
b
le
 a
n
d
 

ac
co
u
n
ta
b
le
 f
o
r 
q
u
al
it
y 
cl
in
ic
al
 c
ar
e;
 in
vo
lv
in
g 
al
l s
ta
ff
 in

 Q
I a
ct
iv
it
y;
 

d
ev
el
o
p
in
g 
ap
p
ro
p
ri
at
e 
ri
sk
 m

an
ag
em

en
t 
p
ro
ce
d
u
re
s;
 d
ev
el
o
p
in
g 

ap
p
ro
p
ri
at
e 
p
ro
ce
d
u
re
s 
to
 id
en

ti
fy
 a
n
d
 r
em

ed
y 
p
o
o
r 
p
er
fo
rm

an
ce
 

2
5
 it
em

s,
 4
 p
o
in
t 

sc
al
e 

In
st
ru
m
en

t 
d
ev
el
o
p
m
en

t 
So
m
e 
it
em

s 
sp
ec
if
ic
 t
o
 U
K
 m

o
d
el
 

o
f 
cl
in
ic
al
 g
o
ve
rn
an
ce
.  

St
ev
en

so
n
, 2
0
0
5
 [
7
9
‐8
0
] 

O
th
er
 e
xa
m
p
le
s:
 n
o
n
e 
id
en

ti
fi
ed

 
B
as
ed

 o
n
 p
re
vi
o
u
sl
y 
re
p
o
rt
ed

 e
le
m
en

ts
 o
f 
a 
re
si
st
an
t 
cu
lt
u
re
 [
8
1
].
 

 
 

 

Le
ar
n
in
g 
o
rg
an
is
at
io
n
 

ch
ar
ac
te
ri
st
ic
s 

q
u
es
ti
o
n
n
ai
re
 

D
ia
gn
o
st
ic
: T
o
 u
se
 a
 le
ar
n
in
g 
o
rg
an
is
at
io
n
 

d
ia
gn
o
st
ic
 t
o
o
l t
o
 a
sc
er
ta
in
 t
h
e 
o
rg
an
is
at
io
n
al
 

cu
lt
u
re
 o
f 
ge
n
er
al
 p
ra
ct
ic
es
 (
U
K
) 

C
h
ar
ac
te
ri
st
ic
s 
o
f 
a 
le
ar
n
in
g 
o
rg
an
is
at
io
n
: l
ea
rn
in
g;
 p
eo

p
le
 in

 t
h
e 
p
ra
ct
ic
e;
 

cr
ea
ti
vi
ty
; v
al
u
es
 a
n
d
 b
el
ie
fs
; c
h
an
ge
; f
ee
d
b
ac
k;
 c
o
n
n
ec
te
d
n
es
s;
 t
ea
m
w
o
rk
. 

4
0
 it
em

s,
 5
 p
o
in
t 

Li
ke
rt
 s
ca
le
 

In
st
ru
m
en

t 
d
ev
el
o
p
m
en

t 
 

Sy
lv
es
te
r,
 2
0
0
3
 [
8
2
] 

O
th
er
 e
xa
m
p
le
s:
 In
st
ru
m
en

t 
w
as
 m

o
d
if
ie
d
 f
o
r 

u
se
 in

 a
 s
in
gl
e 
p
ra
ct
ic
e 
[8
3
];
 s
tu
d
y 
re
p
o
rt
s 

d
es
cr
ip
ti
ve
 d
at
a 
o
n
ly
. (
U
K
) 

B
as
ed

 o
n
 m

an
ag
em

en
t 
lit
er
at
u
re
 o
n
 le
ar
n
in
g 
o
rg
an
is
at
io
n
s 
[8
4
‐8
6
].
 

 
 

 

O
th
er
 h
ea
lt
h
 c
ar
e 
se
tt
in
gs
 

 
 

 
 

 

Su
p
p
o
rt
iv
e 
co
n
d
it
io
n
s 
fo
r 

Q
I c
o
lla
b
o
ra
ti
ve
 (
Q
IC
) 

D
is
cr
im

in
at
iv
e/
p
re
d
ic
ti
ve
: M

ea
su
re
m
en

t 
o
f 
Q
IC
 

im
p
le
m
en

ta
ti
o
n
 a
s 
a 
p
re
d
ic
to
r 
o
f 
p
ro
ce
ss
 a
n
d
 

Im
p
le
m
en

ta
ti
o
n
 o
f 
el
em

en
ts
 o
f 
a 
Q
IC
: Q

IC
 t
ea
m
 o
rg
an
is
at
io
n
; e
xt
er
n
al
 

ch
an
ge
 a
ge
n
t 
su
p
p
o
rt
; o

rg
an
is
at
io
n
al
 s
u
p
p
o
rt
 f
o
r 
te
am

s.
 

1
5
 it
em

s,
 7
 p
o
in
t 

Li
ke
rt
 s
ca
le
 

In
st
ru
m
en

t 
d
ev
el
o
p
m
en

t 
C
o
ve
rs
 t
w
o
 d
o
m
ai
n
s:
 C
Q
I u
se
 

an
d
 o
rg
an
is
at
io
n
al
 c
o
n
te
xt
. 
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In
st
ru
m
e
n
t 

(n
am

e,
 in
d
ex
, r
ef
er
en

ce
s 

fo
r 
m
ai
n
 r
ep

o
rt
s)
 

M
ai
n
 p
u
rp
o
se
 

(m
ea
su
re
m
en

t 
ai
m
 a
n
d
 c
o
n
te
xt
 o
f 
u
se
; e
xa
m
p
le
s 

o
f 
u
se
 in

 h
ea
lt
h
 c
ar
e)
 

D
e
sc
ri
p
ti
o
n
 o
f 
co
n
te
n
t 

(d
im

en
si
o
n
s,
 s
u
b
‐d
im

en
si
o
n
s;
 c
o
n
ce
p
tu
al
/t
h
eo

re
ti
ca
l b
as
is
) 

It
e
m
s 
&
 

re
sp
o
n
se
 s
ca
le
 

St
u
d
y 
d
e
si
gn
(s
) 

C
o
m
m
e
n
ts
 

im
p
le
m
en

ta
ti
o
n
 

o
u
tc
o
m
e 
im

p
ro
ve
m
en

t 
in
 Q
I t
ea
m
s 
p
ar
ti
ci
p
at
in
g 

in
 a
 n
at
io
n
al
, h
o
sp
it
al
 b
as
ed

 Q
IC
. (
N
et
h
er
la
n
d
s)
 

 
A
lt
h
o
u
gh

 d
es
ig
n
ed

 f
o
r 
Q
IC
s,
 

m
o
st
 it
em

s 
ar
e 
su
it
ab
le
 f
o
r 
an
y 

te
am

‐b
as
ed

 Q
I.
  

D
u
ck
er
s,
 2
0
0
8
 [
2
5
] 

O
th
er
 e
xa
m
p
le
s:
 a
d
d
it
io
n
al
 r
ep

o
rt
s 
fr
o
m
 t
h
e 

sa
m
e 
Q
IC
 e
va
lu
at
io
n
 [
8
7
‐8
8
].
 

B
as
ed

 o
n
 li
te
ra
tu
re
 p
er
ta
in
in
g 
to
 Q
IC
 s
u
cc
es
s,
 t
ea
m
 p
er
fo
rm

an
ce
, a
n
d
 t
h
e 

ro
le
 o
f 
le
ad
er
s 
an
d
 c
h
an
ge
 a
ge
n
ts
’ i
n
 s
u
p
p
o
rt
in
g 
ad
o
p
ti
o
n
 o
f 
in
n
o
va
ti
o
n
s.
  

 
P
re
‐ 
an
d
 p
o
st
‐

in
te
rv
en

ti
o
n
 

ev
al
u
at
io
n
 

 

O
rg
an
iz
at
io
n
al
 C
h
an
ge
 

M
an
ag
er
 (
O
C
M
) 

D
ia
gn
o
st
ic
/p
re
d
ic
ti
ve
: T
o
 e
n
h
an
ce
 c
h
an
ce
s 
o
f 

su
cc
es
sf
u
l c
h
an
ge
 b
y 
m
ea
su
ri
n
g 
m
o
d
if
ia
b
le
 

fa
ct
o
rs
 t
h
at
 p
re
d
ic
t 
su
cc
es
s 
o
f 
h
ea
lt
h
 c
ar
e 

im
p
ro
ve
m
en

t 
p
ro
je
ct
s.
 (
U
SA

) 

M
o
d
if
ia
b
le
 f
ac
to
rs
 t
h
at
 p
re
d
ic
t 
im

p
le
m
en

ta
ti
o
n
 o
f 
a 
h
ea
lt
h
 s
ys
te
m
 c
h
an
ge
: 

m
an
d
at
e;
 le
ad
er
 a
n
d
 m

id
d
le
 m

an
ag
er
 g
o
al
s,
 in
vo
lv
em

en
t 
an
d
 s
u
p
p
o
rt
; 

su
p
p
o
rt
er
s 
an
d
 o
p
p
o
n
en

ts
; t
en

si
o
n
 f
o
r 
ch
an
ge
; s
ta
ff
 n
ee
d
s 
as
se
ss
m
en

t,
 

in
vo
lv
em

en
t 
an
d
 s
u
p
p
o
rt
; e
xp
lo
ra
ti
o
n
 o
f 
p
ro
b
le
m
 a
n
d
 c
u
st
o
m
er
 n
ee
d
s;
 

ch
an
ge
 a
ge
n
t 
p
re
st
ig
e,
 c
o
m
m
it
m
en

t 
an
d
 c
u
st
o
m
er
 f
o
cu
s;
 s
o
u
rc
e 
o
f 
id
ea
s;
 

fu
n
d
in
g;
 a
d
va
n
ta
ge
 t
o
 s
ta
ff
 a
n
d
 c
u
st
o
m
er
s;
 r
ad
ic
al
n
es
s 
o
f 
d
es
ig
n
; f
le
xi
b
ili
ty
 o
f 

d
es
ig
n
; e
vi
d
en

ce
 o
f 
ef
fe
ct
iv
en

es
s;
 c
o
m
p
le
xi
ty
 o
f 
im

p
le
m
en

ta
ti
o
n
 p
la
n
s;
 w
o
rk
 

en
vi
ro
n
m
en

t;
 s
ta
ff
 c
h
an
ge
s 
re
q
u
ir
ed

; m
o
n
it
o
ri
n
g 
an
d
 f
ee
d
b
ac
k.
 

1
8
 it
em

s,
 t
h
re
e 

d
es
cr
ip
ti
o
n
s 
fo
r 

ea
ch
 it
em

 ‐
 

re
sp
o
n
d
en

ts
 

ch
o
o
se
 o
n
e 
th
at
 

b
es
t 
fi
ts
 t
h
ei
r 

o
rg
an
is
at
io
n
. 

M
o
d
el
 d
ev
el
o
p
m
en

t 
  O
b
se
rv
at
io
n
al
‐ 

an
al
yt
ic
al
, 

lo
n
gi
tu
d
in
al
 

In
st
ru
m
e n

t 
p
ro
vi
d
es
 a
 t
o
o
l f
o
r 

as
se
ss
in
g 
re
ad
in
es
s 
fo
r 
a 
sp
ec
if
ic
 

ch
an
ge
. A

lt
h
o
u
gh

 n
o
t 
sp
ec
if
ic
 t
o
 

C
Q
I,
 it
 is
 a
 c
o
m
p
re
h
en

si
ve
 

m
ea
su
re
 o
f 
ch
an
ge
 p
ro
ce
ss
. 

H
en

ce
, t
h
e 
O
C
M
 is
 in
cl
u
d
ed

 in
 

th
e 
C
Q
I u
se
 a
n
d
 o
rg
an
is
at
io
n
al
 

co
n
te
xt
 d
o
m
ai
n
s.
  

G
u
st
af
so
n
, 2
0
0
3
 [
2
6
] 

O
th
er
 e
xa
m
p
le
s:
 U
se
d
 t
o
 p
re
d
ic
t 
Q
I o
u
tc
o
m
es
 in

 
te
am

s 
p
ar
ti
ci
p
at
in
g 
in
 a
 h
o
sp
it
al
‐b
as
ed

 Q
IC
 [
8
9
] 

an
d
 a
 p
ri
m
ar
y 
ca
re
 b
as
ed

 Q
IC
 [
9
0
].
(U
SA

) 

B
as
ed

 o
n
 r
ev
ie
w
 o
f 
o
rg
an
is
at
io
n
al
 c
h
an
ge
 m

o
d
el
s 
an
d
 li
te
ra
tu
re
 a
n
d
 e
xp
er
t‐

co
n
se
n
su
s 
m
o
d
el
 d
ev
el
o
p
ed

 in
 t
h
is
 s
tu
d
y.
 

 
 

 

O
rg
an
iz
at
io
n
al
 r
ea
d
in
es
s 
to
 

ch
an
ge
 a
ss
es
sm

en
t 
(O
R
C
A
)
D
ia
gn
o
st
ic
/p
re
d
ic
ti
ve
: “
…
to
 a
ss
es
s 
o
rg
an
iz
at
io
n
al
 

re
ad
in
es
s 
to
 c
h
an
ge
 in

 p
re
p
ar
at
io
n
 f
o
r 
te
st
in
g 

in
te
rv
en

ti
o
n
s 
d
es
ig
n
ed

 t
o
 im

p
le
m
en

t 
ev
id
en

ce
‐

b
as
ed

 c
h
an
ge
s 
in
 c
lin
ic
al
 p
ra
ct
ic
e”
 (
p
2
) 
(U
SA

) 

O
rg
an
is
at
io
n
al
 r
ea
d
in
es
s 
to
 c
h
an
ge
: e
vi
d
en

ce
 (
d
is
co
rd
, r
es
ea
rc
h
, c
lin
ic
al
 

ex
p
er
ie
n
ce
, p
at
ie
n
t 
p
re
fe
re
n
ce
s)
; c
o
n
te
xt
 (
le
ad
er
 c
u
lt
u
re
; s
ta
ff
 c
u
lt
u
re
; 

le
ad
er
sh
ip
 b
eh

av
io
u
r;
 m

ea
su
re
m
en

t;
 o
p
in
io
n
 le
ad
er
s;
 g
en

er
al
 r
es
o
u
rc
es
; 

fa
ci
lit
at
io
n
 (
le
ad
er
s 
p
ra
ct
ic
es
; c
lin
ic
al
 c
h
am

p
io
n
; l
ea
d
er
sh
ip
 im

p
le
m
en

ta
ti
o
n
 

ro
le
; i
m
p
le
m
en

ta
ti
o
n
 t
ea
m
 r
o
le
s;
 im

p
le
m
en

ta
ti
o
n
 p
la
n
; p

ro
je
ct
 

co
m
m
u
n
ic
at
io
n
; p

ro
je
ct
 t
ra
ck
in
g;
 p
ro
je
ct
 r
es
o
u
rc
es
 a
n
d
 c
o
n
te
xt
; p

ro
je
ct
 

ev
al
u
at
io
n
) 

7
3
 it
em

s,
 5
 p
o
in
t 

Li
ke
rt
 s
ca
le
 

In
st
ru
m
en

t 
d
ev
el
o
p
m
en

t 
C
o
n
te
xt
 s
ca
le
 is
 m

o
st
 r
el
ev
an
t 
o
f 

th
re
e 
sc
al
es
 f
o
r 
C
Q
I e
va
lu
at
io
n
. 

A
lt
h
o
u
gh

 n
o
t 
sp
ec
if
ic
 t
o
 C
Q
I,
 t
h
e 

fa
ci
lit
at
io
n
 s
ca
le
 is
 a
 

co
m
p
re
h
en

si
ve
 m

ea
su
re
 o
f 

ch
an
ge
 p
ro
ce
ss
, h
en

ce
 O
R
C
A
 is
 

al
so
 in
cl
u
d
ed

 in
 t
h
e 
C
Q
I u
se
 

d
o
m
ai
n
. 

H
el
fr
ic
h
, 2
0
0
9
 [
2
7
] 

O
th
er
 e
xa
m
p
le
s:
 U
se
d
 t
o
 e
xa
m
in
e 
as
so
ci
at
io
n
 

b
et
w
ee
n
 r
ea
d
in
es
s 
an
d
 in
tr
o
d
u
ct
io
n
 o
f 

p
re
ve
n
ti
ve
 c
ar
e 
in
 s
u
b
st
an
ce
 u
se
 d
is
o
rd
er
 c
lin
ic
s 

[9
1
].
 

B
as
ed

 o
n
 P
A
H
R
iS
 f
ra
m
ew

o
rk
 [
9
2
].
 Q
I i
m
p
le
m
en

ta
ti
o
n
 s
u
rv
ey
 [
5
5
] 
in
fo
rm

ed
 

co
n
te
xt
 d
o
m
ai
n
s.
 

 
 

 

TQ
M
an
ag
er
 f
ee
d
b
ac
k 

in
st
ru
m
en

t 
U
n
cl
ea
r,
 p
o
te
n
ti
al
ly
 p
re
d
ic
ti
ve
: T
o
 m

ea
su
re
 

m
an
ag
er
ia
l c
o
m
p
et
en

ce
s 
fo
r 
TQ

M
 in

 h
ea
lt
h
ca
re
 

se
tt
in
gs
. (
U
SA

) 

M
an
ag
er
ia
l c
o
m
p
et
en

ci
es
 f
o
r 
su
p
p
o
rt
in
g 
Q
M
: d

ev
el
o
p
in
g 
re
la
ti
o
n
sh
ip
s 
o
f 

o
p
en

n
es
s 
an
d
 t
ru
st
; b
u
ild
in
g 
co
lla
b
o
ra
ti
o
n
 a
n
d
 t
ea
m
w
o
rk
; m

an
ag
in
g 
b
y 
fa
ct
; 

su
p
p
o
rt
in
g 
re
su
lt
s 
th
ro
u
gh

 r
ec
o
gn
it
io
n
 a
n
d
 r
ew

ar
d
s;
 le
ar
n
in
g 
va
lu
es
. 

2
5
 it
em

s,
 5
 p
o
in
t 

Li
ke
rt
 s
ca
le
 

In
st
ru
m
en

t 
d
ev
el
o
p
m
en

t 
 

La
ge
so
n
, 2
0
0
6
 [
9
3
] 

O
th
er
 e
xa
m
p
le
s:
 n
o
n
e 
id
en

ti
fi
ed

 
B
as
ed

 o
n
 c
o
re
 c
o
m
p
et
en

ci
es
 d
es
cr
ib
ed

 b
y 
q
u
al
it
y 
ex
p
er
ts
 (
e.
g.
[2
3
, 9
4
‐9
5
])
. 

 
 

 

C
o
n
ti
n
u
o
u
s 
q
u
al
it
y 

im
p
ro
ve
m
en

t 
q
u
es
ti
o
n
n
ai
re
 

D
is
cr
im

in
at
iv
e:
 T
o
 m

ea
su
re
 t
h
e 
ex
te
n
t 
o
f 

im
p
le
m
en

ta
ti
o
n
 o
f 
Q
I p
h
ilo
so
p
h
y 
an
d
 m

et
h
o
d
s 

in
 h
o
sp
it
al
s.
 (
U
SA

) 

Q
u
al
it
y 
im

p
ro
ve
m
en

t 
im

p
le
m
en

ta
ti
o
n
: l
ea
d
er
sh
ip
, p
ro
ce
ss
, h
u
m
an

 r
es
o
u
rc
es
 

tr
ai
n
in
g,
 p
la
n
n
in
g,
 in
fo
rm

at
io
n
, c
u
st
o
m
er
 f
o
cu
s,
 in
n
o
va
ti
o
n
, s
u
p
p
lie
r 

p
ar
tn
er
sh
ip
. S
co
re
 u
se
d
 o
 a
ss
ig
n
 le
ve
l o
f 
im

p
le
m
en

ta
ti
o
n
 r
an
gi
n
g 
fr
o
m
 1
 (
n
o
t 

ye
t 
an

 im
p
o
rt
an
t 
to
p
ic
) 
to
 5
 (
ab
so
rb
ed

).
 

2
2
 it
em

s,
 5
 p
o
in
t 

Li
ke
rt
 s
ca
le
 

In
st
ru
m
en

t 
d
ev
el
o
p
m
en

t 
M
o
st
 it
em

s 
co
u
ld
 b
e 
u
se
d
 in

 
p
ri
m
ar
y 
ca
re
 w
it
h
 m

in
o
r 

re
w
o
rd
in
g.
 

M
eu

re
r,
 2
0
0
2
 [
3
1
, 9
6
] 

O
th
er
 e
xa
m
p
le
s:
 n
o
n
e 
id
en

ti
fi
ed

 
B
as
ed

 o
n
 q
u
al
it
y 
aw

ar
d
 f
ra
m
ew

o
rk
s 
an
d
 r
ev
ie
w
 o
f 
ex
is
ti
n
g 
in
st
ru
m
en

ts
. 
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In
st
ru
m
e
n
t 

(n
am

e,
 in
d
ex
, r
ef
er
en

ce
s 

fo
r 
m
ai
n
 r
ep

o
rt
s)
 

M
ai
n
 p
u
rp
o
se
 

(m
ea
su
re
m
en

t 
ai
m
 a
n
d
 c
o
n
te
xt
 o
f 
u
se
; e
xa
m
p
le
s 

o
f 
u
se
 in

 h
ea
lt
h
 c
ar
e)
 

D
e
sc
ri
p
ti
o
n
 o
f 
co
n
te
n
t 

(d
im

en
si
o
n
s,
 s
u
b
‐d
im

en
si
o
n
s;
 c
o
n
ce
p
tu
al
/t
h
eo

re
ti
ca
l b
as
is
) 

It
e
m
s 
&
 

re
sp
o
n
se
 s
ca
le
 

St
u
d
y 
d
e
si
gn
(s
) 

C
o
m
m
e
n
ts
 

Fa
ct
o
rs
 in
fl
u
en

ci
n
g 
su
cc
es
s 

in
 a
 Q
IC
 

Se
e 
Sc
h
o
u
te
n
, 2
0
1
0
 [
3
2
] 
u
n
d
er
 ‘C
Q
I u
se
’ d
o
m
ai
n
 

– 
Ta
b
le
 5
 

 
 

 
 

Q
u
al
it
y 
im

p
ro
ve
m
en

t 
im

p
le
m
en

ta
ti
o
n
 s
u
rv
ey
 II
 

(Q
II
S)
 

P
re
d
ic
ti
ve
: T
o
 m

ea
su
re
 t
h
e 
as
so
ci
at
io
n
 b
et
w
ee
n
 

Q
I i
m
p
le
m
en

ta
ti
o
n
 a
n
d
 c
ar
e 
o
u
tc
o
m
es
 in

 
h
o
sp
it
al
s 
(U
SA

).
 

Ex
te
n
t 
o
f 
Q
I d
ep

lo
ym

en
t/
im

p
le
m
en

ta
ti
o
n
: l
ea
d
er
sh
ip
; i
n
fo
rm

at
io
n
 a
n
d
 

an
al
ys
is
; e
m
p
lo
ye
e 
q
u
al
it
y 
p
la
n
n
in
g 
in
vo
lv
em

en
t;
 e
m
p
lo
ye
e 
q
u
al
it
y 
tr
ai
n
in
g 

(l
ab
el
le
d
 “
h
u
m
an

 r
es
o
u
rc
e 
u
ti
liz
at
io
n
” 
in
 s
o
m
e 
ve
rs
io
n
s)
; q

u
al
it
y 
re
su
lt
s;
 

q
u
al
it
y 
m
an
ag
em

en
t;
 c
u
st
o
m
er
 s
at
is
fa
ct
io
n
. 

5
8
 it
em

s,
 5
 p
o
in
t 

Li
ke
rt
 s
ca
le
 

2
0
 it
em

 v
er
si
o
n
 

[9
7
] 

O
b
se
rv
at
io
n
al
 –
 

an
al
yt
ic
al
, 

lo
n
gi
tu
d
in
al
 

C
o
n
te
n
t 
o
f 
th
is
 a
n
d
 P
ar
ke
r,
 1
9
9
9
 

[6
4
] 
ar
e 
si
m
ila
r.
 N
o
 p
ri
m
ar
y 
ca
re
 

eq
u
iv
al
en

t 
w
as
 id
en

ti
fi
ed

. M
in
o
r 

re
w
o
rd
in
g 
re
q
u
ir
ed

 f
o
r 
p
ri
m
ar
y 

ca
re
. 

Sh
o
rt
el
l, 
2
0
0
0
 [
3
, 5
5
] 

O
th
er
 e
xa
m
p
le
s:
 U
se
d
 in

 a
 n
at
io
n
al
 e
va
lu
at
io
n
 o
f 

Q
IC
s 
[9
8
] 
to
 m

ea
su
re
 c
o
m
m
it
m
en

t 
to
 Q
I a
s 
a 

p
re
d
ic
to
r 
o
f 
m
o
ti
va
ti
o
n
 t
o
 r
u
n
 P
D
SA

 c
yc
le
s 
an
d
 

im
p
le
m
en

t 
th
e 
C
h
ro
n
ic
 C
ar
e 
M
o
d
el
 [
9
7
],
 

p
er
ce
iv
ed

 Q
I t
ea
m
 e
ff
ec
ti
ve
n
es
s 
an
d
 c
h
an
ge
s 
to
 

ca
re
 p
ro
ce
ss
es
 [
9
9
].
 (
U
SA

) 

B
as
ed

 o
n
 B
al
d
ri
ge
 Q
u
al
it
y 
A
w
ar
d
 c
ri
te
ri
a 
[6
8
].
 

 
 

Th
e 
Q
IC
 e
va
lu
at
io
n
 u
se
d
 a
 

co
n
tr
o
lle
d
 p
re
‐ 
p
o
st
‐i
n
te
rv
en

ti
o
n
 

d
es
ig
n
 [
9
8
],
 h
o
w
e
v e
r 
re
p
o
rt
ed

 
d
at
a 
[9
7
, 9
9
])
 a
re
 o
b
se
rv
at
io
n
al
 

(f
ro
m
 in
te
rv
en

ti
o
n
 g
ro
u
p
 o
n
ly
).
 

C
o
m
p
et
in
g 
va
lu
es
 

in
st
ru
m
en

t 
fo
r 

o
rg
an
iz
at
io
n
al
 c
u
lt
u
re
 

P
re
d
ic
ti
ve
/d
is
cr
im

in
at
iv
e:
 U
se
d
 in

 a
 w
id
e 
ra
n
ge
 

o
f 
st
u
d
ie
s 
in
ve
st
ig
at
in
g 
cu
lt
u
re
 a
s 
a 
p
o
te
n
ti
al
 

d
et
er
m
in
an
t 
o
f 
o
rg
an
is
at
io
n
al
 p
er
fo
rm

an
ce
 a
n
d
 

q
u
al
it
y 
o
f 
ca
re
.  

O
rg
an
is
at
io
n
al
 c
u
lt
u
re
: t
yp
o
lo
gi
ca
l m

ea
su
re
s 
u
se
d
 t
o
 c
at
eg
o
ri
se
 o
rg
an
is
at
io
n
s 

b
y 
th
ei
r 
d
o
m
in
an
t 
cu
lt
u
re
 t
yp
e(
s)
. C

u
lt
u
re
 t
yp
e 
is
 b
as
ed

 o
n
 f
o
u
r 

o
rg
an
is
at
io
n
al
 c
h
ar
ac
te
ri
st
ic
s:
 o
ve
ra
ll 
ch
ar
ac
te
ri
st
ic
s,
 le
ad
er
sh
ip
, c
o
h
es
io
n
 

an
d
 e
m
p
h
as
is
. F
o
r 
ea
ch
 c
h
ar
ac
te
ri
st
ic
, f
o
u
r 
d
es
cr
ip
ti
o
n
s 
ar
e 
p
ro
vi
d
ed

, e
ac
h
 

re
fl
ec
ti
n
g 
a 
d
if
fe
re
n
t 
cu
lt
u
re
 t
yp
e 
(g
ro
u
p
, d
ev
el
o
p
m
en

ta
l r
at
io
n
al
 o
r 

h
ie
ra
rc
h
ic
al
 c
u
lt
u
re
).
 A
 f
if
th
 c
h
ar
ac
te
ri
st
ic
 –
re
w
ar
d
s 
– 
is
 in
cl
u
d
ed

 in
 S
h
o
rt
el
l’s
 

ve
rs
io
n
 [
3
].
 In

 t
h
e 
ip
sa
ti
ve
 s
ca
le
, 1
0
0
 p
o
in
ts
 a
re
 d
is
tr
ib
u
te
d
 a
cr
o
ss
 f
o
u
r 

d
es
cr
ip
ti
o
n
s 
ac
co
rd
in
g 
to
 f
it
 w
it
h
 t
h
e 
re
sp
o
n
d
en

t’
s 
o
rg
an
is
at
io
n
. 

1
6
 it
em

, i
p
sa
ti
ve
 

sc
al
e 
[1
0
0
] 
[1
0
1
];
 

Li
ke
rt
 s
ca
le
 [
1
0
1
]

2
0
 it
em

, i
p
sa
ti
ve
 

sc
al
e 
[3
] 

1
4
 it
em

,5
 p
o
in
t 

Li
ke
rt
 s
ca
le
 [
1
0
2
]

In
st
ru
m
en

t 
d
ev
el
o
p
m
en

t 
Id
en

ti
fi
ed

 a
s 
th
e 
m
o
st
 w
id
el
y 

u
se
d
 m

ea
su
re
 o
f 
cu
lt
u
re
 in

 
h
ea
lt
h
 c
ar
e 
[1
0
2
].
 T
h
e 
1
4
 it
em

 
ve
rs
io
n
 is
 u
se
d
 in

 t
h
e 
V
et
er
an
s 

H
ea
lt
h
 A
d
m
in
is
tr
at
io
n
 a
ll 

em
p
lo
ye
e 
su
rv
ey
, p
ro
vi
d
in
g 
a 

la
rg
e 
d
at
a 
se
t 
(>
7
0
,0
0
0
) 
fo
r 

va
lid
at
in
g 
th
is
 m

ea
su
re
 [
1
0
2
] 

Za
m
m
u
to
, 1
9
9
1
 [
3
, 1
0
0
‐

1
0
2
] 

O
th
er
 e
xa
m
p
le
s:
 U
se
d
 in

 a
 n
at
io
n
al
 e
va
lu
at
io
n
 o
f 

Q
IC
s 
to
 m

ea
su
re
 c
u
lt
u
re
 a
s 
a 
p
o
te
n
ti
al
 

d
et
er
m
in
an
t 
o
f 
Q
I o
u
tc
o
m
es
 [
9
7
].
 (
U
SA

) 
U
se
d
 t
o
 

m
ea
su
re
 t
h
e 
as
so
ci
at
io
n
 b
et
w
ee
n
 c
u
lt
u
re
 a
n
d
 

q
u
al
it
y 
o
f 
ca
re
 in

 p
ri
m
ar
y 
ca
re
 [
1
0
3
] 
(U
K
),
 [
1
0
4
] 

(N
et
h
er
la
n
d
s)
, [
6
5
] 
(U
SA

).
  

B
as
ed

 o
n
 t
h
e 
co
m
p
et
in
g 
va
lu
es
 f
ra
m
ew

o
rk
 [
1
0
5
] 
[1
0
6
].
 

 
O
b
se
rv
at
io
n
al
 –
 

an
al
yt
ic
al
, 

lo
n
gi
tu
d
i n
al
 

 

N
o
n
 h
ea
lt
h
 c
ar
e 

 
 

 
 

 

O
rg
an
iz
at
io
n
al
 C
h
an
ge
 

R
ec
ip
ie
n
ts
' B
el
ie
fs
 S
ca
le
 

(O
C
R
B
S)
 

 

Se
e 
A
rm

en
ak
is
, 2
0
0
7
 [
1
0
7
] 
u
n
d
er
 ‘i
n
d
iv
id
u
al
 

fa
ct
o
rs
’ d
o
m
ai
n
 –
 T
ab
le
 7
 

 
 

 
 

R
ea
d
in
es
s 
fo
r 

o
rg
an
is
at
io
n
al
 c
h
an
ge
 

Se
e 
H
o
lt
, 2
0
0
7
 [
1
0
8
] 
u
n
d
er
 ‘i
n
d
iv
id
u
al
 f
ac
to
rs
’ 

d
o
m
ai
n
 –
 T
ab
le
 7
 

 
 

 
 

1
. A

b
b
re
vi
at
io
n
s:
 Q
I –
 q
u
al
it
y 
im

p
ro
ve
m
en

t;
 Q
IC
 –
 q
u
al
it
y 
im

p
ro
ve
m
en

t 
co
lla
b
o
ra
ti
ve
; R

C
T 
– 
ra
n
d
o
m
is
ed

 c
o
n
tr
o
lle
d
 t
ri
al
; C

C
M
 –
 c
h
ro
n
ic
 c
ar
e 
m
o
d
el
; P
D
SA

 –
 p
la
n
 d
o
 s
tu
d
y 
ac
t 
cy
cl
es
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T
ab

le
 S

9:
 C

h
ar

ac
te

ri
st

ic
s 

o
f 

in
st

ru
m

en
ts

 m
ea

su
ri

n
g

 in
d

iv
id

u
al

 le
ve

l f
ac

to
rs

 1  

In
st
ru
m
e
n
t 

(n
am

e,
 in
d
ex
, r
ef
er
en

ce
s 

fo
r 
m
ai
n
 r
ep

o
rt
s)
 

M
ai
n
 p
u
rp
o
se
 

(m
ea
su
re
m
en

t 
ai
m
 a
n
d
 c
o
n
te
xt
 o
f 
u
se
; e
xa
m
p
le
s 

o
f 
u
se
 in

 h
ea
lt
h
 c
ar
e)
 

D
e
sc
ri
p
ti
o
n
 o
f 
co
n
te
n
t 

(d
im

en
si
o
n
s,
 s
u
b
‐d
im

en
si
o
n
s;
 c
o
n
ce
p
tu
al
/t
h
eo

re
ti
ca
l b
as
is
) 

It
e
m
s 
&
 

re
sp
o
n
se
 s
ca
le
 

St
u
d
y 
d
e
si
gn
(s
) 

C
o
m
m
e
n
ts
 

P
ri
m
ar
y 
ca
re
 s
et
ti
n
gs
 

 
 

 
 

 

Sa
ti
sf
ac
ti
o
n
, p
er
ce
iv
ed

 
sk
ill
s 
an
d
 im

p
ac
t 
o
f 
C
Q
I 

p
ar
ti
ci
p
at
io
n
 

D
es
cr
ip
ti
ve
: T
o
 a
ss
e
ss
 r
es
p
o
n
se
 t
o
 p
ro
ce
ss
 

im
p
ro
ve
m
en

t 
o
f 
n
u
rs
es
 a
ct
in
g 
as
 le
ad
er
s 
o
f 
Q
I 

te
am

s 
p
ar
ti
ci
p
at
in
g 
in
 a
n
 R
C
T 
o
f 
C
Q
I i
n
 p
ri
m
ar
y 

ca
re
 p
ra
ct
ic
es
 (
U
SA

) 

R
es
p
o
n
se
 t
o
 p
ar
ti
ci
p
at
io
n
 in
 p
ro
ce
ss
 im

p
ro
ve
m
en

t:
 s
el
f‐
p
er
ce
iv
ed

 s
ki
lls
 in

 
p
ro
ce
ss
 im

p
ro
ve
m
en

t 
(1
7
 it
em

s)
; s
at
is
fa
ct
io
n
 w
it
h
 in
vo
lv
em

en
t 
(1
3
 it
em

s)
; 

p
er
ce
iv
ed

 im
p
ac
t 
o
f 
in
vo
lv
em

en
t 
o
n
 t
h
e 
n
u
rs
in
g 
ro
le
 (
6
 it
em

s)
 

3
6
 it
em

s,
 5
 o
r 
6
 

p
o
in
t 
Li
ke
rt
 s
ca
le

P
ro
ce
ss
 e
va
lu
at
io
n
, 

o
b
se
rv
at
io
n
al
 d
at
a 

fr
o
m
 c
ro
ss
 s
ec
ti
o
n
al
 

su
rv
ey
 a
d
m
in
is
te
re
d
 

p
o
st
‐i
n
te
rv
en

ti
o
n
 

It
em

s 
in
 s
ca
le
 m

ea
su
ri
n
g 

p
er
ce
iv
ed

 im
p
ac
t 
ar
e 
sp
ec
if
ic
 t
o
 

n
u
rs
in
g.
  

C
al
o
m
en

i, 
1
9
9
9
 [
1
0
9
] 

O
th
er
 e
xa
m
p
le
s:
 n
o
n
e 
id
en

ti
fi
ed

 
N
o
t 
re
p
o
rt
ed

. I
te
m
s 
w
er
e 
b
as
ed

 o
n
 t
h
e 
le
ar
n
in
g 
o
b
je
ct
iv
es
 o
f 
th
e 
tr
ai
n
in
g 

p
ro
vi
d
ed

 in
 t
h
e 
IM

P
R
O
V
E 
tr
ia
l [
1
1
0
] 

 
 

 

O
b
st
ac
le
s 
to
 t
h
e 
u
se
 o
f 
C
Q
I
Se
e 
G
eb

o
er
s,
 2
0
0
1
b
 [
5
] 
u
n
d
er
 ‘o
rg
an
is
at
io
n
al
 

co
n
te
xt
’ d
o
m
ai
n
 –
 T
ab
le
 6
 

 
 

 
 

M
o
ti
va
ti
o
n
 t
o
 r
u
n
 P
D
SA

 
cy
cl
es
 a
n
d
 im

p
le
m
en

t 
th
e 

C
C
M
 

O
u
tc
o
m
e/
p
re
d
ic
ti
ve
/d
is
cr
im

in
at
iv
e:
 U
se
d
 in

 a
 

n
at
io
n
al
 e
va
lu
at
io
n
 o
f 
Q
IC
s 
[9
8
] 
to
 m

ea
su
re
 

m
o
ti
va
ti
o
n
 a
s 
a 
p
o
te
n
ti
al
 d
et
er
m
in
an
t 
o
f 
sy
st
em

 
ch
an
ge
 a
n
d
 im

p
ro
ve
m
en

t 
in
 c
ar
e 
q
u
al
it
y.
 In

 [
9
7
],
 

u
se
d
 a
s 
d
ep

en
d
en

t 
va
ri
ab
le
 e
xa
m
in
in
g 
th
e 

as
so
ci
at
io
n
 b
et
w
ee
n
 Q
I c
o
m
m
it
m
en

t 
an
d
 

m
o
ti
va
ti
o
n
. (
U
SA

) 

M
o
ti
va
ti
o
n
: e
xp
ec
ta
n
cy
 (
as
so
ci
at
io
n
 b
et
w
ee
n
 e
ff
o
rt
 a
n
d
 s
u
cc
es
s 

im
p
le
m
en

ti
n
g 
P
D
SA

 p
ro
ce
ss
);
 in
st
ru
m
en

ta
lit
y 
(p
er
ce
iv
ed

 li
n
k  
b
et
w
ee
n
 

p
u
rp
o
rt
ed

 o
u
tc
o
m
es
 a
n
d
 r
u
n
n
in
g 
P
D
SA

 c
yc
le
s)
; v
al
en

ce
 (
va
lu
e 
as
si
gn
ed

 t
o
 

th
e 
o
u
tc
o
m
es
 a
ss
o
ci
at
ed

 w
it
h
 im

p
le
m
en

ta
ti
o
n
 o
f 
C
C
M
 a
n
d
 r
u
n
n
in
g 
P
D
SA

 
cy
cl
es
) 

1
8
 it
em

s,
 7
 p
o
in
t 

Li
ke
rt
 s
ca
le
 

(e
xp
ec
ta
n
cy
, 

in
st
ru
m
en

ta
lit
y)
 

o
r 
5
 p
o
in
t 
Li
ke
rt
 

sc
al
e 
(v
al
en

ce
) 

O
b
se
rv
at
io
n
al
 –
 

an
al
yt
ic
al
, 

lo
n
gi
tu
d
in
al
 

Th
e 
Q
IC
 e
va
lu
at
io
n
 u
se
d
 a
 

co
n
tr
o
lle
d
 p
re
‐ 
p
o
st
‐i
n
te
rv
en

ti
o
n
 

d
es
ig
n
 [
9
8
],
 h
o
w
e
ve
r 
d
at
a 

re
p
o
rt
ed

 h
er
e 
ar
e 
o
b
se
rv
at
io
n
al
 

(f
ro
m
 in
te
rv
en

ti
o
n
 g
ro
u
p
 o
n
ly
).
 

Li
n
, 2
0
0
5
 [
9
7
‐9
8
] 
 

O
th
er
 e
xa
m
p
le
s:
 n
o
n
e 
id
en

ti
fi
ed

 
B
as
ed

 o
n
 e
xp
ec
ta
n
cy
 t
h
eo

ry
 [
1
1
1
‐1
1
2
] 

 
 

 

P
ro
vi
d
er
 a
tt
it
u
d
e 
su
rv
ey
 

(P
A
S)
 ‐
 C
Q
I s
ca
le
 

D
es
cr
ip
ti
ve
: P
re
‐i
n
te
rv
en

ti
o
n
 m

ea
su
re
m
en

t 
o
f 

kn
o
w
le
d
ge
, a
tt
it
u
d
es
 a
n
d
 b
el
ie
fs
 a
b
o
u
t 
C
Q
I i
n
 

p
ri
m
ar
y 
ca
re
 p
ra
ct
ic
es
 r
ec
ru
it
ed

 t
o
 a
 R
C
T 
o
f 
C
Q
I.
 

(U
SA

) 

K
n
o
w
le
d
ge
, a
tt
it
u
d
es
 a
n
d
 b
el
ie
fs
 a
b
o
u
t 
C
Q
I:
 k
n
o
w
le
d
ge
 o
f 
C
Q
I a
n
d
 p
ro
ce
ss
 

im
p
ro
ve
m
en

t;
 b
el
ie
fs
 a
b
o
u
t 
th
e 
re
le
va
n
ce
 a
n
d
 im

p
o
rt
an
ce
 o
f 
C
Q
I p
ri
n
ci
p
le
s 

an
d
 p
ra
ct
ic
es
 f
o
r 
im

p
ro
vi
n
g 
ca
re
. 

1
0
 it
em

s,
 5
 p
o
in
t 

Li
ke
rt
 s
ca
le
 

C
ro
ss
 s
ec
ti
o
n
al
 

su
rv
ey
 

 

So
lb
er
g,
 1
9
9
8
b
 [
1
1
3
] 

O
th
er
 e
xa
m
p
le
s:
 n
o
n
e 
id
en

ti
fi
ed

 
C
o
n
ce
p
tu
al
 b
as
is
 n
o
t 
re
p
o
rt
ed

. 
 

 
 

O
th
er
 h
ea
lt
h
 c
ar
e 
se
tt
in
gs
 

 
 

 
 

 

In
d
iv
id
u
al
 r
ea
d
in
es
s 
fo
r 

o
rg
an
iz
at
io
n
al
 c
h
an
ge
 

P
re
d
ic
ti
ve
: M

ea
su
re
m
en

t 
o
f 
re
ad
in
es
s 
as
 a
 

m
ed

ia
to
r 
o
f 
p
ar
ti
ci
p
at
io
n
 a
n
d
 c
o
n
tr
ib
u
ti
o
n
 t
o
 

ch
an
ge
 a
m
o
n
g 
st
af
f 
in
 a
 h
o
sp
it
al
 u
n
d
er
go
in
g 

o
rg
an
is
at
io
n
al
 r
e‐
en

gi
n
ee
ri
n
g.
 (
U
SA

) 

In
d
iv
id
u
al
 r
ea
d
in
es
s 
fo
r 
ch
an
ge
: p
re
co
n
te
m
p
la
ti
ve
 s
ta
ge
; c
o
n
te
m
p
la
ti
ve
 

st
ag
e;
 r
ep

ar
at
o
ry
 s
ta
ge
; a
ct
io
n
 s
ta
ge
; m

ai
n
te
n
an
ce
 s
ta
ge
. 

6
 it
em

s,
 5
 p
o
in
t 

Li
ke
rt
 s
ca
le
 

O
b
se
rv
at
io
n
al
 –
 

an
al
yt
ic
al
, 

lo
n
gi
tu
d
in
al
 

 

C
u
n
n
in
gh
am

, 2
0
0
2
 [
1
1
4
] 

O
th
er
 e
xa
m
p
le
s:
 U
se
d
 t
o
 m

ea
su
re
 a
ss
o
ci
at
io
n
 

b
et
w
ee
n
 r
ea
d
in
es
s 
fo
r 
ch
an
ge
 a
n
d
 p
o
te
n
ti
al
ly
 

m
o
d
if
ia
b
le
 f
ac
to
rs
 a
m
o
n
g 
ge
n
er
al
 p
ra
ct
ic
e 
st
af
f 

en
ro
lle
d
 in
 a
 R
C
T 
o
f 
an

 o
rg
an
is
at
io
n
 c
h
an
ge
 

in
te
rv
en

ti
o
n
 [
1
1
5
] 
(A
u
st
ra
lia
) 

B
as
ed

 o
n
 s
ta
ge
s 
o
f 
ch
an
ge
 m

o
d
el
 [
1
1
6
‐1
1
7
] 

 
C
ro
ss
 s
ec
ti
o
n
al
 

su
rv
ey
 a
d
m
in
is
te
re
d
 

p
ri
o
r 
to
 R
C
T 
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In
st
ru
m
e
n
t 

(n
am

e,
 in
d
ex
, r
ef
er
en

ce
s 

fo
r 
m
ai
n
 r
ep

o
rt
s)
 

M
ai
n
 p
u
rp
o
se
 

(m
ea
su
re
m
en

t 
ai
m
 a
n
d
 c
o
n
te
xt
 o
f 
u
se
; e
xa
m
p
le
s 

o
f 
u
se
 in

 h
ea
lt
h
 c
ar
e)
 

D
e
sc
ri
p
ti
o
n
 o
f 
co
n
te
n
t 

(d
im

en
si
o
n
s,
 s
u
b
‐d
im

en
si
o
n
s;
 c
o
n
ce
p
tu
al
/t
h
eo

re
ti
ca
l b
as
is
) 

It
e
m
s 
&
 

re
sp
o
n
se
 s
ca
le
 

St
u
d
y 
d
e
si
gn
(s
) 

C
o
m
m
e
n
ts
 

C
o
m
m
it
m
en

t 
to
 c
h
an
ge
 

sc
al
es
 

P
re
d
ic
ti
ve
: U

se
d
 t
o
 e
xa
m
in
e 
th
e 
as
so
ci
at
io
n
 

b
et
w
ee
n
 d
if
fe
re
n
t 
fo
rm

s 
o
f 
in
d
iv
id
u
al
 

co
m
m
it
m
en

t 
to
 o
rg
an
is
at
io
n
al
 c
h
an
ge
 a
n
d
 

b
eh

av
io
u
ra
l s
u
p
p
o
rt
 f
o
r 
ch
an
ge
 a
m
o
n
g 

re
gi
st
er
ed

 n
u
rs
es
. (
U
SA

) 

C
o
m
m
it
m
en

t 
to
 c
h
an
ge
: a
ff
ec
ti
ve
 c
o
m
m
it
m
en

t 
(s
u
p
p
o
rt
 f
o
r 
th
e 
ch
an
ge
 

b
as
ed

 o
n
 a
 b
el
ie
f 
in
 it
s 
in
h
er
e
n
t 
b
en

ef
it
s)
; c
o
n
ti
n
u
an
ce
 c
o
m
m
it
m
en

t 
(r
ec
o
gn
it
io
n
 o
f 
co
st
s 
as
so
ci
at
ed

 w
it
h
 f
ai
lu
re
 t
o
 s
u
p
p
o
rt
 c
h
an
ge
);
 n
o
rm

at
iv
e
 

co
m
m
it
m
en

t 
(o
b
lig
at
io
n
 t
o
 p
ro
vi
d
e 
su
p
p
o
rt
 c
h
an
ge
).
 

1
8
 it
em

s,
 7
 p
o
in
t 

Li
ke
rt
 s
ca
le
 

O
b
se
rv
at
io
n
al
 –
 

an
al
yt
ic
al
, c
ro
ss
 

se
ct
io
n
al
 

In
st
ru
m
en

t 
h
as
 a
 s
tr
o
n
g 

th
eo

re
ti
ca
l b
as
is
 a
n
d
 is
 a
 

co
m
p
re
h
en

si
ve
 m

ea
su
re
 o
f 

co
m
m
it
m
en

t 
to
 a
 s
p
ec
if
ic
 

ch
an
ge
. 

H
er
sc
o
vi
tc
h
, 2
0
0
2
a 
[1
1
8
‐

1
1
9
] 

O
th
er
 e
xa
m
p
le
s:
 n
o
n
e 
id
en

ti
fi
ed

 in
 p
ri
m
ar
y 
ca
re
 

o
r 
re
la
te
d
 t
o
 Q
I i
n
 h
ea
lt
h
ca
re
.  

B
as
ed

 M
ey
er
 a
n
d
 H
er
sc
o
vi
tc
h
’s
 t
h
re
e 
co
m
p
o
n
en

t 
m
o
d
el
 o
f 
co
m
m
it
m
en

t 
to
 

o
rg
an
is
at
io
n
al
 c
h
an
ge
 [
1
2
0
].
 

 
 

 

B
eh

av
io
u
ra
l s
u
p
p
o
rt
 f
o
r 

ch
an
ge
 

O
u
tc
o
m
e:
 U
se
d
 a
s 
a 
d
ep

en
d
en

t 
va
ri
ab
le
 t
o
 

ex
am

in
e 
th
e 
as
so
ci
at
io
n
 b
et
w
ee
n
 in
d
iv
id
u
al
 

co
m
m
it
m
en

t 
to
 o
rg
an
is
at
io
n
al
 c
h
an
ge
 a
n
d
 

b
eh

av
io
u
ra
l s
u
p
p
o
rt
 f
o
r 
ch
an
ge
 a
m
o
n
g 

re
gi
st
er
ed

 n
u
rs
es
. (
U
SA

) 

B
eh

av
io
u
ra
l r
es
p
o
n
se
 in

 s
u
p
p
o
rt
 o
f 
a 
ch
an
ge
 in
it
ia
ti
ve
: c
o
m
p
lia
n
ce
 (
3
 it
em

s)
; 

co
o
p
er
at
io
n
 (
8
 it
em

s)
; c
h
am

p
io
n
in
g 
(6
 it
em

s)
. A

 s
ec
o
n
d
 m

ea
su
re
, u
si
n
g 
a 

b
eh

av
io
u
ra
l c
o
n
ti
n
u
u
m
 w
it
h
 f
iv
e 
an
ch
o
r 
p
o
in
ts
: a
ct
iv
e 
re
si
st
an
ce
; p
as
si
ve
 

re
si
st
an
ce
; c
o
m
p
lia
n
ce
; c
o
o
p
er
at
io
n
; c
h
am

p
io
n
in
g.
 A
 w
ri
tt
en

 d
es
cr
ip
ti
o
n
 o
f 

ea
ch
 a
n
ch
o
r 
p
o
in
t 
w
as
 p
ro
vi
d
ed

. 

1
7
 it
em

s,
 7
 p
o
in
t 

Li
ke
rt
 s
ca
le
 

  Si
n
gl
e 
it
em

 
b
eh

av
io
u
ra
l 

co
n
ti
n
u
u
m
, 1
0
1
 

p
o
in
ts
 w
it
h
 5
 

an
ch
o
rs
 

O
b
se
rv
at
io
n
al
 –
 

an
al
yt
ic
al
, c
ro
ss
 

se
ct
io
n
al
 

Sc
al
es
 h
av
e 
p
o
te
n
ti
al
 a
p
p
lic
at
io
n
 

as
 a
n
 in
te
rm

ed
ia
te
 o
u
tc
o
m
e 

m
ea
su
re
.  

H
er
sc
o
vi
tc
h
, 2
0
0
2
b
 [
1
1
8
‐

1
1
9
] 

O
th
er
 e
xa
m
p
le
s:
 n
o
n
e 
id
en

ti
fi
ed

 in
 p
ri
m
ar
y 
ca
re
 

o
r 
re
la
te
d
 t
o
 Q
I i
n
 h
ea
lt
h
ca
re
. 

B
as
ed

 M
ey
er
 a
n
d
 H
er
sc
o
vi
tc
h
’s
 t
h
re
e 
co
m
p
o
n
en

t 
m
o
d
el
 o
f 
co
m
m
it
m
en

t 
to
 

o
rg
an
is
at
io
n
al
 c
h
an
ge
 [
1
2
0
].
 

 
 

 

Jo
b
 b
eh

av
io
u
r 
re
la
te
d
 t
o
 

C
Q
I (
JB
C
Q
I)
 

O
u
tc
o
m
e:
 M

ea
su
re
m
en

t 
o
f 
jo
b
 b
eh

av
io
u
r 

re
la
te
d
 t
o
 Q
I a
s 
a 
b
eh

av
io
u
ra
l o
u
tc
o
m
e 
o
f 

p
ar
ti
ci
p
at
io
n
 in

 C
Q
I t
ea
m
s 
in
 h
o
sp
it
al
s.
 (
C
an
ad
a)
 

Jo
b
 b
eh

av
io
u
r 
re
la
t e
d
 t
o
 C
Q
I:
 p
ro
b
le
m
 s
o
lv
in
g;
 c
u
st
o
m
er
 a
w
ar
en

es
s;
 u
se
 o
f 

C
Q
I k
n
o
w
le
d
ge
; o

rg
an
is
at
io
n
al
 in
te
re
st
. 

2
4
 it
em

s,
 5
 p
o
in
t 

Li
ke
rt
 s
ca
le
  

In
st
ru
m
en

t 
d
ev
el
o
p
m
en

t 
 

Ir
vi
n
e,
 1
9
9
5
 [
1
2
1
‐1
2
2
] 

O
th
er
 e
xa
m
p
le
s:
 n
o
n
e 
id
en

ti
fi
ed

 
B
as
ed

 o
n
 n
ew

 c
o
n
st
ru
ct
 d
ef
in
ed

 in
 t
h
is
 p
ap
er
 a
n
d
 d
at
a 
d
er
iv
ed

 in
d
u
ct
iv
el
y 

fr
o
m
 in
te
rv
ie
w
s.
 

 
O
b
se
rv
at
io
n
al
 –
 

an
al
yt
ic
al
, 

lo
n
gi
tu
d
in
al
 

 

Em
p
o
w
er
m
en

t 
O
u
tc
o
m
e/
p
re
d
ic
ti
ve
: M

ea
su
re
m
en

t 
o
f 

em
p
o
w
er
m
en

t 
as
 a
n
 o
u
tc
o
m
e 
o
f 
p
ar
ti
ci
p
at
io
n
 in

 
C
Q
I t
ea
m
s 
an
d
 a
s 
a 
m
ed

ia
to
r 
o
f 
jo
b
 b
eh
av
io
u
r 

re
la
te
d
 t
o
 Q
I a
m
o
n
g 
h
o
sp
it
al
 s
ta
ff
 w
it
h
 

ex
p
er
ie
n
ce
 o
n
 C
Q
I t
ea
m
s.
 (
C
an
ad
a)
 

Em
p
o
w
er
m
en

t 
(s
el
f 
ef
fi
ca
cy
 p
er
ce
p
ti
o
n
s)
: o

u
tc
o
m
e 
em

p
o
w
er
m
en

t 
(c
o
n
fi
d
en

ce
 in
 a
b
ili
ty
 t
o
 in
fl
u
en

ce
 o
u
tc
o
m
es
);
 v
er
b
al
 e
m
p
o
w
er
m
en

t 
(c
o
n
fi
d
en

ce
 in
 v
er
b
al
 d
is
co
u
rs
e)
; b

eh
av
io
u
ra
l e
m
p
o
w
er
m
en

t 
(c
o
n
fi
d
en

ce
 in

 
sp
ec
if
ic
 t
as
ks
) 

2
1
 it
em

s,
 1
1
 

p
o
in
t 
re
sp
o
n
se
 

sc
al
e 
 

In
st
ru
m
en

t 
d
ev
el
o
p
m
en

t 
D
ev
el
o
p
ed

 e
xp
lic
it
ly
 f
o
r 
u
se
 in

 
st
u
d
ie
s 
o
f 
C
Q
I ‐
 a
 c
o
m
p
re
h
en

si
ve
 

m
ea
su
re
 o
f 
em

p
o
w
er
m
en

t 
fo
r 

Q
I b
eh

av
io
u
rs
.  

Ir
vi
n
e,
 1
9
9
9
 [
1
2
2
‐1
2
3
] 

O
th
er
 e
xa
m
p
le
s:
 u
se
d
 t
o
 e
xa
m
in
e 
th
e 

as
so
ci
at
io
n
 b
et
w
ee
n
 o
rg
an
is
at
io
n
al
 c
h
an
ge
 

fa
ct
o
rs
 a
n
d
 e
m
p
o
w
er
m
en

t 
am

o
n
g 
n
u
rs
es
 in

 
h
o
sp
it
al
s 
[1
2
4
] 
[1
2
5
] 
(F
in
la
n
d
) 

B
as
ed

 o
n
 C
o
n
ge
r 
an
d
 K
an
u
n
go
’s
 c
o
n
ce
p
tu
al
iz
at
io
n
 o
f 
em

p
o
w
er
m
en

t 
[1
2
6
].
 

 
O
b
se
rv
at
io
n
al
 –
 

an
al
yt
ic
al
, 

lo
n
gi
tu
d
in
al
 

 

N
o
n
‐h
ea
lt
h
 c
ar
e 

 
 

 
 

 

O
rg
an
iz
at
io
n
al
 C
h
an
ge
 

R
ec
ip
ie
n
ts
' B
el
ie
fs
 S
ca
le
 

(O
C
R
B
S)
 

P
re
d
ic
ti
ve
/d
ia
gn
o
st
ic
: M

ea
su
re
m
en

t 
o
f 
ch
an
ge
 

re
ci
p
ie
n
ts
’ b
el
ie
fs
 a
s 
a 
p
re
d
ic
to
r 
o
f 
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Additional file 6 accompanying Chapter 5 - Tables summarising the development and 

measurement properties of instruments included in stage 4 of the review (Tables S11-S13) 
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b
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d
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at
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ra
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b
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p
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b
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ra
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re
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at
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b
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d
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at
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d
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p
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at
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d
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at
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d
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R
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b
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b
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b
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b
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b
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d
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ra
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d
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  C
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at
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ro
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d
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d
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ra
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ra
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p
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d
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b
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ra
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at
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n
d
er
 ‘C
Q
I u
se
’ d
o
m
ai
n
 –
 T
ab
le
 8
 

 
 

 

O
rg
an
iz
at
io
n
al
 a
ss
es
sm

en
t 

in
 IC

U
 m

ea
su
re
 

  Sh
o
rt
el
l, 
1
9
9
1
 [
4
6
‐4
7
] 

C
o
n
st
ru
ct
s 
an
d
 d
im

en
si
o
n
s 
b
as
ed

 o
n
 li
te
ra
tu
re
 r
ev
ie
w
 o
f 

p
ra
ct
ic
es
 a
n
d
 p
ro
ce
ss
es
 k
ey
 t
o
 o
rg
an
is
at
io
n
al
 e
ff
ec
ti
ve
n
es
s.
 

It
em

s 
w
er
e 
w
ri
tt
en

 f
o
r 
ea
ch
 id
en

ti
fi
ed

 f
ac
to
r.
 S
o
m
e 
it
em

s 
w
er
e 
d
er
iv
ed

 f
ro
m
 e
xi
st
in
g 
sc
al
es
. I
te
m
s 
fr
o
m
 f
o
u
r 
sc
al
es
 in
 

th
e 
o
ri
gi
n
al
 in
st
ru
m
en

t 
w
er
e 
la
te
r 
ad
ap
te
d
 f
o
r 
p
ri
m
ar
y 
ca
re
 

[4
7
].
 

  C
o
n
te
n
t 
va
lid
it
y:
 In
st
ru
m
e n

t 
p
ilo
t‐
te
st
ed

 w
it
h
 IC

U
 n
u
rs
es
 a
n
d
 

p
h
ys
ic
ia
n
s 
(n
=1
8
7
).
 B
as
ed

 o
n
 f
in
d
in
gs
, a
 s
ec
o
n
d
 p
ro
fe
ss
io
n
‐

sp
ec
if
ic
 v
er
si
o
n
 w
as
 w
ri
tt
en

 a
n
d
 s
o
m
e 
it
em

s 
re
vi
se
d
 f
o
r 

cl
ar
it
y.
 N
o
 in
d
ep

en
d
en

t 
as
se
ss
m
en

ts
 o
f 
co
n
te
n
t 
re
p
o
rt
ed

. 
  In
it
ia
l t
es
ti
n
g 
w
it
h
 IC
U
 s
ta
ff
 (
1
4
1
8
 r
et
u
rn
ed

, R
R
 7
3
%
) 
[4
6
‐4
7
].
 

P
ri
m
ar
y 
ca
re
 v
er
si
o
n
 a
d
m
in
is
te
re
d
 t
o
 a
ll 
cl
in
ic
ia
n
s 
an
d
 s
ta
ff
 in
 

p
ra
ct
ic
es
 p
ar
ti
ci
p
at
in
g 
in
 r
an
d
o
m
is
ed

 t
ri
al
 (
R
R
 3
5
3
/4
2
0
, 8
4
%
 

fr
o
m
 a
ll 
3
6
 p
ra
ct
ic
es
) 
[4
7
].
 

H
yp
o
th
es
is
 t
es
ti
n
g:
 A
ss
o
ci
at
io
n
 b
et
w
ee
n
 s
ca
le
 

sc
o
re
s 
an
d
 o
u
tc
o
m
es
: i
) 
p
er
ce
iv
ed

 t
ec
h
n
ic
al
 

q
u
al
it
y 
o
f 
ca
re
, i
i)
 u
n
it
 a
b
ili
ty
 t
o
 m

ee
t 
fa
m
ily
 

m
em

b
er
 n
ee
d
s,
 a
n
d
 ii
i)
 n
u
rs
in
g 
tu
rn
o
ve
r.
 

A
ss
o
ci
at
io
n
 b
et
w
ee
n
 s
ca
le
 s
co
re
s.
 M

o
st
 

h
yp
o
th
es
es
 s
u
p
p
o
rt
e
d
. M

u
lt
ip
le
 h
yp
o
th
es
es
 

su
b
se
q
u
en

tl
y 
te
st
ed

 in
 p
r i
m
ar
y 
ca
re
 s
am

p
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b
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ra
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.6
4
 t
o
 0
.8
8
. P
ri
m
ar
y 
ca
re
 

ve
rs
io
n
, 0
.7
0
 t
o
 0
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m
en
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d
ge
d
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o
 b
e 
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ce
p
ta
b
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o
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o
n
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en
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  B
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ed
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n
 v
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sm

en
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o
f 

m
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n
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ra
ct
ic
e 
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o
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h
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at
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e 

in
st
ru
m
en

t 
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if
fe
re
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ti
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 b
et
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ee
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p
ra
ct
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Le
ar
n
in
g 
o
rg
an
iz
at
io
n
 

ch
ar
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te
ri
st
ic
s 

q
u
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ti
o
n
n
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re
 

  Sy
lv
es
te
r,
 2
0
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3
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5
2
] 

D
im

en
si
o
n
s 
an
d
 it
em

s 
w
er
e 
d
er
iv
ed

 f
ro
m
 a
 r
ev
ie
w
 o
f 

m
an
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em

en
t 
lit
er
at
u
re
. M

et
h
o
d
s 
o
f 
it
em

 g
en

er
at
io
n
 n
o
t 

re
p
o
rt
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.  
  C
o
n
te
n
t 
va
lid
it
y:
 n
o
 in
d
ep

en
d
en

t 
as
se
ss
m
en

ts
 r
ep

o
rt
ed

. 
  R
el
ia
b
ili
ty
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en
t 
b
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ed

 o
n
 a
d
m
in
is
tr
at
io
n
 t
o
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en

er
al
 

p
ra
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e 
st
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 5
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ra
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R
R
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3
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2
%
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 S
u
b
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en
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m
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is
tr
at
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o
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en

er
al
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ra
ct
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. (
R
R
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4
8
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0
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5
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%
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f 
st
af
f 
fr
o
m
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5
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6
 

p
ra
ct
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H
yp
o
th
es
is
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g:
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e 
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rt
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.  
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ru
ct
u
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  D
es
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ti
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p
o
rt
ed
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m
in
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tr
at
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n
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n
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te
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ap
p
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b
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b
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at
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er
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b
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te
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em

en
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b
et
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te
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d
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at
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ru
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e 
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m
e 
re
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o
n
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en
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1
0
‐1
2
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A
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ep
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b
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3
/1
5
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ra
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R
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at
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d
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b
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it
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r 

Q
I c
o
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ra
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Q
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p
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en
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n
 

  D
u
ck
er
s,
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0
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8
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1
9
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b
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n
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d
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at
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at
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, 
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p
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 M

et
h
o
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em
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at
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rt
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  C
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n
te
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t 
va
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it
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e 
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n
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n
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ex
p
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d
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ap
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m
p
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ra
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p
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l t
es
ti
n
g 
w
it
h
 Q
I t
ea
m
 le
ad
er
s 
fr
o
m
 h
o
sp
it
al
s 

p
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at
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at
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b
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ro
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b
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p
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y p
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 b
u
t 
n
o
t 

w
it
h
 p
er
fo
rm

an
ce
 in
d
ic
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.  

  St
ru
ct
u
re
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h
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e 
th
eo
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te
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im

en
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er
e 
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p
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o
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d
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n
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m
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at
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In
te
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al
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o
n
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n
b
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h
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lp
h
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l 
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.  

  St
ab
ili
ty
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ve
r 
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Fe
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ili
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n
st
ru
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w
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t 

te
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ed
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ve
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ea
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er
s 
an
d
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d
ge
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ra
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m
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6
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o
m
p
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o
n
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p
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at
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  A
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b
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h
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n
u
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b
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at
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st
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b
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ep

ta
b
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b
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at
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O
C
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  G
u
st
af
so
n
, 2
0
0
3
 [
2
0
, 5
4
] 

Fa
ct
o
rs
 t
h
o
u
gh
t 
to
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at
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p
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ra
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p
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at
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n
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o
m
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o
si
ti
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o
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n
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u
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o
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p
ro
b
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h
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o
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ev
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. 
  C
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at
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o
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. 
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it
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n
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o
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Q
I p
ro
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R
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u
b
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p
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ra
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ro
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ra
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n
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d
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it
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m
o
d
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d
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 b
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p
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d
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n
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u
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u
tc
o
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p
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ro
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u
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n
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b
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o
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O
C
M
.  

N
o
 o
th
er
 a
ss
es
sm

en
ts
 r
ep

o
rt
ed

.  
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at
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ru
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b
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ro
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at
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p
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o
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. I
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m
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P
A
R
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n
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d
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ep
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p
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d
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at
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p
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p
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R
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p
o
rt
ed

 8
0
/1
1
3
 

re
sp
o
n
d
en

ts
 p
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m
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at
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b
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at
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o
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b
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at
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ra
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d
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p
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b
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h
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b
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b
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b
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at
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at
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h
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h
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p
 c
u
lt
u
re
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ca
le
; 

[6
5
])
. F
o
r 
th
e 
Li
ke
rt
 s
ca
le
s,
 C
ro
n
b
ac
h
’s
 a
lp
h
a 

ra
n
ge
d
 f
ro
m
 0
.6
9
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h
ie
ra
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h
ic
al
 c
u
lt
u
re
 s
ca
le
) 
to
 

0
.8
5
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en

tr
ep

re
n
eu

ri
al
 c
u
lt
u
re
 s
ca
le
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[6
4
].
  

  St
ab
ili
ty
: n

o
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se
ss
ed
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ilo
t 
te
st
in
g 
o
f 
th
e 
in
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ru
m
en

t 
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d
 

in
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h
e 
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et
er
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lt
h
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ai
rs
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ll 

em
p
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ye
e 
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ey
 p
ro
m
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te
d
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f 
a 

Li
ke
rt
 r
at
h
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h
an

 a
n
 ip
sa
ti
ve
 s
ca
le
, 

an
d
 r
e
w
o
rd
in
g 
o
f 
tw

o
 it
em

s 
[6
4
].
   

  G
ro
u
p
 c
u
l t
u
re
 w
as
 c
o
n
si
st
en

tl
y 

id
en

ti
fi
ed

 a
s 
th
e 
d
o
m
in
an
t 
cu
lt
u
re
 

ty
p
e 
in
 p
ri
m
ar
y 
ca
re
 p
ra
ct
ic
es
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4
8
, 

6
5
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8
].
  

  A
d
d
it
io
n
al
 a
n
al
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 o
f 
d
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a 
b
y 
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b
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o
u
p
 h
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e 
b
ee
n
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n
d
er
ta
ke
n
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y 
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el
fr
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, b
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ed
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n
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n
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C
u
lt
u
re
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d
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y 

th
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C
o
m
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et
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va
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an
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ye
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d
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n
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ve
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n
d
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th
er
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u
b
gr
o
u
p
s 
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cl
u
d
in
g 
b
y 
ge
n
d
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e 
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ic
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n
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n
d
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 n
o
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b
e 
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rg
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at
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n
al
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o
n
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.”
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9
] 

N
o
n
 h
ea
lt
h
 c
ar
e 

 
 

 
 

O
rg
an
iz
at
io
n
al
 C
h
an
ge
 

R
ec
ip
ie
n
ts
' B
el
ie
fs
 S
ca
le
 

(O
C
R
B
S)
 

 

Se
e 
A
rm

en
ak
is
, 2
0
0
7
 u
n
d
er
 ‘i
n
d
iv
id
u
al
 f
ac
to
rs
’ d
o
m
ai
n
 –
 

Ta
b
le
 1
0
 

 
 

 

R
ea
d
in
es
s 
fo
r 

o
rg
an
is
at
io
n
al
 c
h
an
ge
 

 

Se
e 
H
o
lt
, 2
0
0
7
 u
n
d
er
 ‘i
n
d
iv
id
u
al
 f
ac
to
rs
’ d
o
m
ai
n
 –
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ab
le
 1
0
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S
u

m
m
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y 

o
f 
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ru
m

en
t 
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el
o

p
m

en
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d
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f 
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en

t 
p

ro
p

er
ti

es
 –

 in
d
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id

u
al
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l f
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to
rs
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st
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m
e
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ef
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en
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ai
n
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ep

o
rt
s)
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e
ve
lo
p
m
e
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te
m
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en

er
at
io
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o
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va
lid
it
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o
n
st
ru
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al
id
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e
lia
b
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ty
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th
e
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se
ss
m
e
n
ts
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g 
fe
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ib
ili
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cc
ep

ta
b
ili
ty
, 

in
te
rp
re
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b
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ty
) 

P
ri
m
ar
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ca
re
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et
ti
n
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Sa
ti
sf
ac
ti
o
n
, p
er
ce
iv
ed

 
sk
ill
s 
an
d
 im

p
ac
t 
o
f 
C
Q
I 

p
ar
ti
ci
p
at
io
n
 

  C
al
o
m
en

i, 
1
9
9
9
 [
7
0
] 

It
em

s 
w
er
e 
b
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ed

 o
n
 li
te
ra
tu
re
 r
ev
ie
w
 a
n
d
 le
ar
n
in
g 

o
b
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ct
iv
es
 f
o
r 
tr
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n
in
g 
d
el
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er
ed
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o
 in
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en

ti
o
n
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ro
u
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. 
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et
h
o
d
s 
o
f 
it
em
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en

er
at
io
n
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o
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p
o
rt
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.  
  C
o
n
te
n
t 
va
lid
it
y:
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h
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au
th
o
rs
 s
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p
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‐t
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te
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ev
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o
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et
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st
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m
en
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si
b
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Q
I t
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te
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ti
o
n
 g
ro
u
p
 o
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ra
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o
m
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H
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. 
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ru
ct
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o
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b
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b
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at
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b
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] 
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em
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at
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n
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V
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.  

  C
o
n
te
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t 
va
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it
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ep
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ru
m
en
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w
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at
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p
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ra
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p
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an
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an
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at
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en
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p
ro
vi
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at
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su
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an
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) 

H
yp
o
th
es
is
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ti
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ss
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et
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al
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d
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d
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at
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es
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o
rt
ed
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ct
u
re
: n

o
 a
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ep
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rt
ed
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te
rn
al
 c
o
n
si
st
en

cy
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ro
n
b
ac
h
’s
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h
a 
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th
e 

tw
o
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u
lt
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em
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le
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w
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ab
ili
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o
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N
o
 o
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er
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en
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 r
ep

o
rt
ed

. 

P
ro
vi
d
er
 a
tt
it
u
d
e 
su
rv
ey
 

(P
A
S)
 ‐
 C
Q
I s
ca
le
 

  So
lb
er
g,
 1
9
9
8
b
 [
4
] 

It
em

s 
w
er
e 
d
er
iv
ed

 f
ro
m
 a
 lo
n
ge
r 
ve
rs
io
n
 o
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th
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P
A
S 
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n
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o
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e
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s 
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o
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s.
  

  C
o
n
te
n
t 
va
lid
it
y:
 n
o
 in
d
ep

en
d
en

t 
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se
ss
m
en

ts
 r
ep

o
rt
ed

. 
U
n
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ea
r 
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ro
vi
d
ed

 in
 e
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lie
r 
re
p
o
rt
.  

  A
d
m
in
is
te
re
d
 t
o
 a
ll 
p
er
so
n
n
el
 in

 p
ri
m
ar
y 
ca
re
 p
ra
ct
ic
es
 

p
ar
ti
ci
p
at
in
g 
in
 a
 R
T 
o
f 
C
Q
I (
R
R
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4
7
/9
8
8
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5
.5
%
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H
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o
th
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is
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ti
n
g:
 A
ss
o
ci
at
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n
 b
et
w
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n
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ca
le
 

sc
o
re
 a
n
d
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re
se
n
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 o
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p
ro
ce
ss
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p
ro
ve
m
en

t 
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. H
yp
o
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es
is
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o
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p
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o
rt
ed

.  
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ct
u
re
: n

o
 a
ss
es
sm

en
ts
 r
ep

o
rt
ed

 

In
te
rn
al
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o
n
si
st
en

cy
: C

ro
n
b
ac
h
’s
 a
lp
h
a 
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r 
th
e 

fi
n
al
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0
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le
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.8
0
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N
o
 o
th
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o
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st
ru
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n
t 
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am

e,
 in
d
ex
, r
ef
er
en

ce
s 

fo
r 
m
ai
n
 r
ep

o
rt
s)
 

D
e
ve
lo
p
m
e
n
t 

(i
te
m
 g
en

er
at
io
n
 &
 c
o
n
te
n
t 
va
lid
it
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C
o
n
st
ru
ct
 v
al
id
it
y 

R
e
lia
b
ili
ty
 

O
th
e
r 
as
se
ss
m
e
n
ts
 

(e
g 
fe
as
ib
ili
ty
, a
cc
ep

ta
b
ili
ty
, 

in
te
rp
re
ta
b
ili
ty
) 

O
th
er
 h
ea
lt
h
ca
re
 s
et
ti
n
gs
 

 
 

 
 

In
d
iv
id
u
al
 r
ea
d
in
es
s 
fo
r 

o
rg
an
iz
at
io
n
al
 c
h
an
ge
 

  C
u
n
n
in
gh
am

, 2
0
0
2
 [
7
2
] 

It
em

s 
w
er
e 
b
as
ed

 o
n
 q
u
es
ti
o
n
n
ai
re
s 
u
se
d
 t
o
 o
p
er
at
io
n
al
is
e 

th
e 
st
ag
es
 o
f 
ch
an
ge
 m

o
d
el
 [
7
3
].
 

  C
o
n
te
n
t 
va
lid
it
y:
 n
o
 in
d
ep

en
d
en

t 
as
se
ss
m
en

ts
 r
ep

o
rt
ed

. 
  A
d
m
in
is
te
re
d
 t
o
 a
 r
an
d
o
m
 s
am

p
le
 o
f 
h
o
sp
it
al
 s
ta
ff
 in
vo
lv
ed

 
in
 a
 r
ee
n
gi
n
ee
ri
n
g 
p
ro
gr
am

 (
R
R
 6
5
4
/8
8
0
, 7
4
%
).
 A
d
m
in
is
te
re
d
 

in
 a
 s
ep

ar
at
e 
st
u
d
y 
to
 g
en

er
al
 p
ra
ct
ic
e 
st
af
f 
p
ar
ti
ci
p
at
in
g 
in
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ra
n
d
o
m
is
ed

 t
ri
al
 o
f 
a 
Q
I i
n
te
rv
en

ti
o
n
 (
R
R
 5
0
2
/9
6
5
,  6
2
%
 f
ro
m
 

5
8
 p
ra
ct
ic
es
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4
].
  

H
yp
o
th
es
is
 t
es
ti
n
g:
 A
ss
o
ci
at
io
n
 b
et
w
ee
n
 

re
ad
in
es
s 
(s
ca
le
 s
co
re
) 
an
d
 p
re
d
ic
to
rs
 (
e.
g.
 

o
rg
an
is
at
io
n
al
 c
o
m
m
it
m
en

t 
to
 Q
I)
 a
n
d
 o
u
tc
o
m
es
 

(e
.g
. p
ar
ti
ci
p
at
io
n
 in
 r
ee
n
gi
n
ee
ri
n
g,
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u
al
it
y)
 o
f 

re
ad
in
es
s.
 A
ss
o
ci
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io
n
 b
et
w
ee
n
 r
ea
d
in
es
s 
an
d
 

p
ra
ct
ic
e 
ch
ar
ac
te
ri
st
ic
s 
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].
 M

ix
ed

 s
u
p
p
o
rt
 f
o
r 

h
yp
o
th
es
es
 in

 b
o
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 s
tu
d
ie
s.
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ru
ct
u
re
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o
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se
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ed
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7
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 A
 s
in
gl
e 
fa
ct
o
r 

w
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 id
en

ti
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p
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n
ci
p
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o
m
p
o
n
en
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n
al
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it
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s 
ex
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u
d
ed

 b
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ed
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n
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to
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lo
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in
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].
   

In
te
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al
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o
n
si
st
en

cy
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ro
n
b
ac
h
’s
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lp
h
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th
e 
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n
gl
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o
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se
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N
o
 o
th
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en
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 r
ep

o
rt
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C
o
m
m
it
m
en
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an
ge
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  H
er
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o
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h
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]

It
em
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w
er
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w
ri
tt
en
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o
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p
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at
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n
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en
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  C
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d
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in
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d
o
m
 s
am

p
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%
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%
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p
re
d
ic
ti
ve
 o
f 
b
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p
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p
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(p
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b
se
q
u
en

t 
sa
m
p
le
 

(c
o
n
fi
rm

at
o
ry
 f
ac
to
r 
an
al
ys
is
).
 M

o
st
 it
em

s 
lo
ad
ed

 
as
 p
re
d
ic
te
d
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at
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b
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Glossary 
 
Category  A term used informally in the review to describe any grouping of constructs within 

a domain. 

Construct  Concept(s) or characteristic(s) that cannot be directly observed. Construct refers to 

both the concept that an instrument is designed to measure, and concepts in a 

theory. [1‐2] 

Dimension  A unique aspect of a construct. Constructs may have a single dimension or may be 

multidimensional. The dimensions of a construct should be predicted by theory 

and confirmed empirically. [3] 

Domain  A broad grouping of constructs, which together form the components of a theory 

or a defined area of interest. [4] 

Instrument  The combination of items used to measure one or more constructs. The instrument 

may or may not consist of stand‐alone scales each measuring unique constructs (or 

subscales measuring dimensions of a construct). [1] 

Item  A single question or statement used to measure a construct. Includes the item 

stem and response options. [2] 

Scale  The set of items that measure a single underlying characteristic. These 

characteristics are either unique constructs or unique dimensions of a construct. 

[5] 
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Search strategy – additional information 

The final set of terms (Box 1 and 2) was decided following scoping searches to test search terms for 
retrieval of known reports of instruments. The scoping searches identified one comprehensive review of 
measures of team performance [1]. We screened the reference list of this review and others identified 
from the database searches and other sources. This included systematic reviews of (i) measurement 
instruments, and (ii) studies of team effectiveness (e.g. reviews of observational studies measuring 
factors thought to influence team effectiveness). We used a simple search in the HaPI database, 
mapping the term ‘team’ to search titles, acronyms, descriptors, measure descriptors, sample 
descriptors, abstract and source. 
 
Snowballing techniques were used to trace the development and use of instruments and to identify 
related conceptual papers. We identified the main publication(s) reporting initial development of 
instruments, screened the reference lists of these studies and conducted citation searches in ISI Web of 
Science citation databases or Scopus for more recent publications [2]. Snowballing searches were 
limited to the subset of instruments included in Stage 3 of the review. 

Box 1: controlled vocabulary and free-text terms used to search PsycINFO 

1. (team or teams or teamwork).ti. 
2. exp teams/ 
3. 1 or 2 
4. sport?.mp. 
5. exp Sports/ 
6. 4 or 5 
7. 6 not 3 
8. 3 not 7 
9. (performance or performing).ti,ab. 
10. (work or working).ti,ab. 
11. (effective or effectiveness).ti,ab. 
12. (function or functioning).ti,ab. 
13. climate.ti,ab. 
14. (innovation or innovative).ti,ab. 
15. or/9‐14 
16. 8 and 15 [teamwork terms] 
17. questionnaire?.mp. 
18. (instrument or instruments or instrumentation).ti,ab. 
19. (survey or model).ti,ab. 
20. (measure or measures or measuring or measurement).ti. 
21. (scale or scales).ti. 
22. (assessment or assess or assessing).ti. 
23. or/17‐22 [measurement terms] 
24. 16 and 23 
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Box 2: controlled vocabulary and free-text terms used to search MEDLINE 

1. (team or teams or teamwork).ti. 
2. sport?.mp. 
3. exp Sports/ 
4. 2 or 3 
5. 1 not 4 
6. (performance or performing).ti,ab. 
7. (work or working).ti,ab. 
8. (effective or effectiveness).ti,ab. 
9. (function or functioning).ti,ab. 
10. climate.ti,ab. 
11. (innovation or innovative).ti,ab 
12. or/6‐11 
13. 5 and 12 [teamwork terms] 
14. questionnaire?.mp. 
15. (instrument or instruments or instrumentation).ti,ab. 
16. (survey or model).ti,ab. 
17. (measure or measures or measuring or measurement).ti. 
18. or/14‐17 [measurement terms] 
19. 13 and 18 
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Definition of measurement properties 

Property  Definition and description of assessments1 

Validity  “The degree to which accumulated evidence and theory support specific 
interpretation of test scores entailed by proposed uses of a test.” ([1] p184).2 

Content validity  The extent to which the content of the instrument clearly and comprehensively 
reflects the construct it is intended to measure.  

Assessment: typically expert or independent assessment of the instrument against a 
detailed definition of the construct to determine (i) appropriateness of content for 
intended purpose, (ii) extent to which individual items are relevant to the content 
domain, and (iii) extent to which the entire set of items comprehensively represents 
all dimensions of the construct [1‐3].  

Construct validity 
– hypothesis 
testing 

The extent to which the instrument measures the construct intended based on 
accumulated evidence from testing hypotheses about (i) the association between 
scores on the instrument and theoretically related variables, and (ii) the difference in 
scores between groups expected to differ on the construct.  

Hypothesis testing should assess whether scores on the instrument (i) 'converge' 
with related variables ‐including other measures of the same construct, (ii) 
‘discriminate’ between groups expected to differ on the construct, (iii) predict 
relevant outcomes, and (iv) concur with scores on a criterion – or gold standard – 
measure of the construct (e.g. a long form of instrument). Hypotheses should be pre‐
specified and include the expected direction (positive or negative) and magnitude 
(absolute or relative) of correlation or difference between groups [1, 3].  

Construct validity ‐ 
structure 

The extent to which items on the proposed scale (or subscales) relate to each other 
in a way that is consistent with the theoretically predicted dimensions of the 
construct [1].  

Assessment: confirmatory factor analysis (CFA) to test a priori hypotheses about the 
relationship between items. In the absence of an a priori hypothesis about the 
dimensions of a construct, exploratory factor analysis of the instrument’s structure 
may be used to (i) identify dimensions, (ii) assess the unidimensionality of scales or 
subscales to confirm that items can be summed before assessing internal 
consistency, and (iii) assess whether there are redundant items or items that relate 
poorly to the construct (i.e. during instrument development). Approaches based on 
item response theory may also be used.  

Reliability3  The extent to which an instrument yields scores attributable to the ‘true’ score and 
not measurement error. When the ‘true’ score is unchanged, reliable instruments 
should produce reproducible scores in a range of conditions. 

Assessments: (i) tests of whether the instrument yields consistent scores on items 
from the same scale (internal consistency – “the interrelatedness among the items” 
[4], p742), (ii) stable scores over time (test‐retest reliability), and (iii) consistent 
scores with different raters (inter‐rater reliability). 
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Property  Definition and description of assessments1 

Other assessments   

Acceptability  Assessments of whether the instrument is acceptable to respondents. 

Assessments: direct assessment of respondent views on burden and complexity of 
the questionnaire, or indirect assessment involving (i) time to complete (instructions 
and response time), (ii) response rate, and (iii) missing responses to items and 
whether there is potential for response bias. 

Feasibility  Assessments of the feasibility of administering and scoring the instrument. 

Assessments: time to administer, time to score or process data. 

Level of analysis  The extent to which the content of the instrument, and the analysis and 
interpretation of resulting data, is consistent with the level at which the construct is 
defined.  

Assessments: Clear statement of (i) the level at which the construct is conceptualised 
(e.g. group, organisation), and (ii) how the construct is conceptualised (e.g. as a 
‘shared’ property which is meaningful only if there is within group consensus; as a 
property in which the extent of variation within groups is of interest). Instrument 
content, data analysis and interpretation is consistent with the conceptualisation of 
the construct.  

Responsiveness  The extent to which an instrument detects changes over time, where changes are 
actually present. Responsiveness is a form of validity relating to change scores [3, 5]. 

Assessment: analogous to those used to assess construct validity [3, 5], focussing on 
change scores rather than cross sectional scores.  

Interpretability  The extent to the instrument captures the full range of responses relevant to 
assessing the construct and can detect important changes or differences between 
groups. 

Assessment: reporting of distribution of scores and potential for ceiling and floor 
effects; formal assessment of the smallest difference in scores considered important 
or meaningful (i.e. minimal important change or difference).[3, 5] 

Generalisability  Reporting of information to enable assessment of the extent to which the findings 
about the instrument’s measurement properties can be generalised.  

Assessment: sample frame and selection described; response rate and analytical 
sample reported. 

1. Multiple sources were used to identify, define and describe each property [1‐2, 4‐10]. Where the definition or description 
closely matches a particular source, the reference is provided in the text.  

2. In this review, ‘Test’ is considered a synonym for ‘instrument’ or ‘scale’. 
3. The definition and description of categories of reliability is based on classical test theory (CTT). Similar concepts exist for 

generalisability theory (GT) and item response theory (IRT), however different techniques are used to assess measurement 
error [1]. Definition and description was limited to CTT approaches because they dominated the literature reviewed in this 
paper. 

426



 

 

 References 

1.  Joint Committee on Standards for Educational and Psychological Testing (U.S.), American Educational 
Research Association., American Psychological Association., Education. NCoMi: Standards for educational 
and psychological testing. Washington, DC: American Educational Research Association; 1999. 

2.  Di Iorio CK: Measurement in health behavior: methods for research and education. 1st edn. San Francisco: 
Jossey‐Bass; 2005. 

3.  Mokkink L, Terwee C, Knol D, Stratford P, Alonso J, Patrick D, Bouter L, De Vet H: The COSMIN checklist for 
evaluating the methodological quality of studies on measurement properties: A clarification of its 
content. BMC Medical Research Methodology 2010, 10:22. 

4.  Mokkink LB, Terwee CB, Patrick DL, Alonso J, Stratford PW, Knol DL, Bouter LM, de Vet HCW: The COSMIN 
study reached international consensus on taxonomy, terminology, and definitions of measurement 
properties for health‐related patient‐reported outcomes. Journal of Clinical Epidemiology 2010, 63:737‐
745. 

5.  Streiner DL, Norman GR: Health measurement scales: a practical guide to their development and use. 3rd 
edn. Oxford ; New York: Oxford University Press; 2003. 

6.  Fitzpatrick R, Davey C, Buxton MJ, Jones DR: Evaluating patient‐based outcome measures for use in clinical 
trials. Health technology assessment (Winchester, England) 1998, 2:i‐iv, 1‐74. 

7.  Mannion R, Davies H, Scott T, Jung T, Bower P, Whalley D, McNally R: Measuring and assessing 
organisational culture in the NHS (OC1). National Co‐ordinating Centre for the National Institute for Health 
Research Service Delivery and Organisation Programme (NCCSDO) London 2008. 

8.  Mokkink LB, Terwee CB, Gibbons E, Stratford PW, Alonso J, Patrick DL, Knol DL, Bouter LM, De Vet HC: Inter‐
rater agreement and reliability of the COSMIN (COnsensus‐based Standards for the selection of health 
status Measurement Instruments) Checklist. BMC Med Res Methodol 2010, 10:82. 

9.  O'Leary‐Kelly SW, J. Vokurka R: The empirical assessment of construct validity. Journal of Operations 
Management 1998, 16:387‐405. 

10.  Trochim WM: The Research Methods Knowledge Base [http://www.socialresearchmethods.net/kb/] 
11.  Mokkink LB, Terwee CB, Patrick DL, Alonso J, Stratford PW, Knol DL, Bouter LM, de Vet HC: COSMIN 

checklist manual, version 6.0 (February 2010). Downloaded from: http://cosmin.nl 2010. 
12.  Malhotra MK, Grover V: An assessment of survey research in POM: from constructs to theory. Journal of 

Operations Management 1998, 16:407‐425. 
13.  Klein KJ, Conn AB, Smith DB, Sorra JS: Is everyone in agreement? An exploration of within‐group 

agreement in employee perceptions of the work environment. Journal of Applied Psychology 2001, 
Vol.86:pp. 

14.  Klein KJ, Kozlowski SWJ: From Micro to Meso: Critical Steps in Conceptualizing and Conducting Multilevel 
Research. Organizational Research Methods 2000, 3:211‐236. 

15.  Chan D: Functional relations among constructs in the same content domain at different levels of analysis: 
A typology of composition models. Journal of Applied Psychology 1998, 83:234‐246. 

16.  Terwee CB, Bot SDM, de Boer MR, van der Windt D, Knol DL, Dekker J, Bouter LA, de Vet HCW: Quality 
criteria were proposed for measurement properties of health status questionnaires. Journal of Clinical 
Epidemiology 2007, 60:34‐42. 

17.  Hinkin T: A brief tutorial on the development of measures for use in survey questionnaires. Organizational 
Research Methods 1998, 1:104‐121. 

 
 

427



   

428



   

 

 

 

Appendix D4 

Additional file 4 accompanying Chapter 6 - Tables reporting content of instruments 

measuring teamwork context (Table S3), team process (Tables S4a and b), and proximal 

team outcomes (Tables S5a and b), and overview of instrument development and 

assessment of measurement properties (Table S6) 
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Table S4a: Content of instruments measuring team process (healthcare settings) 1,2,3,4,5 
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2
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] 

Sh
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rt
el
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1
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5
] 

Sh
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el
l 2
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4
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6
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A
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r‐
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1
1
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7
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B
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0
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8
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C
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3
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3
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1
0
] 

C
o
st
a 
2
0
1
1
 [
1
1
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a 
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b
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D
o
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n
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b
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D
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Ed
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Ed
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a 
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Le
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i 2
0
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8
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2
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4
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Sc
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0
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9
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9
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5
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W
ilk
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  primary care  other health care 

Regulation of team performance                                                               

Goal specification and planning                                                               

‐ problem/task analysis  X  X  X                X       X           X           X         

‐ goal specification  X    X    X            X                   X           X         

‐ planning and strategy formulation  X        X  X         X           X*     ?     X    X    X         

Monitoring performance and 
adjustment 

            X*                                                

‐ monitoring progress toward goals 
(e.g., data collection, analysis) 

X  X  X    X  X                 X                 X  X    X         

‐ monitoring team processes    X        X                 X   X*     X                      

‐ feedback and reflection on 
performance 

  X  X    X  X   X   X X       X   X*     X             X  X     X

‐ seeking external ideas, feedback & 
support 

X    X        X*               X                 X  X    X         

‐ adaptation    X  X    X  X   X   X X X*     X   X*                 X    X      

‐ backing up behaviors    X          X*     X                                          

Collaborative behaviors and 
interpersonal processes 

                                                             

Communication        X  X  X X*     X     X X X   X*     X     X    X  X    X      

‐ information exchange & 
knowledge sharing 

  X  X  X    X X* X X X X X*               X X   X      X        X X

Constructive controversy    X    X                      X         X     X          X     X

Collaborative problem solving & 
decision making 

X  X  X  X  X  X   X X X X   X   X   X*   X X X   X      X    X   X  

Participation, cooperation & 
workload sharing 

  X  X  X  X  X X* X X X       X   X X* X   X X   X  X  X  X    X   X  

‐ making full use of members 
capabilities & perspectives 

  X    X  X                X     X         X         X    X   X  

‐ effort  X        X                                X             X   X  

Coordination            X               X               X              X    

Conflict    X          X*                         X   X    X              #

Team maintenance                                                               

Conflict management behaviors        X        X         X   X   X*             X  X      X      

Motivation and confidence building                                                        X     X

Affect management                                                               

Learning behaviors     X                  X       #                         X      

Leadership behaviors (intra‐team; 
designated or informal leader) 

                                        X                    

Coaching (for task performance or 
team process) 

                                        X               X    

Empowering        X                                  X                    

Shared & emergent leadership                                  X*     X             X    X    

Leading by example (e.g., modeling, 
high self standards) 

            X*                                                

Other style or type (e.g., authentic, 
person or task centered) 

      X      X*                                   X    X    X    

1
 ‘a’ and ‘b’ are used to label instruments when multiple instruments are reported in a single paper. 

2
 Shading denotes instruments 

excluded from Stage four: review of measurement properties (hence, they do not appear in Table S6 or Additional File 7). 
3
 An ‘X’ may 

represent a single item, multiple items or an entire scale. 
4 
A # indicates that this is a focal construct measured by this instrument. For 

these instruments, constructs marked with an X* are measured in relation to the focal construct (#). For example, Baker 2010 is a measure 
of attitudes (the focal construct). It measures attitudes about aspects of team process, but is not a measure of team process (i.e. it does 

not measure use of specific team process behaviors)  
5 
Few of the instruments had names assigned by their developers; therefore, we used 

the first authors’ name and year of publication from the first of the main reports. 
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Table S4b: Content of instruments measuring team process (non-healthcare) 1,2,3,4 
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  non health care 

Regulation of team performance                                                     

Goal specification and planning                                                     

‐ problem/task analysis                          X           X  X  X      X    

‐ goal specification  X         X           X X         X*  X    X           

‐ planning and strategy formulation  X         X         X*   X             X  X           

Monitoring performance and adjustment                                                     

‐ monitoring progress toward goals (e.g., data 
collection, analysis) 

X X*             X                 X*    X  X           

‐ monitoring team processes    X*             X                 X*    X  X          X

‐ feedback and reflection on performance    X*   X         X       X         X*    X  #  X        X

‐ seeking external ideas, feedback & support  X     X                               X             

‐ adaptation  X               X                     X  X           

‐ backing up behaviors    X           X         X X               X         

Collaborative behaviors and interpersonal processes                                                     

Communication  X                   X*     X X       X  X  X  X    X X  

‐ information exchange & knowledge sharing  X X*   X     #              X         X  X    X  #  X X X

Constructive controversy                    X*       X # X X      X        # X  

Collaborative problem solving & decision making  X X* X             X* X*   X X X   #    X  X  X  X    X X  

Participation, cooperation & workload sharing  X X*   X     X X X   X*   X X     X          X    X X X

‐ making full use of members capabilities & 
perspectives 

X                       X             X             

‐ effort              X X X         X                       X

Coordination                      X*   X X                        

Conflict                            X   #                   X

Team maintenance                                                     

Conflict management behaviors  X                   X*     X X X                 X X

Motivation and confidence building    X*   X       X         X X       X*  X              X

Affect management    X*                     X                          

Learning behaviors           X                           X  #  X      X # X

Leadership behaviors (intra‐team; designated or 
informal leader) 

                                X                   

Coaching (for task performance or team process)    X                     X                         X

Empowering    #                                               X

Shared & emergent leadership                      X*   #                         X

Leading by example (e.g., modeling, high self 
standards) 

  X                                                

Other style or type (e.g., authentic, person or task 
centered) 

  X                                                

                                                     

1
 ‘a’ and ‘b’ are used to label instruments when multiple instruments are reported from a single paper.  
2
 Shading denotes instruments excluded from Stage four ‐ review of measurement properties (hence, they do not appear in Table S6 or 

Additional File 7).  
3
 An ‘X’ may represent a single item, multiple items or an entire scale.  
4 
A # indicates that this is a focal construct measured by this instrument. For these instruments, constructs marked with an X* are 

measured in relation to the focal construct (#). For example, Arnold 2000 is a measure of leadership behaviors (the focal construct). It 
measures leadership behaviors intended to support various team processes. It does not measure the team’s use of these processes.  
5 
Few of the instruments had names assigned by their developers; therefore, we used the first authors’ name and year of publication from 

the first of the main reports. 
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Table S5a: Content of instruments measuring proximal team outcomes (healthcare 
settings) 1,2,3,4,5 
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  primary care  other health care 

EMERGENT STATES (MEDIATORS)                                                                 

Beliefs about team capability                                                                 

Efficacy      X    #                    #       X         X  X               

Potency      X            X X         X                     X             

Knowledge (collective, shared)                                                                 

Mental models (shared 
understanding of team process, 
team task or both) 

                                                               

‐ goal clarity (shared 
understanding of goals) 

  X      X    X           X                     X  X  X  X           

‐ role clarity (shared 
understanding of roles, 
including leadership roles) 

          #            X*   X               X       X  X           

‐ task clarity (shared 
understanding of tasks & 
strategies) 

  X    X      X                           X                      

Transactive memory systems 
(shared understanding of and 
ability to use member 
knowledge & expertise) 

                                        #         X             

Empowerment (perceptions of; 
psychological) 

    X    X                                    X                   

Cohesion                                                                 

‐ interpersonal/social cohesion   X    X      X   X       X                       X  X             

‐ task cohesion (shared 
commitment to goal or task) 

  X      X      X     X   X           X         X  X  X  X    X       

‐ group pride                                                    X             

Trust (trustworthiness, propensity 
to trust) 

  X    X      X     #     X   X           X                     X

Psychological safety (non‐
threatening & safe for risk 
taking) 

  X    X        X             #             X     X              #

Team identification (affiliation 
with a specific team; individual 
commitment to the team) 

                  X X X       #               X    X             

Team climate (intra‐team)    #                X                                            

Focus on innovation and 
improvement 

  X            #                                     X          X

Quality orientation    X    X                            X                            

Learning orientation (learning v. 
performance focus) 

              X                                               #

Valuing differences, respect, 
openness 

  X    X      X X   X     X   X       X         X  X  X    X        X

Team norms (behavioral 
expectations) 

  X            X X X #       X     X X     X     X  X      X      X

                                         

 
                     

PERCEIVED TEAM EFFECTIVENESS                                                                 

Task performance outcomes                                                                 

Perceived task performance                                                                 

‐ team member perception 
(e.g., perceived impact) 

X        X                X       #     X   X     X  X        X    

‐ external perception 
(manager, consumer etc) 

                                                               

Attitudinal outcomes                                                                 

Team viability (willingness to 
continue with team) 
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0
0
7
 [
6
5
] 
 

V
in
o
ku
r‐
K
ap
la
n
 1
9
9
5
 [
4
6
] 

W
ilk
en

s 
2
0
0
6
 [
4
7
] 

Satisfaction with team (task 
performance,  team process) 

                                    X X   X                 X  

Ongoing commitment to team                                        X                        

Behavioral outcomes (team 
functioning) 

                                        X X     X  X  X           

1
 ‘a’ and ‘b’ are used to label instruments when multiple instruments are reported from a single paper. 

2
 Shading denotes instruments 

excluded from Stage four ‐ review of measurement properties (hence, they do not appear in Table S6 or Additional File 7). 
3
 An ‘X’ may 

represent a single item, multiple items or an entire scale. 
4 
A # indicates that this is a focal construct measured by this instrument. For 

these instruments, constructs marked with an X* in this or other tables are measured in relation to the focal construct (#). 
5 
Few of the 

instruments had names assigned by their developers; therefore, we used the first authors’ name and year of publication from the first of 
the main reports. 
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Table S5b: Content of instruments measuring proximal team outcomes (non 
healthcare settings) 1,2,3,4,5 
 

A
lle
n
 1
9
9
8
 [
2
8
] 

A
rn
o
ld
 2
0
0
0
 [
4
8
] 

B
ar
cz
ak
 2
0
1
0
 [
2
9
] 

B
is
h
o
p
 2
0
0
5
 [
6
6
] 

B
ra
v 
2
0
0
9
 [
3
0
] 

B
u
n
d
er
so
n
 2
0
0
3
 [
4
9
] 

B
u
n
d
er
so
n
 2
0
1
0
a 
[3
1
] 

C
ar
le
ss
 2
0
0
0
a 
[6
7
] 

C
o
yl
e‐
Sh
ap
ir
o
 2
0
0
3
 [
5
0
] 

d
e 
Jo
n
g 
2
0
1
0
b
 [
5
1
] 

Ed
m
o
n
d
so
n
 1
9
9
9
c 
[1
4
] 

G
u
zz
o
 1
9
9
3
 [
6
8
] 

H
o
eg
l 2
0
0
1
 [
5
3
] 

Ja
n
ss
en

 1
9
9
9
 [
5
4
] 

Ja
n
ss
en

 2
0
0
8
 [
6
9
] 

Je
h
n
 2
0
0
8
a 
[5
5
] 

Je
h
n
 2
0
0
8
b
 [
5
5
] 

Je
h
n
 2
0
0
8
c 
[5
5
] 

K
ir
km

an
 1
9
9
9
a 
[3
5
] 

K
u
h
n
 2
0
0
0
 [
5
6
] 

M
at
h
ie
u
 2
0
0
6
 [
3
8
] 

Sa
ve
ls
b
er
gh

 2
0
0
9
 [
5
7
] 

Se
er
s 
1
9
8
9
 [
5
9
] 

St
ap
le
s 
2
0
0
8
b
 [
4
0
] 

Tj
o
sv
o
ld
 1
9
8
6
 [
6
0
] 

V
an

 d
en

 B
o
ss
ch
e 
2
0
06
a 
[4
1
] 

W
ag
em

an
 2
0
0
5
 [
4
3
] 

  non health care 

EMERGENT STATES (MEDIATORS)                                                       

Beliefs about team capability                                                       

Efficacy                                  X                    

Potency                  X     #             X              # X

Knowledge (collective, shared)                                                       

Mental models (shared understanding of team 
process, team task or both) 

X                                                     

‐ goal clarity (shared understanding of goals)  X            X       X   X                           X

‐ role clarity (shared understanding of roles, 
including leadership roles) 

X            X                                        

‐ task clarity (shared understanding of tasks & 
strategies) 

X                                            X         

Transactive memory systems (shared 
understanding of and ability to use member 
knowledge & expertise) 

                                                     

Empowerment (perceptions of; psychological)                                      #                 

Cohesion                                                       

‐ interpersonal/social cohesion      X         # X       X       X                 # X

‐ task cohesion (shared commitment to goal or 
task) 

              # X       X                       X #  

‐ group pride        X         X       X                           X

Trust (trustworthiness, propensity to trust)      #           # #             X       X      #    X  

Psychological safety (non‐threatening & safe for 
risk taking) 

    X   X                                 X      X #  

Team identification (affiliation with a specific 
team; individual commitment to the team) 

X      #                     #                       X

Team climate (intra‐team)                  #                                    

Focus on innovation and improvement      #     X                               X          X

Quality orientation  X  X* X                                     X           

Learning orientation (learning v. performance 
focus) 

          #                                          

Valuing differences, respect, openness      X                           X       X  X      X X  

Team norms (behavioral expectations)  X                  X           X         X  X        X X
 

                                                     

PERCEIVED TEAM EFFECTIVENESS                                                       

Task performance outcomes                                                       

Perceived task performance                                                       

‐ team member perception (e.g., perceived 
impact) 

X                                    X                X

‐ external perception (manager, consumer etc)                                                       

Attitudinal outcomes                                                       

Team viability (willingness to continue with 
team) 

                                  #                 X

Satisfaction with team (task performance, team 
process) 

X                        X #  X     X   X              X

Ongoing commitment to team                              X                        

Behavioral outcomes (team functioning)                                                       

1
 ‘a’ and ‘b’ are used to label instruments when multiple instruments are reported from a single paper. 

2
 Shading denotes instruments 

excluded from Stage four ‐ review of measurement properties (hence, they do not appear in Table S6 or Additional File 7). 
3
 An ‘X’ may 

represent a single item, multiple items or an entire scale. 
4 
A # indicates that this is a focal construct measured by this instrument. For 

these instruments, constructs marked with an X* are measured in relation to the focal construct (#). For example, Arnold 2000 is a measure 
of leadership behaviors (the focal construct). It measures leadership behaviors that emphasize quality (quality orientation). It does not 

measure whether the team has a quality orientation. 
5 
Few of the instruments had names assigned by their developers; therefore, we used 

the first authors’ name and year of publication from the first of the main reports.
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Anderson 1998 [2] 

Hearnshaw 1998 [3] 

Lukas 2009 [4] 

Shortell, 1991 [5] 

Shortell 2004 [6] 

Caldwell 2003 [9] 

Campion 1993 [10] 

Costa 2011 [11] 

Dobson 2009a [12] 

Dobson 2009b [12] 

Edmondson 1999a [14] 

Edmondson 1999b[14] 

Lemieux‐Charles 2002a  [20] 

Lemieux‐Charles 2002b  [20] 

Lewis 2003 [21] 

Lichtenstein 1997 [62] 

Lubomski 2008 [23] 
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Schouten 2010 [26] 
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Appendix D5 

Additional file 5 accompanying Chapter 6 - Table summarizing the characteristics of 

instruments included for review of measurement properties (Stage four) (Table S7) 
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am

 c
u
lt
u
re
 

q
u
es
ti
o
n
n
ai
re
 

D
ia
gn
o
st
ic
: p

re
‐i
n
te
rv
en

ti
o
n
 m

ea
su
re
 t
o
 h
el
p
 

p
ri
m
ar
y 
ca
re
 t
ea
m
s 
id
en

ti
fy
 a
sp
ec
ts
 o
f 
th
ei
r 

p
ra
ct
ic
e 
cu
lt
u
re
 t
h
at
 a
re
 p
o
te
n
ti
al
 t
ar
ge
ts
 f
o
r 

ch
an
ge
 u
si
n
g 
a 
to
ta
l q
u
al
it
y 
m
an
ag
em

en
t 

in
te
rv
en

ti
o
n
. (
U
K
) 

Te
am

 c
u
lt
u
re
 (
p
er
ce
iv
ed

 im
p
o
rt
an
ce
 o
f 
…
):
 in
n
o
va
ti
o
n
 s
ee
ki
n
g 
(n
ew

 w
ay
s 
o
f 
w
o
rk
in
g,
 

p
ro
b
le
m
 s
o
lv
in
g)
; p

la
n
n
in
g 
(p
ri
o
r 
to
 t
ak
in
g 
ac
ti
o
n
, l
o
n
g 
te
rm

 p
la
n
n
in
g)
; c
o
n
tr
o
l a
n
d
 

lo
ya
lt
y 
(m

an
ag
er
ia
l c
o
n
tr
o
l, 
em

p
lo
ye
e 
lo
ya
lt
y)
; c
o
o
p
er
at
io
n
 (
w
o
rk
in
g 
co
lla
b
o
ra
ti
ve
ly
);
 

co
m
m
u
n
ic
at
io
n
 a
n
d
 in
fo
rm

at
io
n
 (
o
p
en

 c
o
m
m
u
n
ic
at
io
n
,  s
h
ar
in
g 
id
ea
s)
; v
al
u
in
g 
st
af
f 

(d
ev
el
o
p
m
en

t 
o
f 
st
af
f)
. I
n
te
n
d
ed

 t
o
 c
ap
tu
re
 b
el
ie
fs
 a
t 
th
e 
p
ra
ct
ic
e 
le
ve
l, 
n
o
t 
in
d
iv
id
u
al
 

b
el
ie
fs
. 

2
7
 it
em

s;
 7
 p
o
in
t 

Li
ke
rt
 s
ca
le
.  

O
b
se
rv
at
io
n
al
, 

d
es
cr
ip
ti
ve
.  

R
ep

o
rt
ed

 a
s 
a 
m
ea
su
re
 o
f 
te
am

 
cu
lt
u
re
, h
o
w
ev
er
 it
em

s 
re
fe
r 
to
 

o
rg
an
is
at
io
n
al
 c
u
lt
u
re
. T
h
e 
in
st
ru
m
en

t 
is
 in
cl
u
d
ed

 b
ec
au
se
 o
f 
it
s 
u
se
 in

 a
 Q
I 

st
u
d
y 
in
 p
ri
m
ar
y 
ca
re
, h
o
w
ev
er
 v
er
y 

fe
w
 o
f 
th
e 
it
em

s 
re
la
te
 t
o
 t
ea
m
w
o
rk
.  

H
ea
rn
sh
aw

 1
9
9
8
 [
1
4
] 

O
th
er
 e
xa
m
p
le
s:
 n
o
n
e 
id
en

ti
fi
ed

 
D
im

en
si
o
n
s 
ar
e 
b
as
ed

 o
n
 t
ea
m
 c
h
ar
ac
te
ri
st
ic
s 
re
p
o
rt
ed

 t
o
 in
fl
u
en

ce
 in
tr
o
d
u
ct
io
n
 o
f 

Q
I i
n
 p
ri
m
ar
y 
ca
re
 (
se
le
ct
ed

 s
tu
d
ie
s 
[1
5
‐1
7
])
.  

 
 

[A
N
TE
C
ED

EN
T]
 

W
o
rk
in
g 
as
 a
 t
ea
m
 s
u
rv
ey
 
P
re
d
ic
ti
ve
: P
o
st
‐i
n
te
rv
en

ti
o
n
 m

ea
su
re
m
en

t 
o
f 

te
am

 f
ac
to
rs
 a
s 
p
re
d
ic
to
rs
 o
f 
im

p
le
m
en

ta
ti
o
n
 o
f 

a 
cl
in
ic
al
 in
n
o
va
ti
o
n
 in

 p
ri
m
ar
y 
an
d
 s
p
ec
ia
lis
t 

ca
re
 c
lin
ic
s 
p
ar
ti
ci
p
at
in
g 
in
 a
 Q
I i
n
it
ia
ti
ve
 [
1
8
‐1
9
].
 

(U
SA

) 

Te
am

 p
ro
b
le
m
 r
ec
o
gn
it
io
n
, t
ea
m
 k
n
o
w
le
d
ge
 a
n
d
 s
ki
lls
, t
ea
m
 f
u
n
ct
io
n
in
g,
 p
er
so
n
al
 

le
ad
er
sh
ip
 s
u
p
p
o
rt
.  

2
8
 it
em

s,
 4
 

sc
al
es
; 5

 p
o
in
t 

Li
ke
rt
 s
ca
le
.  

O
b
se
rv
at
io
n
al
, 

an
al
yt
ic
al
 ‐
 

lo
n
gi
tu
d
in
al
 

Th
e 
p
ro
b
le
m
 r
ec
o
gn
it
io
n
 a
n
d
 

le
ad
er
sh
ip
 s
ca
le
s 
in
cl
u
d
e 
it
em

s 
sp
ec
if
ic
 t
o
 t
h
e 
Q
I i
n
te
rv
en

ti
o
n
 in

 t
h
is
 

st
u
d
y.
 T
h
es
e 
co
u
ld
 b
e 
re
w
o
rd
ed

 a
s 

ge
n
er
ic
 it
em

s.
  

Lu
ka
s 
2
0
0
9
 [
1
8
] 

O
th
er
 e
xa
m
p
le
s:
 S
el
ec
te
d
 it
em

s 
u
se
d
 t
o
 

o
p
er
at
io
n
al
is
e 
th
eo

ry
 o
f 
p
la
n
n
ed

 b
eh

av
io
u
r 

(T
P
B
) 
co
n
st
ru
ct
s 
as
 p
re
d
ic
to
rs
 o
f 
p
ar
ti
ci
p
at
io
n
 in
 

cl
in
ic
 r
ed

es
ig
n
 [
2
0
].
 (
U
SA

) 

It
em

s 
d
er
iv
ed

 f
ro
m
 t
w
o
 e
xi
st
in
g 
in
st
ru
m
en

ts
 [
2
1
‐2
2
].
 T
h
e 
au
th
o
rs
’ r
ef
er
en

ce
 s
el
ec
te
d
 

p
ap
er
s 
o
n
 t
ea
m
 f
u
n
ct
io
n
in
g 
an
d
 le
ar
n
in
g,
 b
u
t 
d
o
 n
o
t 
p
ro
vi
d
e 
an

 e
xp
lic
it
 t
h
eo

re
ti
ca
l 

b
as
is
 f
o
r 
th
e 
in
st
ru
m
en

t.
  

 
 

[P
R
O
C
ES
S,
 C
O
N
TE
X
T]
 

O
rg
an
iz
at
io
n
al
 a
ss
es
sm

en
t 

m
ea
su
re
 

P
re
d
ic
ti
ve
/o
u
tc
o
m
e:
 T
o
 m

ea
su
re
 m

an
ag
er
ia
l a
n
d
 

o
rg
an
is
at
io
n
al
 p
ro
ce
ss
es
 a
s 
i)
 p
o
te
n
ti
al
 

p
re
d
ic
to
rs
 o
f 
h
ea
lt
h
ca
re
 q
u
al
it
y 
an
d
 e
ff
ic
ie
n
cy
 

an
d
 ii
) 
o
u
tc
o
m
es
 o
f 
in
te
rv
en

ti
o
n
s 
ai
m
in
g 
to
 

im
p
ro
ve
 o
rg
an
is
at
io
n
al
 f
ac
to
rs
 in
 in
te
n
si
ve
 c
ar
e 

u
n
it
s 
(I
C
U
).
 (
U
SA

) 

M
an
ag
er
ia
l a
n
d
 o
rg
an
is
at
io
n
al
 p
ro
ce
ss
es
: t
ea
m
w
o
rk
 a
n
d
 le
ad
er
sh
ip
 (
em

p
h
as
is
 o
n
 

ex
ce
lle
n
ce
, c
le
ar
 g
o
al
s,
 r
es
p
o
n
si
ve
 t
o
 n
ee
d
s,
 u
n
d
er
st
an
d
in
g 
o
f 
st
af
f 
co
n
ce
rn
s)
, 

p
ro
b
le
m
‐s
o
lv
in
g/
m
an
ag
in
g 
d
is
ag
re
em

en
ts
 (
co
lla
b
o
ra
ti
ve
 p
ro
b
le
m
‐s
o
lv
in
g,
 c
o
n
fl
ic
t 

m
an
ag
em

en
t 
ap
p
ro
ac
h
),
 r
el
at
io
n
sh
ip
s 
an
d
 c
o
m
m
u
n
ic
at
io
n
 (
o
p
en

n
es
s,
 a
cc
u
ra
cy
, 

ti
m
el
in
es
s,
 u
n
d
er
st
an
d
in
g,
 s
at
is
fa
ct
io
n
).
  

A
u
th
o
ri
ty
 a
n
d
 p
er
ce
iv
ed

 e
ff
ec
ti
ve
n
es
s 
sc
al
es
 r
el
at
e 
w
h
o
lly
 t
o
 c
lin
ic
al
 c
o
n
te
xt
, s
o
 

ex
cl
u
d
ed

 f
ro
m
 c
o
n
te
n
t 
an
al
ys
is
 b
ec
au
se
 t
h
ey
 a
re
 u
n
su
it
ab
le
 f
o
r 
C
Q
I t
ea
m
s.
  

1
5
 it
em

s,
 2
 

sc
al
es
 (
sh
o
rt
 

ve
rs
io
n
),
 5
 p
o
in
t 

Li
ke
rt
 s
ca
le
. 

 

In
st
ru
m
en

t 
d
ev
el
o
p
m
en

t 
N
o
t 
ex
p
lic
it
ly
 a
 m

ea
su
re
 o
f 
te
am

w
o
rk
; 

h
o
w
ev
er
, t
h
e 
sc
al
es
 h
av
e 
b
ee
n
 w
id
el
y 

u
se
d
 a
n
d
 a
d
ap
te
d
 a
s 
m
ea
su
re
s 
o
f 

te
am

w
o
rk
 in

 h
ea
lt
h
 c
ar
e.
 S
o
m
e 
sc
al
es
 

ar
e 
u
n
su
it
ab
le
 f
o
r 
C
Q
I b
ec
au
se
 o
f 

fo
cu
s 
o
n
 c
lin
ic
al
 c
ar
e.
 

Sh
o
rt
el
l, 
1
9
9
1
 [
2
3
‐2
4
] 

O
th
er
 e
xa
m
p
le
s:
 V
er
si
o
n
 f
o
r 
p
ri
m
ar
y 
ca
re
 [
2
4
],
 

B
as
ed

 o
n
 t
h
eo

re
ti
ca
l f
ra
m
ew

o
rk
 d
er
iv
ed

 f
ro
m
 o
rg
an
is
at
io
n
al
 b
eh

av
io
u
r 
lit
er
at
u
re
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In
st
ru
m
e
n
t 

(n
am

e,
 in
d
ex
, r
ef
er
en

ce
s 

fo
r 
m
ai
n
 r
ep

o
rt
s)
 

M
ai
n
 p
u
rp
o
se
 

(m
ea
su
re
m
en

t 
ai
m
 a
n
d
 c
o
n
te
xt
 o
f 
u
se
; e
xa
m
p
le
s 

o
f 
u
se
 in

 h
ea
lt
h
 c
ar
e)
 

D
e
sc
ri
p
ti
o
n
 o
f 
co
n
te
n
t 

(d
im

en
si
o
n
s,
 s
u
b
‐d
im

en
si
o
n
s;
 c
o
n
ce
p
tu
al
/t
h
eo

re
ti
ca
l b
as
is
) 

It
e
m
s 
&
 

re
sp
o
n
se
 s
ca
le
 

St
u
d
y 
d
e
si
gn
(s
) 

C
o
m
m
e
n
ts
 

  [m
ai
n
 d
o
m
ai
n
(s
) 
m
ea
su
re
d
] 

u
se
d
 a
s 
an

 o
u
tc
o
m
e 
m
ea
su
re
 in

 a
 r
an
d
o
m
iz
ed

 
tr
ia
l o
f 
a 
gu
id
el
in
e 
im

p
le
m
en

ta
ti
o
n
 s
tr
at
eg
y 
[2
5
‐

2
6
].
 A
d
ap
te
d
 t
o
 m

ea
su
re
 t
ea
m
w
o
rk
 in

 lo
n
g 
te
rm

 
ca
re
 s
et
ti
n
gs
 [
2
7
].
 (
U
SA

) 

(m
u
lt
ip
le
 r
ef
er
en

ce
s 
fo
r 
ea
ch
 c
o
n
st
ru
ct
).
 

[C
O
N
TE
X
T,
 P
R
O
C
ES
S,
 E
M
ER

G
EN

T,
 

O
U
TC

O
M
E]
 

P
er
ce
iv
ed

 t
ea
m
 

ef
fe
ct
iv
en

es
s 
su
rv
ey
 

P
re
d
ic
ti
ve
: P
o
st
‐i
n
te
rv
en

ti
o
n
 m

ea
su
re
m
en

t 
o
f 

te
am

 e
ff
ec
ti
ve
n
es
s 
as
 a
 p
re
d
ic
to
r 
o
f 
ch
an
ge
s 
to
 

ch
ro
n
ic
 il
ln
es
s 
ca
re
 in
 t
ea
m
s 
p
ar
ti
ci
p
at
in
g 
in
 a
 

n
at
io
n
al
 e
va
lu
at
io
n
 o
f 
Q
IC
s.
 (
U
SA

) 

P
er
ce
iv
ed

 t
ea
m
 e
ff
ec
ti
ve
n
es
s:
 o
ve
ra
ll 
p
er
ce
iv
ed

 e
ff
ec
ti
ve
n
es
s,
 p
er
ce
iv
ed

 t
ea
m
 s
ki
ll,
 

p
er
ce
iv
ed

 p
ar
ti
ci
p
at
io
n
 a
n
d
 g
o
al
 a
gr
ee
m
en

t,
 p
er
ce
iv
ed

 o
rg
an
is
at
io
n
al
 s
u
p
p
o
rt
.  

2
5
 it
em

s,
 4
 

sc
al
es
; 7

 p
o
in
t 

Li
ke
rt
 s
ca
le
 f
o
r 

m
o
st
 it
em

s.
 

O
b
se
rv
at
io
n
al
 –
 

an
al
yt
ic
al
, 

lo
n
gi
tu
d
in
al
 

B
as
ed

 o
n
 L
em

ie
u
x‐
C
h
ar
le
s 
2
0
0
2
 

m
ea
su
re
 o
f 
te
am

 e
ff
ec
ti
ve
n
es
s 
[2
1
],
 

th
is
 a
d
ap
ta
ti
o
n
 is
 s
u
b
st
an
ti
ve
 e
n
o
u
gh

 
to
 w
ar
ra
n
t 
in
cl
u
si
o
n
 a
s 
a 
se
p
ar
at
e 

in
st
ru
m
en

t.
 

Sh
o
rt
el
l 2
0
0
4
 [
2
2
, 2
8
] 
 

O
th
er
 e
xa
m
p
le
s:
 U
se
d
 t
o
 a
ss
es
s 
co
n
ve
rg
en

t 
va
lid
it
y 
o
f 
th
e 
Te
am

 C
h
ec
k‐
u
p
 T
o
o
l (
TC

T)
 in

 
te
am

s 
p
ar
ti
ci
p
at
in
g 
in
 a
 Q
I i
n
te
rv
en

ti
o
n
 in
 

in
te
n
si
ve
 c
ar
e 
u
n
it
s 
[2
9
].
 (
U
SA

) 

In
te
n
d
ed

 t
o
 m

ea
su
re
 “
as
p
ec
ts
 o
f 
te
am

 e
ff
ec
ti
ve
n
es
s 
p
o
te
n
ti
al
ly
 r
el
ev
an
t 
to
 q
u
al
it
y 

im
p
ro
ve
m
en

t 
w
o
rk
” 
(p
1
0
4
1
) 
as
 id
en

ti
fi
ed

 in
 L
em

ie
u
x‐
C
h
ar
le
s’
 m

o
d
el
 [
2
1
] 
an
d
 t
w
o
 

o
th
er
 s
o
u
rc
es
 [
3
0
‐3
1
].
  

 
 

[C
O
N
TE
X
T,
 P
R
O
C
ES
S,
 E
M
ER

G
EN

T,
 

O
U
TC

O
M
E]
 

O
th
er
 h
ea
lt
h
 c
ar
e 
se
tt
in
gs
 
 

 
 

 
 

G
ro
u
p
 in
n
o
va
ti
o
n
 

in
ve
n
to
ry
 

P
re
d
ic
ti
ve
: t
o
 m

ea
su
re
 w
o
rk
 g
ro
u
p
 c
lim

at
e 
fo
r 

in
n
o
va
ti
o
n
 a
s 
a 
p
re
d
ic
to
r 
o
f 
in
n
o
va
ti
o
n
 in

 h
ig
h
 

te
ch
n
o
lo
gy
 o
rg
an
is
at
io
n
s 
[3
2
].
 T
es
ti
n
g 
o
f 

m
ea
su
re
m
en

t 
p
ro
p
er
ti
es
 in

 t
ea
m
s 
p
ar
ti
ci
p
at
in
g 

in
 a
 Q
IC
 t
o
 im

p
ro
ve
 h
o
m
e‐
b
as
ed

 c
ar
e 
an
d
 

d
ev
el
o
p
m
en

t 
o
f 
sh
o
rt
 f
o
rm

 [
3
3
].
 (
U
SA

, 
N
et
h
er
la
n
d
s)
 

G
ro
u
p
 n
o
rm

at
iv
e 
cl
im

at
e 
su
p
p
o
rt
in
g 
in
n
o
va
ti
o
n
: s
u
p
p
o
rt
 f
o
r 
cr
ea
ti
vi
ty
 a
n
d
 r
is
k 
ta
ki
n
g,
 

te
am

w
o
rk
, s
p
ee
d
 o
f 
ac
ti
o
n
, t
o
le
ra
n
ce
 o
f 
m
is
ta
ke
s.
  

  C
o
n
ce
p
tu
al
ly
 s
im

ila
r 
to
 t
h
e 
te
am

 c
lim

at
e 
in
v e
n
to
ry
 [
2
],
 b
u
t 
in
te
n
d
ed

 t
o
 d
is
ti
n
gu
is
h
 

b
et
w
ee
n
 n
o
rm

s 
th
at
 s
u
p
p
o
rt
 c
re
at
iv
it
y 
an
d
 n
o
rm

s 
th
at
 s
u
p
p
o
rt
 im

p
le
m
en

ta
ti
o
n
. 

2
5
 it
em

s,
 4
 

sc
al
es
; 5

 p
o
in
t 

Li
ke
rt
 s
ca
le
. 

  1
9
 it
em

 s
h
o
rt
 

fo
rm

 [
3
3
] 

In
st
ru
m
en

t 
d
ev
el
o
p
m
en

t 
C
o
n
ce
p
tu
al
ly
 s
im

ila
r 
to
 t
ea
m
 c
lim

at
e 

in
ve
n
to
ry
, b
u
t 
w
it
h
 f
ew

 e
xa
m
p
le
s 
o
f 

u
se
. S
in
gl
e 
u
se
 in

 Q
IC
 in

 h
ea
lt
h
 c
ar
e 

[3
3
].
  

C
al
d
w
el
l 2
0
0
3
 [
3
2
‐3
3
] 

O
th
er
 e
xa
m
p
le
s:
 n
o
n
e 
id
en

ti
fi
ed

 
B
as
ed

 o
n
 s
el
ec
te
d
 e
m
p
ir
ic
al
 a
n
d
 t
h
eo

re
ti
ca
l w

o
rk
 o
n
 w
o
rk
 g
ro
u
p
 c
lim

at
e 
fo
r 

in
n
o
va
ti
o
n
, f
o
cu
si
n
g 
in
 a
 m

o
d
el
 d
ev
el
o
p
ed

 b
y 
th
e 
au
th
o
rs
. 

 
 

[E
M
ER

G
EN

T]
 

W
o
rk
 g
ro
u
p
 c
h
ar
ac
te
ri
st
ic
s 

m
ea
su
re
 

P
re
d
ic
ti
ve
: t
o
 m

ea
su
re
 w
o
rk
 g
ro
u
p
 

ch
ar
ac
te
ri
st
ic
s 
p
re
d
ic
ti
ve
 o
f 
gr
o
u
p
 e
ff
ec
ti
ve
n
es
s 

in
 a
n
y 
o
rg
an
is
at
io
n
al
 s
et
ti
n
g 
[3
4
‐3
5
].
 (
U
SA

) 

W
o
rk
 g
ro
u
p
 c
h
ar
ac
te
ri
st
ic
s:
 J
o
b
 d
es
ig
n
 (
se
lf
 m

an
ag
em

en
t,
 p
ar
ti
ci
p
at
io
n
, t
as
k 
va
ri
et
y,
 

ta
sk
 s
ig
n
if
ic
an
ce
, t
as
k 
id
en

ti
ty
),
 in
te
rd
ep

en
d
en

ce
 (
ta
sk
, g
o
al
, i
n
te
rd
ep

en
d
en

t 
fe
ed

b
ac
k 
an
d
 r
ew

ar
d
s)
, t
ea
m
 c
o
m
p
o
si
ti
o
n
 (
h
et
er
o
ge
n
ei
ty
, f
le
xi
b
ili
ty
, r
el
at
iv
e 
si
ze
, 

p
re
fe
re
n
ce
 f
o
r 
gr
o
u
p
 w
o
rk
),
 c
o
n
te
xt
 (
tr
ai
n
in
g,
 m

an
ag
er
ia
l s
u
p
p
o
rt
, 

co
m
m
u
n
ic
at
io
n
/c
o
o
p
er
at
io
n
 b
et
w
ee
n
 g
ro
u
p
s)
, p
ro
ce
ss
 (
p
o
te
n
cy
, s
o
ci
al
 s
u
p
p
o
rt
, 

w
o
rk
lo
ad

 s
h
ar
in
g,
 c
o
m
m
u
n
ic
at
io
n
/c
o
o
p
er
at
io
n
 w
it
h
in
 g
ro
u
p
s)
 

5
4
 it
em

s,
 1
9
 

sc
al
es
; 5

 p
o
in
t 

Li
ke
rt
 s
ca
le
.  

In
st
ru
m
en

t 
d
ev
el
o
p
m
en

t 
Sc
al
es
 w
id
e l
y 
u
se
d
 a
n
d
 a
d
ap
te
d
, w

it
h
 

so
m
e 
ex
am

p
le
s 
in
 h
ea
lt
h
 c
ar
e.
 

C
o
m
p
re
h
en

si
ve
 m

ea
su
re
 o
f 
en

ab
lin
g 

co
n
d
it
io
n
s.
 

C
am

p
io
n
 1
9
9
3
 [
3
4
] 

O
th
er
 e
xa
m
p
le
s:
 J
o
b
 d
es
ig
n
 s
ca
le
s 
u
se
d
 t
o
 

in
ve
st
ig
at
e 
re
la
ti
o
n
sh
ip
 b
et
w
ee
n
 w
o
rk
 d
es
ig
n
, 

te
am

 p
ro
ce
ss
, a
n
d
 c
ar
e 
o
u
tc
o
m
es
 in

 
m
u
lt
id
is
ci
p
lin
ar
y 
h
ea
lt
h
ca
re
 t
ea
m
s 
[3
6
].
 (
U
SA

) 

B
as
ed

 o
n
 a
 c
o
n
ce
p
tu
al
 f
ra
m
ew

o
rk
 f
o
r 
w
o
rk
 g
ro
u
p
 c
h
ar
ac
te
ri
st
ic
s 
d
ev
el
o
p
ed

 f
ro
m
 a
 

lit
er
at
u
re
 r
ev
ie
w
 (
m
ai
n
 s
o
u
rc
es
 w
er
e 
[3
7
‐4
0
])
. 

 
 

[E
N
A
B
LI
N
G
 C
O
N
D
IT
IO
N
S,
 P
R
O
C
ES
S]
 

Te
am

 t
ru
st
 

P
re
d
ic
to
r:
 t
o
 m

ea
su
re
 t
ru
st
 a
s 
a 
m
ed

ia
to
r 
o
f 

te
am

w
o
rk
 b
eh

av
io
u
r 
an
d
 p
er
fo
rm

an
ce
. I
n
it
ia
l 

te
st
in
g 
w
it
h
 h
o
sp
it
al
 p
ro
fe
ss
io
n
al
s.
 (
N
et
h
er
la
n
d
s)

In
tr
a‐
te
am

 t
ru
st
 a
s 
m
ea
su
re
d
 b
y 
fo
u
r 
in
d
ic
at
o
rs
: p

ro
p
en

si
ty
 t
o
 t
ru
st
 (
w
ill
in
gn
es
s 
to
 

tr
u
st
 o
th
er
s)
; p
er
ce
iv
ed

 t
ru
st
w
o
rt
h
in
es
s 
(b
el
ie
f 
th
at
 o
th
er
s 
w
ill
 b
eh

av
e 
in
 a
cc
o
rd
an
ce
 

w
it
h
 c
o
m
m
it
m
en

ts
, a
re
 h
o
n
es
t 
in
 n
eg
o
ti
at
in
g 
co
m
m
it
m
en

ts
, a
n
d
 d
o
 n
o
t 
ta
ke
 

ad
va
n
ta
ge
);
 c
o
o
p
er
at
iv
e
 b
eh

av
io
u
rs
 (
w
ill
in
gn
es
s 
to
 b
e 
vu
ln
er
ab
le
 t
o
 o
th
er
s 
an
d
 

co
o
p
er
at
io
n
),
 a
n
d
 m

o
n
it
o
ri
n
g 
b
eh

av
io
u
rs
 (
p
er
ce
iv
ed

 n
ee
d
 t
o
 m

o
n
it
o
r 
an
d
 c
h
ec
k 

o
th
er
s)
. 

2
1
 it
em

s,
 4
 

sc
al
es
; 7

 p
o
in
t 

Li
ke
rt
 s
ca
le
.  

In
st
ru
m
en

t 
d
ev
el
o
p
m
en

t 
C
o
n
st
ru
ct
 is
 n
ar
ro
w
 b
u
t 
im

p
o
rt
an
t,
 

an
d
 t
h
e 
st
ro
n
g 
th
eo

re
ti
ca
l b
as
is
 a
n
d
 

ab
ili
ty
 t
o
 u
se
 in
d
iv
id
u
al
 s
ca
le
s 
m
ak
es
 

th
is
 a
 p
o
te
n
ti
al
ly
 r
el
ev
an
t 
m
ea
su
re
. 
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In
st
ru
m
e
n
t 

(n
am

e,
 in
d
ex
, r
ef
er
en

ce
s 

fo
r 
m
ai
n
 r
ep

o
rt
s)
 

M
ai
n
 p
u
rp
o
se
 

(m
ea
su
re
m
en

t 
ai
m
 a
n
d
 c
o
n
te
xt
 o
f 
u
se
; e
xa
m
p
le
s 

o
f 
u
se
 in

 h
ea
lt
h
 c
ar
e)
 

D
e
sc
ri
p
ti
o
n
 o
f 
co
n
te
n
t 

(d
im

en
si
o
n
s,
 s
u
b
‐d
im

en
si
o
n
s;
 c
o
n
ce
p
tu
al
/t
h
eo

re
ti
ca
l b
as
is
) 

It
e
m
s 
&
 

re
sp
o
n
se
 s
ca
le
 

St
u
d
y 
d
e
si
gn
(s
) 

C
o
m
m
e
n
ts
 

  [m
ai
n
 d
o
m
ai
n
(s
) 
m
ea
su
re
d
] 

C
o
st
a 
2
0
1
1
 [
4
1
] 
 

O
th
er
 e
xa
m
p
le
s:
 E
ar
lie
r 
ve
rs
io
n
s 
o
f 
th
e 

in
st
ru
m
en

ts
 u
se
d
 t
o
 e
xa
m
in
e 
th
e 
as
so
ci
at
io
n
 

b
et
w
ee
n
 t
ru
st
 a
n
d
 p
er
fo
rm

an
ce
 in

 s
o
ci
al
 c
ar
e 

te
am

s 
[4
2
‐4
3
] 
(N
et
h
er
la
n
d
s)
 

B
as
ed

 o
n
 t
h
eo

re
ti
ca
l a
n
d
 e
m
p
ir
ic
al
 r
es
ea
rc
h
 o
n
 t
ru
st
.  

 
 

[E
M
ER

G
EN

T]
 

K
n
o
w
le
d
ge
, a
tt
it
u
d
es
 a
n
d
 

b
el
ie
fs
 r
el
at
in
g 
to
 in
te
r‐

p
ro
fe
ss
io
n
al
 t
ea
m
s 

O
u
tc
o
m
e:
 t
o
 m

ea
su
re
 c
h
an
ge
 in

 k
n
o
w
le
d
ge
, 

at
ti
tu
d
es
 a
n
d
 b
el
ie
fs
 r
el
at
in
g 
to
 in
te
r‐

p
ro
fe
ss
io
n
al
 t
ea
m
s 
am

o
n
g 
h
ea
lt
h
 p
ro
fe
ss
io
n
al
 

st
u
d
en

ts
 p
ar
ti
ci
p
at
in
g 
in
 a
 C
Q
I p
ro
je
ct
. (
C
an
ad
a)
 

In
d
iv
id
u
al
 k
n
o
w
le
d
ge
, a
tt
it
u
d
es
 a
n
d
 b
el
ie
fs
 r
el
at
in
g 
to
 w
o
rk
in
g 
in
 in
te
r‐
p
ro
fe
ss
io
n
al
 

te
am

s 
(c
o
m
fo
rt
, e
as
e 
an
d
 e
ff
ic
ac
y 
fo
r 
in
te
r‐
p
ro
fe
ss
io
n
al
 t
ea
m
 w
o
rk
; u

n
d
er
st
an
d
in
g 
o
f 

o
w
n
 a
n
d
 o
th
er
’s
 r
o
le
s;
 b
el
ie
fs
 a
b
o
u
t 
p
ro
ce
ss
 a
n
d
 o
u
tc
o
m
es
) 
 

1
6
 it
em

s;
 7
 p
o
in
t 

sc
al
e 
w
it
h
 

b
ip
o
la
r 
an
ch
o
r 

st
at
em

en
ts
  

P
re
‐ 
an
d
 p
o
st
 

in
te
rv
en

ti
o
n
 

ev
al
u
at
io
n
 

A
 m

ea
su
re
 o
f 
at
ti
tu
d
es
 t
o
w
ar
d
 

w
o
rk
in
g 
in
 a
n
 in
te
r‐
p
ro
fe
ss
io
n
al
 t
ea
m
 

th
at
 is
 n
o
t 
sp
ec
if
ic
 t
o
 p
ro
vi
si
o
n
 o
f 

cl
in
ic
al
 c
ar
e,
 a
n
d
 t
h
er
ef
o
re
 r
el
ev
an
t 
to
 

C
Q
I.
  

D
o
b
so
n
 2
0
0
9
a 
[4
4
‐4
5
] 

O
th
er
 e
xa
m
p
le
s:
 n
o
n
e 
id
en

ti
fi
ed

 
B
as
ed

 o
n
 a
 m

o
d
el
 o
f 
in
te
r‐
p
ro
fe
ss
io
n
al
 le
ar
n
in
g 
d
ev
el
o
p
ed

 f
ro
m
 n
ar
ra
ti
ve
 li
te
ra
tu
re
 

re
vi
ew

 o
f 
te
am

w
o
rk
 li
te
ra
tu
re
 [
4
5
‐4
6
].
  

 
 

[A
N
TE
C
ED

EN
T]
 

G
ro
u
p
 p
ro
ce
ss
 

q
u
es
ti
o
n
n
ai
re
 

O
u
tc
o
m
e:
 t
o
 m

ea
su
re
 p
er
ce
p
ti
o
n
s 
o
f 
gr
o
u
p
 

p
ro
ce
ss
 a
m
o
n
g 
h
ea
lt
h
 p
ro
fe
ss
io
n
al
 s
tu
d
en

ts
 

p
ar
ti
ci
p
at
in
g 
in
 a
 C
Q
I p
ro
je
ct
. (
C
an
ad
a)
 

G
ro
u
p
 p
ro
ce
ss
: t
ru
st
, s
u
p
p
o
rt
 f
o
r 
te
am

 m
em

b
er
s,
 o
p
en

 c
o
m
m
u
n
ic
at
io
n
, c
le
ar
 

o
b
je
ct
iv
es
 t
o
 w
h
ic
h
 t
ea
m
 m

em
b
er
s 
w
er
e 
co
m
m
it
te
d
, p
er
fo
rm

an
ce
, c
o
n
fl
ic
t 

m
an
ag
em

en
t,
 c
o
n
si
d
er
at
io
n
 a
n
d
 u
se
 o
f 
m
em

b
er
s 
id
ea
s 
an
d
 a
b
ili
ti
es
, a
p
p
ro
p
ri
at
en

es
s 

o
f 
Q
I m

et
h
o
d
s.
 

9
 it
em

s;
 7
 p
o
in
t 

sc
al
e 
w
it
h
 

b
ip
o
la
r 
an
ch
o
r 

st
at
em

en
ts
 

P
re
‐ 
an
d
 p
o
st
 

in
te
rv
en

ti
o
n
 

ev
al
u
at
io
n
 

A
lt
h
o
u
gh

 d
es
cr
ib
ed

 a
s 
a 
m
ea
su
re
 o
f 

p
ro
ce
ss
, h
al
f 
th
e 
it
em

s 
re
fe
r 
to
 

em
er
ge
n
t 
st
at
es
. M

o
re
 s
u
it
ab
le
 a
s 
a 

sh
o
rt
 m

ea
su
re
 o
f 
cl
im

at
e,
 t
h
an

 t
ea
m
 

p
ro
ce
ss
. 

D
o
b
so
n
 2
0
0
9
b
 [
4
4
] 

O
th
er
 e
xa
m
p
le
s:
 n
o
n
e 
id
en

ti
fi
ed

 
C
o
n
ce
p
tu
al
 b
as
is
 o
f 
m
ea
su
re
 n
o
t 
ex
p
lic
it
ly
 r
ep

o
rt
ed

. 
 

 
[E
M
ER

G
EN

T,
 P
R
O
C
ES
S]
 

Te
am

 le
ar
n
in
g 
b
eh

av
io
u
r 

P
re
d
ic
ti
ve
: t
o
 e
xa
m
in
e 
w
h
et
h
er
 t
ea
m
 b
el
ie
fs
 

(p
sy
ch
o
lo
gi
ca
l s
af
et
y,
 e
ff
ic
ac
y)
, a
n
d
 t
ea
m
 

le
ar
n
in
g 
b
eh

av
io
u
rs
 a
re
 p
re
d
ic
ti
ve
 o
f 
te
am

 
p
er
fo
rm

an
ce
, a
n
d
 t
h
e 
re
la
ti
o
n
sh
ip
 b
et
w
ee
n
 

th
es
e 
co
n
st
ru
ct
s.
 (
U
SA

) 

Te
am

 le
ar
n
in
g 
b
eh

av
io
u
rs
 (
“…

 r
ef
le
ct
io
n
 a
n
d
 a
ct
io
n
, c
h
ar
ac
te
ri
ze
d
 b
y 
as
ki
n
g 

q
u
es
ti
o
n
s,
 s
ee
ki
n
g 
fe
ed

b
ac
k,
 e
xp
er
im

en
ti
n
g,
 r
ef
le
ct
in
g 
o
n
 r
es
u
lt
s,
 a
n
d
 d
is
cu
ss
i n
g 

e
rr
o
rs
 o
r 
u
n
ex
p
ec
te
d
 o
u
tc
o
m
es
” 
[4
7
] 
p
3
5
3
).
  

7
 it
em

s;
 7
 p
o
in
t 

Li
ke
rt
 s
ca
le
 

O
b
se
rv
at
io
n
al
, 

an
al
yt
ic
al
 ‐
 

lo
n
gi
tu
d
in
al
 

D
ev
el
o
p
ed

 o
u
ts
id
e 
h
ea
lt
h
 c
ar
e 
b
u
t 

ge
n
er
ic
 a
n
d
 w
it
h
 u
se
 in

 h
ea
lt
h
 c
ar
e.
  

Ed
m
o
n
d
so
n
 1
9
9
9
a 
[4
7
] 

O
th
er
 e
xa
m
p
le
s:
 L
ea
rn
in
g 
b
eh

av
io
u
rs
 s
ca
le
 u
se
d
 

to
 e
xp
lo
re
 le
ar
n
in
g 
in
 h
o
sp
it
al
s 
[4
8
].
 (
U
SA

, 
A
u
st
ra
lia
) 

B
as
ed

 o
n
 a
 m

o
d
el
 o
f 
te
am

 le
ar
n
in
g 
d
ev
el
o
p
ed

 b
y 
th
e 
au
th
o
r,
 w
h
ic
h
 d
ra
w
s 
o
n
 

o
rg
an
is
at
io
n
al
 le
ar
n
in
g 
th
eo

ry
 (
fo
r 
ex
am

p
le
s,
 s
ee

 [
4
9
‐5
1
])
.  

 
 

[P
R
O
C
ES
S,
 E
M
ER

G
EN

T]
 

Te
am

 s
h
ar
ed

 b
el
ie
fs
 

P
re
d
ic
ti
ve
: t
o
 e
xa
m
in
e 
w
h
et
h
er
 t
ea
m
 b
el
ie
fs
 

(p
sy
ch
o
lo
gi
ca
l s
af
et
y,
 e
ff
ic
ac
y)
, m

ed
ia
te
 t
h
e 

ef
fe
ct
 o
f 
te
am

 le
ar
n
in
g 
b
eh

av
io
u
rs
 o
n
 t
ea
m
 

p
er
fo
rm

an
ce
. (
U
SA

) 

Sh
ar
ed

 t
ea
m
 b
el
ie
fs
: t
ea
m
 e
ff
ic
ac
y 
(b
el
ie
f 
in
 t
h
e 
te
am

’s
 c
o
m
p
et
en

ce
),
 p
sy
ch
o
lo
gi
ca
l 

sa
fe
ty
 (
b
el
ie
f 
th
at
 t
h
e 
te
am

 is
 s
af
e 
fo
r 
in
te
rp
er
so
n
al
 r
is
k 
ta
ki
n
g)
. 

1
0
 it
em

s,
 2
 

sc
al
es
; 7

 p
o
in
t 

Li
ke
rt
 s
ca
le
 

O
b
se
rv
at
io
n
al
, 

an
al
yt
ic
al
 ‐
 

lo
n
gi
tu
d
in
al
 

D
ev
el
o
p
ed

 o
u
ts
id
e 
h
ea
lt
h
 c
ar
e 
b
u
t 

ge
n
er
ic
 a
n
d
 w
it
h
 u
se
 in

 h
ea
lt
h
 c
ar
e.
 

Th
e 
sc
al
es
 c
an

 b
e 
u
se
d
 s
ep

ar
at
el
y.
  

Ed
m
o
n
d
so
n
 1
9
9
9
b
 [
4
7
] 

O
th
er
 e
xa
m
p
le
s:
 P
sy
ch
o
lo
gi
ca
l s
af
et
y 
sc
al
e 
u
se
d
 

as
 a
 p
re
d
ic
to
r 
o
f 
en

ga
ge
m
en

t 
in
 Q
I w

o
rk
 in

 Q
IC
 

te
am

s 
[5
2
] 
an
d
 n
u
rs
es
 [
5
3
],
 a
n
d
 o
f 
p
e
rf
o
rm

an
ce
 

in
 C
Q
I t
ea
m
s 
[5
4
].
  

B
as
ed

 o
n
 a
 m

o
d
el
 o
f 
te
am

 le
ar
n
in
g 
d
ev
el
o
p
ed

 b
y 
th
e 
au
th
o
r,
 w
h
ic
h
 d
ra
w
s 
o
n
 

o
rg
an
is
at
io
n
al
 le
ar
n
in
g 
th
eo

ry
 (
fo
r 
ex
am

p
le
s,
 s
ee

 [
4
9
‐5
1
])
.  

 
 

[P
R
O
C
ES
S,
 E
M
ER

G
EN

T]
 

Te
am

w
o
rk
 c
o
n
te
xt
 a
n
d
 

in
te
rn
al
 t
ea
m
 

m
an
ag
em

en
t 

O
u
tc
o
m
e/
p
re
d
ic
ti
ve
: t
o
 m

ea
su
re
 t
ea
m
w
o
rk
 

co
n
te
xt
 a
n
d
 in
te
rn
al
 t
ea
m
 m

an
ag
em

en
t 
as
 

m
ed

ia
to
rs
 o
f 
th
e 
ef
fe
ct
 o
f 
Q
I p
ra
ct
ic
es
 o
n
 

p
er
ce
iv
ed

 e
ff
ec
ti
ve
n
es
s 
in
 h
o
sp
it
al
 C
Q
I t
ea
m
s.
 

(C
an
ad
a)
  

Su
p
p
o
rt
iv
e 
co
n
te
xt
 f
o
r 
te
am

w
o
rk
 (
le
ve
l a
n
d
 t
yp
e 
o
f 
su
p
p
o
rt
 t
ea
m
s 
re
ce
iv
e,
 in
cl
u
d
in
g 

cr
o
ss
‐u
n
it
 c
o
o
p
er
at
io
n
, c
o
lla
b
o
ra
ti
o
n
 a
n
d
 c
o
m
m
u
n
ic
at
io
n
).
 In
te
rn
al
 t
ea
m
 

m
an
ag
em

en
t:
 p
ro
ce
ss
 s
tr
at
eg
ie
s 
(l
ea
d
e r
 b
eh

av
io
u
rs
 in
 m

an
ag
in
g 
te
am

 p
ro
ce
ss
, 

ef
fo
rt
),
 d
ec
is
io
n
‐m

ak
in
g 
(p
ar
ti
ci
p
at
io
n
 a
n
d
 c
o
n
tr
ib
u
ti
o
n
s 
fr
o
m
 a
ll 
m
em

b
er
s,
 

co
n
si
d
er
in
g 
d
if
fe
re
n
t 
id
ea
s 
an
d
 p
er
sp
ec
ti
ve
s,
 a
p
p
ly
in
g 
kn
o
w
le
d
ge
 a
n
d
 s
ki
lls
),
 n
o
rm

s 

2
3
 it
em

s,
 4
 

sc
al
es
; 7

 p
o
in
t 

Li
ke
rt
 s
ca
le
.  

O
b
se
rv
at
io
n
al
, 

an
al
yt
ic
al
 –
 c
ro
ss
 

se
ct
io
n
al
 

O
n
e 
o
f 
th
e 
fe
w
 in
st
ru
m
en

ts
 u
se
d
 t
o
 

te
st
 a
 m

o
d
el
 o
f 
th
e 
re
la
ti
o
n
sh
ip
 

b
et
w
ee
n
 u
se
 o
f 
Q
I p

ra
ct
ic
es
, 

te
am

w
o
rk
, a
n
d
 t
ea
m
 e
ff
ec
ti
ve
n
es
s.
 

A
d
ap
ta
ti
o
n
s 
re
p
o
rt
ed

 s
ep

ar
at
el
y 
[1
8
, 
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In
st
ru
m
e
n
t 

(n
am

e,
 in
d
ex
, r
ef
er
en

ce
s 

fo
r 
m
ai
n
 r
ep

o
rt
s)
 

M
ai
n
 p
u
rp
o
se
 

(m
ea
su
re
m
en

t 
ai
m
 a
n
d
 c
o
n
te
xt
 o
f 
u
se
; e
xa
m
p
le
s 

o
f 
u
se
 in

 h
ea
lt
h
 c
ar
e)
 

D
e
sc
ri
p
ti
o
n
 o
f 
co
n
te
n
t 

(d
im

en
si
o
n
s,
 s
u
b
‐d
im

en
si
o
n
s;
 c
o
n
ce
p
tu
al
/t
h
eo

re
ti
ca
l b
as
is
) 

It
e
m
s 
&
 

re
sp
o
n
se
 s
ca
le
 

St
u
d
y 
d
e
si
gn
(s
) 

C
o
m
m
e
n
ts
 

  [m
ai
n
 d
o
m
ai
n
(s
) 
m
ea
su
re
d
] 

(n
o
rm

s 
o
f 
b
eh

av
io
u
r 
in
cl
u
d
in
g 
st
re
n
gt
h
 o
f 
go
al
 a
gr
ee
m
en

t 
an
d
 c
o
m
m
it
m
en

t)
. 

2
2
].
 

Le
m
ie
u
x‐
C
h
ar
le
s 
2
0
0
2
a 

[2
1
] 

O
th
er
 e
xa
m
p
le
s:
 s
ca
le
s 
ad
ap
te
d
 f
o
r 
u
se
 in

 Q
I 

te
am

s 
in
 p
ri
m
ar
y 
ca
re
 [
1
8
] 
an
d
 Q
IC
 t
ea
m
s 
[2
2
].
 

(U
SA

) 

M
o
d
el
 o
f 
Q
I t
ea
m
 e
ff
ec
ti
ve
n
es
s 
d
ev
el
o
p
ed

 b
y 
th
e 
au
th
o
rs
, p
ri
m
ar
ily
 b
as
ed

 o
n
 

es
ta
b
lis
h
ed

 m
o
d
el
s 
o
f 
te
am

 e
ff
ec
ti
ve
n
e
ss
 [
3
0
, 5
5
‐5
6
].
 

 
 

[P
R
O
C
ES
S,
 E
M
ER

G
EN

T,
 C
O
N
TE
X
T]
 

P
er
ce
iv
ed

 t
ea
m
 

ef
fe
ct
iv
en

es
s 

O
u
tc
o
m
e:
 t
o
 d
et
er
m
in
e 
if
 u
se
 o
f 
Q
I p
ra
ct
ic
es
, 

te
am

w
o
rk
 c
o
n
te
xt
 a
n
d
 in
te
rn
al
 t
ea
m
 

m
an
ag
em

en
t 
ar
e 
p
re
d
ic
ti
ve
 o
f 
p
er
ce
iv
ed

 
ef
fe
ct
iv
en

es
s 
in
 h
o
sp
it
al
 C
Q
I t
ea
m
s.
 (
C
an
ad
a)
 

P
er
ce
iv
ed

 t
ea
m
 e
ff
ec
ti
ve
n
es
s:
 o
ve
ra
ll 
ta
sk
 p
er
fo
rm

an
ce
 m

et
 t
h
ei
r 
ex
p
ec
ta
ti
o
n
s,
 

sa
ti
sf
ac
ti
o
n
 w
it
h
 e
xp
er
ie
n
ce
 a
s 
a 
te
am

 m
em

b
er
, f
el
t 
p
o
si
ti
ve
 a
b
o
u
t 
th
ei
r 
ex
p
er
ie
n
ce
, 

w
ill
in
gn
es
s 
to
 w
o
rk
 o
n
 a
 s
im

ila
r 
te
am

.  

4
 it
em

s;
 5
 p
o
in
t 

Li
ke
rt
 s
ca
le
.  

O
b
se
rv
at
io
n
al
, 

an
al
yt
ic
al
 –
 c
ro
ss
 

se
ct
io
n
al
 

H
ac
km

an
’s
 c
o
n
ce
p
tu
al
is
at
io
n
 o
f 
te
am

 
ef
fe
ct
iv
en

es
s 
is
 t
h
e 
m
o
st
 w
id
el
y 
u
se
d
. 

Th
is
 m

ea
su
re
 is
 in
cl
u
d
ed

 b
ec
au
se
 o
f 

u
se
 in

 C
Q
I t
ea
m
s 
in
 h
ea
lt
h
 c
ar
e.
  

Le
m
ie
u
x‐
C
h
ar
le
s 
2
0
0
2
b
 

[2
1
] 

O
th
er
 e
xa
m
p
le
s:
 s
ca
le
 a
d
ap
te
d
 b
y 
fo
r 
u
se
 in

 Q
IC
 

te
am

s 
[2
2
].
 (
U
SA

 
B
as
ed

 o
n
 H
ac
km

an
’s
 c
o
n
ce
p
tu
al
is
at
io
n
 o
f 
te
am

 e
ff
ec
ti
ve
n
e
ss
 [
3
9
].
 

 
 

[O
U
TC

O
M
E]
 

Tr
an
sa
ct
iv
e 
m
em

o
ry
 

sy
st
em

 s
ca
le
 

P
re
d
ic
ti
ve
: t
o
 e
xp
lo
re
 t
h
e 
re
la
ti
o
n
 b
et
w
ee
n
 a
 

te
am

’s
 a
b
ili
ty
 t
o
 u
ti
lis
e 
an
d
 in
te
gr
at
e 
co
lle
ct
iv
e 

kn
o
w
le
d
ge
 a
n
d
 e
xp
er
ti
se
 (
tr
an
sa
ct
iv
e
 m

em
o
ry
 

sy
st
em

s)
, a
n
d
 t
ea
m
 p
er
fo
rm

an
ce
. (
U
SA

) 

Tr
an
sa
ct
iv
e 
m
em

o
ry
 s
ys
te
m
s:
 s
p
ec
ia
lis
at
io
n
 (
re
co
gn
it
io
n
 o
f 
d
if
fe
re
n
ti
at
ed

, s
p
ec
ia
lis
ed

 
kn
o
w
le
d
ge
 o
f 
te
am

 m
em

b
er
s)
, c
re
d
ib
ili
ty
 (
w
ill
in
gn
es
s 
to
 r
el
y 
o
n
 o
th
er
s 
fo
r 
ta
sk
 c
ri
ti
ca
l 

in
fo
rm

at
io
n
),
 c
o
o
rd
in
at
io
n
 (
an

 in
d
ic
at
o
r 
o
f 
tr
an
sa
ct
iv
e 
m
em

o
ry
).
 

1
5
 it
em

s,
 3
 

sc
al
es
; 5

 p
o
in
t 

Li
ke
rt
 s
ca
le
.  

In
st
ru
m
en

t 
d
ev
el
o
p
m
en

t 
Tr
an
sa
ct
iv
e 
m
em

o
ry
 s
ys
te
m
s 
ar
e 

im
p
o
rt
an
t 
fo
r 
te
am

s 
th
at
 n
ee
d
 t
o
 u
se
 

an
d
 in
te
gr
at
e 
kn
o
w
le
d
ge
 a
n
d
 

ex
p
er
ti
se
 t
h
at
 is
 d
is
tr
ib
u
te
d
 a
m
o
n
g 

te
am

 m
em

b
er
s.
 T
h
e 
m
ea
su
re
 is
 

p
ar
ti
cu
la
rl
y 
re
le
va
n
t 
fo
r 
cr
o
ss
‐

fu
n
ct
io
n
al
 p
ro
je
ct
 t
ea
m
s 
[5
7
].
  

Le
w
is
 2
0
0
3
 [
5
7
] 

O
th
er
 e
xa
m
p
le
s:
 U
se
d
 t
o
 e
xa
m
in
e 
th
e 

re
la
ti
o
n
sh
ip
 b
et
w
ee
n
 t
ra
n
sa
ct
iv
e 
m
em

o
ry
 

sy
st
em

s,
 p
er
ce
iv
ed

 t
ea
m
 e
ff
ec
ti
ve
n
es
s 
an
d
 w
o
rk
 

at
ti
tu
d
es
 in
 a
n
ae
st
h
es
ia
 t
ea
m
s 
[5
8
].
 (
Fr
an
ce
) 

B
as
ed

 o
n
 t
h
eo

ri
es
 a
ri
si
n
g 
fr
o
m
 k
n
o
w
le
d
ge
 m

an
ag
em

en
t,
 p
ri
m
ar
ily
 [
5
9
‐6
0
].
 

 
 

[E
M
ER

G
EN

T]
 

P
er
ce
iv
ed

 t
ea
m
 

in
te
gr
at
io
n
 

O
u
tc
o
m
e:
 d
ep

en
d
en

t 
va
ri
ab
le
 in
 s
tu
d
y 

ex
am

in
in
g 
th
e 
re
la
ti
o
n
sh
ip
 b
et
w
ee
n
 t
ea
m
 

m
em

b
er
 d
iv
er
si
ty
 (
st
at
u
s 
an
d
 o
th
er
 d
if
fe
re
n
ce
s)
 

an
d
 in
te
gr
at
io
n
 in

 c
lin
ic
al
 t
ea
m
s 
in
 h
o
sp
it
al
s.
 

(U
SA

) 

P
er
ce
iv
ed

 t
ea
m
 in
te
gr
at
io
n
 (
h
o
w
 w
el
l i
n
d
iv
id
u
al
s 
fu
n
ct
io
n
 w
it
h
in
 a
 t
ea
m
 a
n
d
 h
o
w
 w
el
l 

m
em

b
er
s 
re
la
te
 t
o
 e
ac
h
 o
th
er
):
 p
ar
ti
ci
p
at
io
n
 (
fr
eq

u
en

cy
 o
f 
in
te
ra
ct
io
n
 o
f 
m
em

b
er
s 
o
f 

th
e 
gr
o
u
p
 a
n
d
 t
h
e 
n
u
m
b
er
 o
f 
ac
ti
vi
ti
es
 in
 w
h
ic
h
 t
h
ey
 p
ar
ti
ci
p
at
e 
to
ge
th
er
),
 r
o
le
 

cl
ar
it
y,
 in
d
iv
id
u
al
 a
ss
es
sm

en
t 
o
f 
te
am

 f
u
n
ct
io
n
in
g 
(c
o
o
p
er
at
io
n
, c
o
o
rd
in
at
i o
n
, 

d
ec
is
io
n
 q
u
al
it
y,
 q
u
al
it
y 
o
f 
o
u
tc
o
m
es
).
  

1
9
 it
em

s,
 3
 

sc
al
es
; 7

 p
o
in
t 

Li
ke
rt
 s
ca
le
.  

O
b
se
rv
at
io
n
al
, 

an
al
yt
ic
al
 –
 c
ro
ss
 

se
ct
io
n
al
  

Sc
al
es
 h
av
e 
b
ee
n
 u
se
d
 in

 Q
I s
tu
d
ie
s.
 

R
o
le
 c
la
ri
ty
 a
n
d
 t
ea
m
 f
u
n
ct
io
n
in
g 

su
b
sc
al
es
 r
ef
er
 t
o
 c
lin
ic
al
 c
ar
e;
 w
o
u
ld
 

re
q
u
ir
e 
m
in
o
r 
re
w
o
rd
in
g 
fo
r 
Q
I t
ea
m
s.
 

Li
ch
te
n
st
ei
n
 1
9
9
7
 [
6
1
] 

O
th
er
 e
xa
m
p
le
s:
 p
re
d
ic
to
r 
o
f 
p
at
ie
n
t 
fu
n
ct
io
n
al
 

st
at
u
s 
in
 s
tu
d
y 
o
f 
in
te
rd
is
ci
p
lin
ar
y 
h
o
sp
it
al
‐b
as
ed

 
p
sy
ch
ia
tr
ic
 c
ar
e 
(2
 s
ca
le
s)
 [
6
2
‐6
3
];
 d
es
cr
ip
ti
ve
 

m
ea
su
re
 o
f 
fu
n
ct
io
n
in
g 
in
 Q
IC
 t
ea
m
s 
in
 p
ri
m
ar
y 

ca
re
 (
1
 s
ca
le
) 
[6
4
].
 (
U
SA

) 

B
as
ed

 o
n
 s
o
ci
al
 id
en

ti
fi
ca
ti
o
n
 t
h
eo

ry
 a
n
d
 e
m
b
ed

d
ed

 in
te
rg
ro
u
p
 r
el
at
io
n
s 
th
eo

ry
 [
6
5
‐

6
7
].
 

 
 

[P
R
O
C
ES
S,
 O
U
TC

O
M
E,
 E
M
ER

G
EN

T]
 

Te
am

 c
h
ec
k‐
u
p
 t
o
o
l (
TC

T)
 

D
ia
gn
o
st
ic
/p
re
d
ic
ti
ve
: t
o
 t
ra
ck
 t
h
e 
p
ro
gr
es
s 
o
f 

te
am

‐b
as
ed

 Q
I i
n
te
rv
en

ti
o
n
 in

 t
h
e 
IC
U
 a
n
d
 

id
en

ti
fy
 c
o
n
te
xt
u
al
 v
ar
ia
b
le
s 
lin
ke
d
 t
o
 p
ro
gr
es
s 

an
d
 o
u
tc
o
m
es
. T
h
e 
in
it
ia
l p
u
rp
o
se
 o
f 
th
e 
to
o
l 

w
as
 t
o
 m

o
n
it
o
r 
su
p
p
o
rt
 a
n
d
 c
o
m
m
u
n
ic
at
io
n
 

b
et
w
ee
n
 h
o
sp
it
al
 le
ad
er
s 
an
d
 Q
I t
ea
m
s 
[6
8
].
 

(U
SA

) 

C
o
n
te
xt
 a
n
d
 p
ro
gr
es
s 
o
f 
te
am

‐b
as
ed

 Q
I i
n
te
rv
en

ti
o
n
: i
n
te
rv
en

ti
o
n
 a
ct
iv
it
ie
s;
 

p
er
ce
iv
ed

 u
n
it
‐l
ev
el
 in
te
rv
en

ti
o
n
‐r
el
at
ed

 b
eh

av
io
u
r;
 im

p
le
m
en

ta
ti
o
n
 p
ro
ce
ss
es
 a
n
d
 

co
n
te
xt
 (
e.
g.
 le
ad
er
sh
ip
 s
u
p
p
o
rt
, r
es
o
u
rc
es
);
 p
er
ce
iv
ed

 b
ar
ri
er
s 
to
 t
ea
m
 p
ro
gr
es
s 

(k
n
o
w
le
d
ge
 o
f 
ev
id
en

ce
 a
n
d
 Q
I s
ki
lls
, g
o
al
 a
gr
ee
m
en

t,
 t
im

e,
 b
u
y‐
in
 f
ro
m
 o
th
er
 s
ta
ff
, 

le
ad
er
sh
ip
 s
u
p
p
o
rt
, a
u
to
n
o
m
y/
au
th
o
ri
ty
, a
b
ili
ty
 t
o
 w
o
rk
 a
s 
a 
te
am

).
 R
es
p
o
n
d
en
ts
 

re
p
o
rt
in
g 
an

 in
ab
ili
ty
 t
o
 w
o
rk
 t
o
ge
th
er
 c
o
m
p
le
te
 f
iv
e 
te
am

w
o
rk
 it
em

s 
(p
ar
ti
ci
p
at
io
n
, 

va
lu
in
g 
co
n
tr
ib
u
ti
o
n
s,
 t
ea
m
 c
o
h
es
io
n
, c
o
n
fl
ic
t,
 c
o
n
fl
ic
t 
re
so
lu
ti
o
n
).
  

3
1
‐3
6
 it
em

s;
 

re
sp
o
n
se
 s
ca
le
s 

va
ri
ed

, 5
 p
o
in
t 

fo
r 
b
ar
ri
e
rs
.  

In
st
ru
m
en

t 
d
ev
el
o
p
m
en

t 
Th

e 
m
ea
su
re
 f
o
cu
se
s 
o
n
 c
o
n
te
xt
. O

f 
3
1
 it
em

s,
 f
iv
e
 r
el
at
e 
b
ro
ad
ly
 t
o
 t
ea
m
 

tr
ai
ts
 o
r 
fu
n
ct
io
n
. T
ea
m
s 
re
p
o
rt
in
g 
an

 
in
ab
ili
ty
 t
o
 w
o
rk
 t
o
ge
th
er
 c
o
m
p
le
te
 

an
 a
d
d
it
io
n
al
 f
iv
e 
it
em

s 
ab
o
u
t  
te
am

 
fu
n
ct
io
n
.  
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In
st
ru
m
e
n
t 

(n
am

e,
 in
d
ex
, r
ef
er
en

ce
s 

fo
r 
m
ai
n
 r
ep

o
rt
s)
 

M
ai
n
 p
u
rp
o
se
 

(m
ea
su
re
m
en

t 
ai
m
 a
n
d
 c
o
n
te
xt
 o
f 
u
se
; e
xa
m
p
le
s 

o
f 
u
se
 in

 h
ea
lt
h
 c
ar
e)
 

D
e
sc
ri
p
ti
o
n
 o
f 
co
n
te
n
t 

(d
im

en
si
o
n
s,
 s
u
b
‐d
im

en
si
o
n
s;
 c
o
n
ce
p
tu
al
/t
h
eo

re
ti
ca
l b
as
is
) 

It
e
m
s 
&
 

re
sp
o
n
se
 s
ca
le
 

St
u
d
y 
d
e
si
gn
(s
) 

C
o
m
m
e
n
ts
 

  [m
ai
n
 d
o
m
ai
n
(s
) 
m
ea
su
re
d
] 

Lu
b
o
m
sk
i 2
0
0
8
 [
2
9
, 6
8
] 

O
th
er
 e
xa
m
p
le
s:
 u
se
d
 in

 e
va
lu
at
io
n
 o
f 
te
am

‐
b
as
ed

 Q
I i
n
te
rv
en

ti
o
n
s 
in
 t
h
e 
IC
U
 (
m
u
lt
ip
le
 

st
u
d
ie
s 
fr
o
m
 s
am

e 
au
th
o
rs
).
  

A
 c
o
n
ce
p
tu
al
 f
ra
m
ew

o
rk
 f
o
r 
th
e 
to
o
l i
s 
re
p
o
rt
ed

, b
u
t 
th
e 
th
eo

re
ti
ca
l b
as
is
 o
f 
th
e 

fr
am

ew
o
rk
 is
 n
o
t 
d
es
cr
ib
ed

 [
2
9
].
  

 
 

[C
O
N
TE
X
T,
 P
R
O
C
ES
S,
 E
M
ER

G
EN

T]
 

Te
am

 c
h
ar
ac
te
ri
st
ic
s 

q
u
es
ti
o
n
n
ai
re
 

P
re
d
ic
ti
ve
: T
o
 id
en

ti
fy
 c
h
ar
ac
te
ri
st
ic
s 
o
f 
Q
I t
ea
m
s 

an
d
 p
er
ce
iv
ed

 o
rg
an
is
at
io
n
al
 s
u
p
p
o
rt
 t
h
at
 

p
re
d
ic
t 
su
cc
es
sf
u
l o
u
tc
o
m
es
 f
o
r 
Q
IC
 t
ea
m
s.
 

(U
SA

) 

Te
am

 c
h
ar
ac
te
ri
st
ic
s 
an
d
 o
rg
an
is
at
io
n
 s
u
p
p
o
rt
 p
re
d
ic
ti
ve
 o
f 
Q
I s
u
cc
es
s:
 t
ea
m
‐w

o
rk
 

sk
ill
s;
 o
rg
an
iz
at
io
n
al
 le
ad
er
sh
ip
; p

ri
o
r 
ex
p
er
ie
n
ce
 w
it
h
 q
u
al
it
y 
im

p
ro
ve
m
en

t 
an
d
 

m
ea
su
re
m
en

t;
 u
se
fu
l i
n
fo
rm

at
io
n
 s
ys
te
m
s.
 

2
0
 it
em

s,
 4
 

sc
al
es
; 7

 p
o
in
t 

Li
ke
rt
 s
ca
le
. 

P
re
‐ 
an
d
 p
o
st
 

in
te
rv
en

ti
o
n
 

ev
al
u
at
io
n
 

D
es
ig
n
ed

 f
o
r 
p
re
‐ 
an
d
 p
o
st
‐

in
te
rv
en

ti
o
n
 m

ea
su
re
m
en

t 
‐ 
1
5
 o
f 
th
e 

it
em

s 
ar
e 
in
cl
u
d
ed

 a
t 
b
o
th
 t
im

e 
p
o
in
ts
 

an
d
 f
iv
e 
it
em

s 
ar
e 
sp
ec
if
ic
 t
o
 e
it
h
er
 

p
re
‐ 
o
r 
p
o
st
‐i
n
te
rv
en

ti
o
n
 

m
ea
su
re
m
en

t.
  

M
ill
s 
2
0
0
4
 [
6
9
‐7
0
] 

O
th
er
 e
xa
m
p
le
s:
 U
se
d
 in

 m
u
lt
ip
le
 e
va
lu
at
io
n
s 
o
f 

Q
IC
s 
in
 t
h
e 
V
et
er
an
s 
H
ea
lt
h
 A
d
m
in
is
tr
at
io
n
, 

m
ai
n
ly
 in

 h
o
sp
it
al
 s
et
ti
n
gs
 [
7
0
‐7
3
].
 M

ill
s 
an
d
 

co
lle
ag
u
es
 r
ep

o
rt
 a
n
al
ys
is
 o
f 
co
m
b
in
ed

 d
at
a 

fr
o
m
 f
iv
e 
o
f 
th
es
e 
st
u
d
ie
s 
[6
9
].
 (
U
SA

) 

B
as
ed

 o
n
 r
ev
ie
w
 o
f 
se
le
ct
ed

 li
te
ra
tu
re
 o
n
 c
h
ar
ac
te
ri
st
ic
s 
o
f 
su
cc
es
sf
u
l c
h
an
ge
 t
ea
m
s 

an
d
 m

ic
ro
sy
st
em

s 
[7
4
‐7
7
] 

 
 

[E
N
A
B
LI
N
G
 C
O
N
D
IT
IO
N
S,
 P
R
O
C
ES
S,
 

EM
ER

G
EN

T,
 O
U
TC

O
M
ES
] 
 

Th
e 
te
am

 s
u
rv
ey
 

P
re
d
ic
ti
ve
/o
u
tc
o
m
e:
 T
o
 m

ea
su
re
 c
o
gn
it
iv
e 
an
d
 

m
o
ti
va
ti
o
n
al
 c
au
se
s 
o
f 
ef
fe
ct
iv
e
 t
ea
m
w
o
rk
 in

 
h
ea
lt
h
 c
ar
e 
an
d
 e
n
ab
le
 e
va
lu
at
io
n
 o
f 

in
te
rv
en

ti
o
n
s 
ai
m
in
g 
to
 c
h
an
ge
 t
h
es
e 
fa
ct
o
rs
. 

(U
K
) 

C
o
gn
it
iv
e 
an
d
 m

o
ti
va
ti
o
n
al
 c
au
se
s 
o
f 
te
am

 e
ff
ec
ti
ve
n
es
s:
 t
e
am

 p
o
te
n
cy
, t
ea
m
 

id
en

ti
fi
ca
ti
o
n
, s
h
ar
ed

 m
en

ta
l m

o
d
el
s,
 t
ea
m
 m

et
a‐
co
gn
it
io
n
s 
(e
.g
. g
o
al
 c
la
ri
ty
, 

co
h
es
io
n
) 
co
m
m
u
n
ic
at
io
n
, t
ea
m
 p
er
sp
ec
ti
v e
s,
 v
al
u
in
g 
o
th
er
s 

3
9
 it
em

s,
 7
 

sc
al
es
; 5

 p
o
in
t 

Li
ke
rt
 s
ca
le
.  

In
st
ru
m
en

t 
d
ev
el
o
p
m
en

t 
Fi
rs
t 
re
p
o
rt
 f
o
r 
in
st
ru
m
en

t,
 a
d
ap
te
d
 

fo
r 
u
se
 w
it
h
 h
ea
lt
h
ca
re
 t
ea
m
s 
an
d
 

b
as
ed

 o
n
 p
ri
o
r 
w
o
rk
 w
it
h
 t
ea
m
s 
in
 

o
th
er
 c
o
n
te
xt
s.
  

M
ill
w
ar
d
 2
0
0
1
 [
7
8
] 

O
th
er
 e
xa
m
p
le
s:
 n
o
n
e 
id
en

ti
fi
ed

 
B
as
ed

 o
n
 t
h
e 
co
gn
it
iv
e‐
m
o
ti
va
ti
o
n
al
 m

o
d
el
 o
f 
te
am

 e
ff
ec
ti
ve
n
es
s 
(C
o
M
M
TE
) 

d
ev
el
o
p
ed

 b
y 
th
e 
au
th
o
rs
 (
u
n
p
u
b
lis
h
ed

 r
ep

o
rt
),
 a
n
d
 t
h
eo

ri
es
 o
f 
te
am

 p
o
te
n
cy
, s
h
ar
ed

 
m
en

ta
l m

o
d
el
s 
an
d
 t
ea
m
 id
en

ti
fi
ca
ti
o
n
. 

 
 

[P
R
O
C
ES
S,
 E
M
ER

G
EN

T]
 

Fa
ct
o
rs
 in
fl
u
en

ci
n
g 
su
cc
es
s 

in
 a
 Q
IC
 (
te
am

w
o
rk
 s
ca
le
) 

P
re
d
ic
ti
ve
/d
ia
gn
o
st
ic
: T
o
 m

ea
su
re
 p
o
te
n
ti
al
 

d
et
er
m
in
an
ts
 o
f 
Q
IC
 s
u
cc
es
s.
 T
h
e 
au
th
o
rs
 

su
gg
es
t 
re
tr
o
sp
ec
ti
ve
 u
se
 in

 Q
IC
 e
va
lu
at
io
n
s 
o
r 

p
ro
sp
ec
ti
ve
 u
se
 b
y 
ch
an
ge
 a
ge
n
ts
 a
s 
a 
ch
ec
kl
is
t 

to
 o
p
ti
m
is
e 
ch
an
ce
s 
o
f 
su
cc
es
s.
 (
N
et
h
er
la
n
d
s)
 

Ef
fe
ct
iv
e 
m
u
lt
id
is
ci
p
lin
ar
y 
te
am

w
o
rk
: c
le
ar
ly
 d
ef
in
ed

 r
o
le
s,
 m

an
ag
em

en
t 
su
p
p
o
rt
, 

p
re
p
ar
at
io
n
 a
n
d
 o
rg
an
is
at
io
n
 o
f 
co
lla
b
o
ra
ti
ve
 t
im

e,
 u
se
 o
f 
th
e 
im

p
ro
ve
m
en

t 
m
o
d
el
.  

1
8
 it
em

s,
 5
 p
o
in
t 

Li
ke
rt
 s
ca
le
 

In
st
ru
m
en

t 
d
ev
el
o
p
m
en

t 
Sc
al
e 
is
 o
n
e 
o
f 
th
re
e 
fr
o
m
 t
h
e 

Sc
h
o
u
te
n
 2
0
1
0
 in
st
ru
m
en

t.
 It
 is
 

su
it
ab
le
 f
o
r 
u
se
 a
s 
a 
st
an
d
 a
lo
n
e 
sc
al
e 

in
 a
n
 e
va
lu
at
io
n
 o
f 
te
am

‐b
as
ed

 Q
I.
  

Sc
h
o
u
te
n
, 2
0
1
0
 [
7
9
] 

O
th
er
 e
xa
m
p
le
s:
 n
o
n
e 
id
en

ti
fi
ed

 
B
as
ed

 o
n
 f
in
d
in
gs
 f
ro
m
 a
 s
ys
te
m
at
ic
 s
ea
rc
h
 f
o
r 
p
ap
e
rs
 o
n
 Q
IC
 t
h
eo

ry
 (
e.
g.
 p
ap
er
s 
[8
0
‐

8
2
])
 

 
 

[P
R
O
C
ES
S,
 E
M
ER

G
EN

T,
 C
O
N
TE
X
T]
 

Te
am

 p
er
fo
rm

an
ce
 s
u
rv
ey
 

(T
P
S)
 

D
is
cr
im

in
at
iv
e:
 t
o
 m

ea
su
re
 d
if
fe
re
n
ce
s 
b
et
w
ee
n
 

gr
o
u
p
s 
in
 t
h
e 
q
u
al
it
y 
o
f 
te
am

 o
r 
sm

al
l‐
gr
o
u
p
 

in
te
ra
ct
io
n
s 
am

o
n
g 
m
ed

ic
al
 s
tu
d
en

ts
. (
U
SA

) 

Q
u
al
it
y 
o
f 
te
am

 m
em

b
er
 in
te
ra
ct
io
n
: i
te
m
s 
en

co
m
p
as
s 
p
ar
ti
ci
p
at
io
n
; e
lic
it
in
g,
 

d
is
cu
ss
in
g 
an
d
 in
co
rp
o
ra
ti
n
g 
d
if
fe
re
n
t 
p
o
in
ts
 o
f 
vi
ew

; p
ay
in
g 
at
te
n
ti
o
n
 t
o
 o
th
er
s;
 

p
ro
b
le
m
 s
o
lv
in
g 
an
d
 d
ec
is
io
n
 m

ak
in
g;
 p
ro
vi
d
in
g 
fe
ed

b
ac
k 
o
n
 in
d
iv
id
u
al
 p
er
fo
rm

an
ce
. 

1
8
 it
em

s;
 7
 p
o
in
t 

Li
ke
rt
 s
ca
le
.  

In
st
ru
m
en

t 
d
ev
el
o
p
m
en

t 
In
st
ru
m
en

t 
m
ea
su
re
s 
co
lla
b
o
ra
ti
ve
 

b
eh

av
io
u
rs
, a
n
d
 w
as
 o
ri
gi
n
al
ly
 

d
es
ig
n
ed

 f
o
r 
m
ed

ic
al
 e
d
u
ca
ti
o
n
 u
si
n
g 

te
am

‐b
as
ed

 le
ar
n
in
g 
m
et
h
o
d
s.
 

Th
o
m
p
so
n
 2
0
0
9
 [
8
3
] 
 

O
th
er
 e
xa
m
p
le
s:
 n
o
n
e 
id
en

ti
fi
ed

 
B
as
ed

 o
n
 r
ev
ie
w
 o
f 
lit
er
at
u
re
 o
n
 s
m
al
l g
ro
u
p
 le
ar
n
in
g 
(t
w
o
 r
ef
er
en

ce
s 
p
ro
vi
d
ed

),
 b
u
t 

th
e 
co
n
ce
p
tu
al
 b
as
is
 f
o
r 
it
em

s 
an
d
 c
o
n
st
ru
ct
 d
ef
in
it
io
n
s 
is
 n
o
t 
ex
p
lic
it
ly
 r
ep

o
rt
ed

.  
 

 
[P
R
O
C
ES
S]
 

C
Q
I t
ea
m
 c
lim

at
e 
an
d
 

in
te
rp
er
so
n
al
 r
el
at
io
n
sh
ip
s
P
re
d
ic
ti
ve
: T
o
 e
xa
m
in
e 
th
e 
re
la
ti
o
n
sh
ip
 b
et
w
ee
n
 

te
am

 c
lim

at
e,
 in
te
rp
er
so
n
al
 r
el
at
io
n
sh
ip
s 
an
d
 

p
er
ce
iv
ed

 t
ea
m
 p
er
fo
rm

an
ce
 (
se
lf
‐ 
an
d
 a
ss
es
so
r‐

Te
am

 c
lim

at
e 
an
d
 in
te
rp
er
so
n
al
 r
el
at
io
n
sh
ip
s:
 g
ro
u
p
 c
lim

at
e 
(s
el
f‐
d
is
cl
o
su
re
; g
ro
u
p
 

le
ar
n
in
g 
o
ri
en

ta
ti
o
n
; p

sy
ch
o
lo
gi
ca
l s
af
et
y)
, i
n
te
rp
er
so
n
al
 r
el
at
io
n
sh
ip
s 
(p
er
ce
p
ti
o
n
s 
o
f 

fe
ed

b
ac
k 
gi
vi
n
g 
an
d
 s
ee
ki
n
g;
 t
as
k 
an
d
 r
el
at
io
n
sh
ip
 c
o
n
fl
ic
t)
 

3
3
 it
em

s,
 7
 

sc
al
es
; 7

 p
o
in
t 

Li
ke
rt
 s
ca
le
.  

O
b
se
rv
at
io
n
al
, 

an
al
yt
ic
al
 –
 c
ro
ss
 

se
ct
io
n
al
 

M
an
y 
o
f 
th
e 
sc
al
es
 a
re
 a
d
ap
te
d
 f
ro
m
 

co
m
m
o
n
ly
 u
se
d
 s
ca
le
s 
m
ea
su
ri
n
g 

te
am

 c
o
n
st
ru
ct
s.
  

450



In
st
ru
m
e
n
t 

(n
am

e,
 in
d
ex
, r
ef
er
en

ce
s 

fo
r 
m
ai
n
 r
ep

o
rt
s)
 

M
ai
n
 p
u
rp
o
se
 

(m
ea
su
re
m
en

t 
ai
m
 a
n
d
 c
o
n
te
xt
 o
f 
u
se
; e
xa
m
p
le
s 

o
f 
u
se
 in

 h
ea
lt
h
 c
ar
e)
 

D
e
sc
ri
p
ti
o
n
 o
f 
co
n
te
n
t 

(d
im

en
si
o
n
s,
 s
u
b
‐d
im

en
si
o
n
s;
 c
o
n
ce
p
tu
al
/t
h
eo

re
ti
ca
l b
as
is
) 

It
e
m
s 
&
 

re
sp
o
n
se
 s
ca
le
 

St
u
d
y 
d
e
si
gn
(s
) 

C
o
m
m
e
n
ts
 

  [m
ai
n
 d
o
m
ai
n
(s
) 
m
ea
su
re
d
] 

ra
te
d
) 
in
 h
o
sp
it
al
 C
Q
I t
ea
m
s.
 (
U
SA

) 

W
ilk
en

s 
2
0
0
6
 [
5
4
] 

O
th
er
 e
xa
m
p
le
s:
 n
o
n
e 
id
en

ti
fi
ed

 
O
ve
ra
ll,
 b
as
ed

 o
n
 t
h
eo

ri
es
 r
el
at
ed

 t
o
 C
Q
I a
n
d
 g
ro
u
p
 p
ro
ce
ss
 (
e.
g.
 [
8
4
‐8
5
])
. E
ac
h
 o
f 
th
e 

sc
al
es
 c
o
m
p
ri
si
n
g 
th
e 
m
ea
su
re
 a
re
 b
as
ed

 o
n
 r
el
at
ed

 t
h
eo

re
ti
ca
l w

o
rk
 (
e.
g.
 J
eh

n
’s
 

sc
al
e 
b
as
ed

 o
n
 t
h
eo

ri
es
 o
f 
in
tr
a‐
gr
o
u
p
 c
o
n
fl
ic
t 
[8
6
])
 

 
 

[P
R
O
C
ES
S,
 E
M
ER

G
EN

T]
 

N
o
n
 h
ea
lt
h
 c
ar
e 

 
 

 
 

 

Em
p
o
w
er
in
g 
le
ad
er
sh
ip
 

q
u
es
ti
o
n
n
ai
re
 (
EL
Q
) 

D
ia
gn
o
st
ic
/p
re
d
ic
ti
ve
: t
o
 m

ea
su
re
 e
m
p
o
w
er
in
g 

le
ad
er
sh
ip
 b
eh

av
io
u
rs
 in

 t
ea
m
s 
in
 a
n
y 
se
tt
in
g.
 

(U
SA

) 

Em
p
o
w
er
in
g 
le
ad
er
sh
ip
: c
o
ac
h
in
g 
b
eh

av
io
u
rs
 (
p
ro
vi
d
in
g 
fe
ed

b
ac
k,
 e
n
co
u
ra
gi
n
g 
an
d
 

te
ac
h
in
g 
te
am

w
o
rk
 b
eh

av
io
u
rs
),
 in
fo
rm

in
g 
(e
xp
la
in
in
g 
o
rg
an
is
at
io
n
al
 g
o
al
s,
 d
ec
is
io
n
s,
 

p
o
lic
ie
s 
an
d
 e
xp
ec
ta
ti
o
n
s 
in
 r
el
at
io
n
 t
o
 t
h
e 
te
am

’s
 w
o
rk
),
 le
ad
in
g 
b
y 
ex
am

p
le
 (
se
tt
in
g 

an
d
 d
em

o
n
st
ra
ti
n
g 
h
ig
h
 s
ta
n
d
ar
d
s 
fo
r 
o
w
n
 p
er
fo
rm

an
ce
),
 s
h
o
w
in
g 

co
n
ce
rn
/i
n
te
ra
ct
in
g 
w
it
h
 t
h
e 
te
am

, p
ar
ti
ci
p
at
iv
e 
d
ec
is
io
n
‐m

ak
in
g 
(l
ea
d
er
’s
 d
ec
is
io
n
‐

m
ak
in
g 
st
yl
e 
is
 p
ar
ti
ci
p
at
iv
e)
 

3
8
 it
em

s,
 5
 

sc
al
es
; 5
p
o
in
t 

Li
ke
rt
 s
ca
le
.  

In
st
ru
m
en

t 
d
ev
el
o
p
m
en

t 
A
n
 in
st
ru
m
en

t 
su
it
ab
le
 f
o
r 
m
ea
su
ri
n
g 

le
ad
er
 b
eh

av
io
u
rs
 t
h
at
 e
m
p
o
w
er
 

te
am

s.
 S
ca
le
s 
ca
n
 b
e 
u
se
d
 

in
d
iv
id
u
al
ly
. 

A
rn
o
ld
 2
0
0
0
 [
8
7
] 

O
th
er
 e
xa
m
p
le
s:
 n
o
n
e 
id
en

ti
fi
ed

 in
 h
ea
lt
h
 c
ar
e.
 

B
as
ed

 o
n
 a
 m

o
d
el
 o
f 
le
ad
er
 b
eh

av
io
u
rs
 t
h
at
 s
u
p
p
o
rt
 t
ea
m
 e
m
p
o
w
er
m
en

t 
d
ev
el
o
p
ed

 
b
y 
th
e 
au
th
o
rs
 f
ro
m
 a
n
al
ys
is
 o
f 
ke
y 
in
fo
rm

an
t 
in
te
rv
ie
w
s 
an
d
 r
el
at
ed

 t
h
eo

ry
 (
e.
g.
 [
8
8
‐

9
0
])
. 

 
 

[L
EA

D
ER

] 

Te
am

 le
ar
n
in
g 
o
ri
en

ta
ti
o
n
 
O
u
tc
o
m
e/
p
re
d
ic
ti
ve
: t
o
 m

ea
su
re
 le
ar
n
in
g 

o
ri
en

ta
ti
o
n
 a
s 
an

 o
u
tc
o
m
e 
o
f 
te
am

 s
tr
u
ct
u
re
 a
n
d
 

p
ro
ce
ss
 [
9
1
],
 a
n
d
 a
s 
a 
p
re
d
ic
to
r 
o
f 
o
b
je
ct
iv
el
y 

m
ea
su
re
d
 t
ea
m
 p
er
fo
rm

an
ce
 [
9
2
].
 (
U
SA

) 

Te
am

 le
ar
n
in
g 
o
ri
en

ta
ti
o
n
: e
xt
en

t 
to
 w
h
ic
h
 a
 t
ea
m
 e
m
p
h
as
iz
es
 le
ar
n
in
g 
go
al
s 

(d
ev
el
o
p
m
en

t 
o
f 
sk
ill
, k
n
o
w
le
d
ge
, a
n
d
 c
o
m
p
et
en

ce
) 
o
ve
r 
p
er
fo
rm

an
ce
 g
o
al
s 

(d
em

o
n
st
ra
ti
n
g 
co
m
p
et
en

ce
 a
n
d
 a
vo
id
in
g 
fa
ilu
re
) 
(p
5
5
2
‐3
) 

5
 it
em

s;
 7
 p
o
in
t 

Li
ke
rt
 s
ca
le
.  

O
b
se
rv
at
io
n
al
, 

an
al
yt
ic
al
 –
 

lo
n
gi
tu
d
in
al
 

M
ea
su
re
s 
an

 a
tt
it
u
d
in
al
 c
o
n
st
ru
ct
 

th
at
 m

ay
 p
re
d
ic
t 
w
h
et
h
er
 t
ea
m
s 
ar
e 

re
ce
p
ti
ve
 t
o
 a
d
o
p
ti
n
g 
le
ar
n
in
g 

b
eh

av
io
u
rs
, w

h
ic
h
 a
re
 a
n
 im

p
o
rt
an
t 

co
m
p
o
n
en

t 
o
f 
C
Q
I m

et
h
o
d
s.
 

B
u
n
d
er
so
n
 2
0
0
3
 [
9
1
‐9
2
] 

O
th
er
 e
xa
m
p
le
s:
 n
o
n
e 
id
en

ti
fi
ed

 in
 h
ea
lt
h
 c
ar
e.
 

B
as
ed

 o
n
 t
h
eo

ri
es
 o
f 
gr
o
u
p
/c
o
lle
ct
iv
e 
go
al
 o
ri
en

ta
ti
o
n
 a
n
d
 o
rg
an
is
at
io
n
al
 le
ar
n
in
g 

(m
u
lt
ip
le
 s
o
u
rc
e 
re
fe
re
n
ce
s 
p
ro
vi
d
ed

).
  

 
 

[E
M
ER

G
EN

T]
 

Te
am

 s
tr
u
ct
u
re
 

P
re
d
ic
ti
ve
: a
n
te
ce
d
en

t 
va
ri
ab
le
 in

 a
 m

o
d
el
 

te
st
in
g 
th
e 
as
so
ci
at
io
n
 b
et
w
ee
n
 t
ea
m
 s
tr
u
ct
u
re
, 

te
am

 p
ro
ce
ss
 (
in
fo
rm

at
io
n
 s
h
ar
in
g)
, a
n
d
 t
ea
m
 

le
ar
n
in
g 
o
ri
en

ta
ti
o
n
 [
9
1
].
 (
U
SA

) 

Te
am

 s
tr
u
ct
u
re
: e
xt
en

t 
to
 w
h
ic
h
 t
ea
m
 h
as
 a
n
 e
la
b
o
ra
te
 d
iv
is
io
n
 o
f 
la
b
o
u
r 
b
as
e d

 o
n
 

sp
ec
ia
lis
at
io
n
 (
h
o
ri
zo
n
ta
l d
iv
is
io
n
) 
an
d
 h
ie
ra
rc
h
y 
(v
er
ti
ca
l d
iv
is
io
n
),
 a
n
d
 t
h
e 
ex
te
n
t 
to
 

w
h
ic
h
 t
h
er
e 
ar
e 
cl
ea
r 
p
ro
ce
d
u
re
s 
fo
r 
co
o
rd
in
at
in
g 
an
d
 p
ri
o
ri
ti
si
n
g 
w
o
rk
 

(f
o
rm

al
iz
at
io
n
).
  

5
 it
em

s;
 7
 p
o
in
t 

Li
ke
rt
 s
ca
le
.  

O
b
se
rv
at
io
n
al
, 

an
al
yt
ic
al
 –
 c
ro
ss
 

se
ct
io
n
al
 

A
lt
h
o
u
gh

 m
ea
su
ri
n
g 
a 
n
ar
ro
w
 

co
n
st
ru
ct
, t
h
is
 is
 o
n
e 
o
f 
fe
w
 

in
st
ru
m
en

ts
 m

ea
su
ri
n
g 
te
am

 
st
ru
ct
u
re
 w
it
h
 it
em

s 
re
le
va
n
t 
fo
r 
C
Q
I 

te
am

s.
 

B
u
n
d
er
so
n
 2
0
1
0
a 
[9
2
] 

O
th
er
 e
xa
m
p
le
s:
 n
o
n
e 
id
en

ti
fi
ed

 in
 h
ea
lt
h
 c
ar
e.
 

B
as
ed

 o
n
 c
o
n
ce
p
tu
al
is
at
io
n
s 
o
f 
o
rg
an
is
at
io
n
al
 s
tr
u
ct
u
re
 f
ro
m
 s
o
ci
o
lo
gi
ca
l a
n
d
 

o
rg
an
is
at
io
n
al
 t
h
eo

ry
 (
e.
g.
 [
9
3
])
. 

 
 

[T
EA

M
 D
ES
IG
N
] 

Te
am

w
o
rk
 a
n
d
 t
ru
st
 in

 
co
lle
ag
u
es
 

O
u
tc
o
m
e:
 D
ep

en
d
en

t 
va
ri
ab
le
 in
 s
tu
d
y 
in
 

m
an
u
fa
ct
u
ri
n
g 
se
ct
o
r 
ex
p
lo
ri
n
g 
d
et
er
m
in
an
ts
 o
f 

in
d
iv
id
u
al
 a
d
o
p
ti
o
n
 o
f 
a 
TQ

M
 o
ri
en

ta
ti
o
n
. (
U
K
) 

Te
am

w
o
rk
 (
ex
te
n
t 
o
f 
te
am

w
o
rk
 b
as
ed

 o
n
: t
ea
m
 s
p
ir
it
 a
n
d
 c
o
o
p
er
at
io
n
, w

ill
in
gn
es
s 
to
 

su
p
p
o
rt
 a
n
d
 e
n
co
u
ra
ge
 o
th
er
 t
ea
m
 m

em
b
er
s,
 v
al
u
e 
p
la
ce
d
 o
n
 t
ea
m
 p
er
fo
rm

an
ce
),
 

tr
u
st
 (
co
m
p
et
en

ce
, a
b
ili
ty
 t
o
 r
el
y 
o
n
 w
o
rk
m
at
es
) 

1
2
 it
em

s,
 2
 

sc
al
es
; 7

 p
o
in
t 

Li
ke
rt
 s
ca
le
 

O
b
se
rv
at
io
n
al
 –
 

an
al
yt
ic
al
, 

lo
n
gi
tu
d
in
al
  

D
ev
el
o
p
ed

 f
o
r 
C
Q
I t
ea
m
s 
in
 t
h
e 

m
an
u
fa
ct
u
ri
n
g 
se
ct
o
r,
 h
o
w
ev
er
 it
em

 
w
o
rd
in
g 
is
 g
en

er
ic
 a
n
d
 s
u
it
ab
le
 f
o
r 

an
y 
co
n
te
xt
.  

C
o
yl
e‐
Sh
ap
ir
o
, 2
0
0
3
 [
9
4
] 

O
th
er
 e
xa
m
p
le
s:
 n
o
n
e 
id
en

ti
fi
ed

 in
 h
ea
lt
h
 c
ar
e.
 

B
as
ed

 o
n
 a
 r
ev
ie
w
 o
f 
TQ

M
 li
te
ra
tu
re
 (
se
le
ct
ed

 r
ef
er
en

ce
s 
ci
te
d
).
 

 
 

[E
M
ER

G
EN

T]
 

C
o
lle
ct
iv
e 
o
ri
en

ta
ti
o
n
 s
ca
le

P
re
d
ic
to
r:
 t
o
 m

ea
su
re
 c
o
lle
ct
iv
e 
o
ri
en

ta
ti
o
n
 a
s 
a 

p
re
d
ic
to
r 
o
f 
te
am

 p
er
fo
rm

an
ce
, i
n
 a
n
y 
te
am

. 
(U
SA

) 

C
o
lle
ct
iv
e 
o
ri
en

ta
ti
o
n
: a
ff
ili
at
io
n
 (
p
re
fe
re
n
ce
 f
o
r 
w
o
rk
in
g 
w
it
h
 o
th
er
s 
ve
rs
u
s.
 w
o
rk
in
g 

al
o
n
e)
, d
o
m
in
an
ce
 (
se
lf
‐i
n
te
re
st
, d
o
m
in
an
ce
, a
n
d
 c
o
n
tr
o
l v
er
su
s 
o
th
er
‐i
n
te
re
st
 a
n
d
 

co
o
p
er
at
io
n
) 

1
5
 it
em

s;
 5
 p
o
in
t 

Li
ke
rt
 s
ca
le
.  

In
st
ru
m
en

t 
d
ev
el
o
p
m
en

t 
Sc
al
es
 a
re
 c
o
n
ce
p
tu
al
ly
 r
el
ev
an
t,
 

m
ea
su
ri
n
g 
p
re
fe
re
n
ce
s 
fo
r 
te
am

w
o
rk
 

o
ve
r 
in
d
iv
id
u
al
 w
o
rk
, a
n
d
 h
av
e 
a 

451



In
st
ru
m
e
n
t 

(n
am

e,
 in
d
ex
, r
ef
er
en

ce
s 

fo
r 
m
ai
n
 r
ep

o
rt
s)
 

M
ai
n
 p
u
rp
o
se
 

(m
ea
su
re
m
en

t 
ai
m
 a
n
d
 c
o
n
te
xt
 o
f 
u
se
; e
xa
m
p
le
s 

o
f 
u
se
 in

 h
ea
lt
h
 c
ar
e)
 

D
e
sc
ri
p
ti
o
n
 o
f 
co
n
te
n
t 

(d
im

en
si
o
n
s,
 s
u
b
‐d
im

en
si
o
n
s;
 c
o
n
ce
p
tu
al
/t
h
eo

re
ti
ca
l b
as
is
) 

It
e
m
s 
&
 

re
sp
o
n
se
 s
ca
le
 

St
u
d
y 
d
e
si
gn
(s
) 

C
o
m
m
e
n
ts
 

  [m
ai
n
 d
o
m
ai
n
(s
) 
m
ea
su
re
d
] 

so
u
n
d
 t
h
eo

re
ti
ca
l b
as
is
. 

D
ri
sk
el
l 2
0
1
0
 [
9
5
] 

O
th
er
 e
xa
m
p
le
s:
 S
el
ec
te
d
 it
em

s 
u
se
d
 t
o
 d
ev
el
o
p
 

a 
n
ew

 m
ea
su
re
 o
f 
te
am

w
o
rk
 a
m
o
n
g 
em

er
ge
n
cy
 

m
ed

ic
al
 t
ec
h
n
ic
ia
n
s 
[9
6
],
 b
u
t 
n
o
 e
xa
m
p
le
s 
o
f 
u
se
 

o
f 
in
st
ru
m
en

t 
o
r 
sc
al
es
.  

B
as
ed

 o
n
 t
h
eo

ry
 a
n
d
 e
m
p
ir
ic
al
 r
es
ea
rc
h
 o
n
 in
d
iv
id
u
al
is
m
 a
n
d
 c
o
lle
ct
iv
is
m
 (
e.
g.
 [
9
7
])
 

 
 

[A
N
TE
C
ED

EN
T]
 

Te
am

 c
o
n
te
xt
 

P
re
d
ic
ti
ve
: t
o
 e
xa
m
in
e 
w
h
et
h
er
 t
ea
m
 s
tr
u
ct
u
re
s 

ar
e 
p
re
d
ic
ti
ve
 o
f 
sh
ar
ed

 b
el
ie
fs
, l
ea
rn
in
g 

b
eh

av
io
u
r 
an
d
 t
ea
m
 p
er
fo
rm

an
ce
. (
U
SA

) 

Su
p
p
o
rt
iv
en

es
s 
o
f 
o
rg
an
is
at
io
n
al
 c
o
n
te
xt
 (
in
fo
rm

at
io
n
, e
xp
er
t 
as
si
st
an
ce
 a
n
d
 t
ra
in
in
g,
 

re
w
ar
d
s 
o
r 
re
co
gn
it
io
n
),
 t
ea
m
 le
ad
er
 c
o
ac
h
in
g,
 t
as
k 
d
es
ig
n
 (
si
gn
if
ic
an
ce
, f
ee
d
b
ac
k)
, 

cl
ea
r 
d
ir
ec
ti
o
n
, t
ea
m
 c
o
m
p
o
si
ti
o
n
 (
ca
p
ab
ili
ti
es
).
  

1
4
 it
em

s,
 5
 

sc
al
es
; 7

 p
o
in
t 

Li
ke
rt
 s
ca
le
 

O
b
se
rv
at
io
n
al
, 

an
al
yt
ic
al
 ‐
 

lo
n
gi
tu
d
in
al
 

In
cl
u
d
es
 s
ca
le
s 
fr
o
m
 o
th
er
 s
o
u
rc
es
 

(e
.g
 [
5
5
])
. N

o
t 
al
l s
ca
le
s 
w
er
e 
in
cl
u
d
ed

 
in
 m

o
d
el
 t
es
te
d
 b
y 
th
e 
au
th
o
rs
.  

Ed
m
o
n
d
so
n
 1
9
9
9
c 
[4
7
] 

O
th
er
 e
xa
m
p
le
s:
 n
o
n
e 
id
en

ti
fi
ed

 
B
as
ed

 o
n
 a
 m

o
d
el
 o
f 
te
am

 le
ar
n
in
g 
d
ev
el
o
p
ed

 b
y 
th
e 
au
th
o
r,
 w
h
ic
h
 d
ra
w
s 
o
n
 

o
rg
an
is
at
io
n
al
 le
ar
n
in
g 
th
eo

ry
 (
fo
r 
ex
am

p
le
s,
 s
ee

 [
4
9
‐5
1
])
. 

 
 

[E
N
A
B
LI
N
G
 C
O
N
D
IT
IO
N
S,
 E
M
ER

G
EN

T]
 

C
o
lle
ct
iv
e 
le
ad
er
sh
ip
 

sc
al
es
 

P
re
d
ic
ti
ve
: t
o
 m

ea
su
re
 c
o
lle
ct
iv
e 
le
ad
er
sh
ip
 r
o
le
s 

an
d
 b
eh

av
io
u
rs
 a
s 
m
ed

ia
to
rs
 o
f 
te
am

 
p
er
fo
rm

an
ce
. (
U
SA

) 

C
o
lle
ct
iv
e 
le
ad
er
sh
ip
 b
eh

av
io
u
rs
: r
el
at
ed

 t
o
 t
as
ks
 (
fr
eq

u
en

cy
 w
it
h
 w
h
ic
h
 t
ea
m
 

m
em

b
er
s 
sh
ar
e 
in
 p
la
n
n
in
g 
an
d
 o
rg
an
is
in
g 
th
e 
te
am

’s
 w
o
rk
; p

ro
b
le
m
 s
o
lv
in
g)
, r
el
at
ed

 
to
 r
el
at
io
n
sh
ip
s 
(p
ro
vi
d
in
g 
su
p
p
o
rt
 a
n
d
 c
o
n
si
d
er
at
io
n
 f
o
r 
te
am

 m
em

b
er
s;
 

d
ev
el
o
p
m
en

t 
an
d
 m

en
to
ri
n
g 
o
f 
te
am

 m
em

b
er
s)
.  

2
5
 it
em

s,
4
 

sc
al
es
; 7

 p
o
in
t 

Li
ke
rt
 s
ca
le
.  

In
st
ru
m
en

t 
d
ev
el
o
p
m
en

t 
Sc
al
es
 a
re
 r
el
ev
an
t 
to
 m

ea
su
ri
n
g 
h
o
w
 

te
am

 m
em

b
er
s 
sh
ar
e 
re
sp
o
n
si
b
ili
ty
 

fo
r 
co
re
 t
as
ks
 a
n
d
 c
an

 b
e 
u
se
d
 

in
d
iv
id
u
al
ly
.  

H
ill
er
 2
0
0
6
 [
9
8
] 

O
th
er
 e
xa
m
p
le
s:
 n
o
n
e 
id
en

ti
fi
ed

 in
 h
ea
lt
h
 c
ar
e.
 

B
as
ed

 o
n
 t
h
eo

ri
es
 o
f 
co
lle
ct
iv
e 
le
ad
er
sh
ip
, f
o
cu
si
n
g 
o
n
 b
eh

av
io
u
rs
 in
cl
u
d
ed

 in
 t
h
e 

M
an
ag
er
ia
l P
ra
ct
ic
es
 S
u
rv
ey
 [
9
9
] 

 
 

[P
R
O
C
ES
S,
 L
EA

D
ER

] 

Te
am

w
o
rk
 q
u
al
it
y 
(T
W
Q
) 

sc
al
es
 

P
re
d
ic
ti
ve
: t
o
 m

ea
su
re
 t
ea
m
w
o
rk
 q
u
al
it
y 
as
 a
 

p
re
d
ic
to
r 
o
f 
th
e 
su
cc
es
s 
o
f 
in
n
o
va
ti
o
n
 p
ro
je
ct
s,
 

fo
cu
si
n
g 
in
 t
h
is
 s
tu
d
y 
o
n
 s
o
ft
w
ar
e 
d
ev
el
o
p
m
en

t 
te
am

s.
 (
G
er
m
an
y)
 

Te
am

 c
o
lla
b
o
ra
ti
ve
 p
ro
ce
ss
es
: c
o
m
m
u
n
ic
at
io
n
 (
f r
eq

u
en

t,
 in
fo
rm

al
, d
ir
ec
t,
 o
p
en

),
 

co
o
rd
in
at
io
n
 (
in
d
iv
id
u
al
 e
ff
o
rt
s 
st
ru
ct
u
re
d
 a
n
d
 s
yn
ch
ro
n
is
ed

),
 b
al
an
ce
 o
f 
m
em

b
er
 

co
n
tr
ib
u
ti
o
n
s 
(e
xp
er
ti
se
 u
se
d
 t
o
 f
u
ll 
p
o
te
n
ti
al
),
 m

u
tu
al
 s
u
p
p
o
rt
 (
h
el
p
 a
n
d
 s
u
p
p
o
rt
 in

 
ca
rr
yi
n
g 
o
u
t 
ta
sk
s)
, e
ff
o
rt
 (
ex
er
te
d
 o
n
 t
ea
m
 t
as
ks
),
 c
o
h
es
io
n
 (
m
o
ti
va
ti
o
n
 t
o
 m

ai
n
ta
in
 

th
e 
te
am

).
  

3
8
 it
em

s,
 6
 

sc
al
es
; 5

 p
o
in
t 

Li
ke
rt
 s
ca
le
.  

In
st
ru
m
en

t 
d
ev
el
o
p
m
en

t 
M
ea
su
re
s 
m
u
lt
ip
le
 d
im

en
si
o
n
s 
o
f 

te
am

 p
ro
ce
ss
 a
n
d
 e
m
er
ge
n
t 
st
at
es
, 

fo
cu
si
n
g 
o
n
 p
ro
je
ct
 t
ea
m
s.
 C
o
n
te
n
t 

an
d
 it
em

 w
o
rd
in
g 
ar
e 
su
it
ab
le
 f
o
r 
C
Q
I 

te
am

s 
in
 p
ri
m
ar
y 
ca
re
.  

H
o
eg
l 2
0
0
1
 [
1
0
0
] 

O
th
er
 e
xa
m
p
le
s:
 m

u
lt
ip
le
 s
tu
d
ie
s 
b
y 
th
e 

d
ev
el
o
p
er
s,
 b
u
t 
n
o
n
e 
id
en

ti
fi
ed

 in
 h
ea
lt
h
 c
ar
e.
 

B
as
ed

 o
n
 s
el
ec
te
d
 li
te
ra
tu
re
 o
n
 t
ea
m
w
o
rk
 p
ro
ce
ss
, f
o
cu
ss
in
g 
o
n
 c
o
lla
b
o
ra
ti
ve
 

b
eh

av
io
u
rs
 t
h
at
 s
u
p
p
o
rt
 t
ea
m
 in
n
o
va
ti
o
n
 (
e.
g.
 [
3
9
‐4
0
, 1
0
1
‐1
0
3
])
 

 
 

[P
R
O
C
ES
S,
 E
M
ER

G
EN

T]
 

D
ec
is
io
n
 m

ak
in
g 
p
ro
ce
ss
es
 

an
d
 q
u
al
it
y 
sc
al
es
 

P
re
d
ic
ti
ve
/o
u
tc
o
m
e:
 t
o
 t
es
t 
a 
m
o
d
el
 o
f 
th
e 

re
la
ti
o
n
sh
ip
 b
et
w
ee
n
 t
ea
m
 in
te
rd
ep

en
d
en

ce
, 

co
n
fl
ic
t 
m
an
ag
em

en
t 
p
ro
ce
ss
es
 a
n
d
 p
er
ce
iv
ed

 
d
ec
is
io
n
 m

ak
in
g 
q
u
al
it
y 
in
 m

an
ag
em

en
t 
te
am

s.
 

(N
et
h
er
la
n
d
s)
 

C
o
n
fl
ic
t 
b
eh

av
io
u
rs
 d
u
ri
n
g 
d
ec
is
io
n
 m

ak
in
g 
p
ro
ce
ss
es
: u

se
 o
f 
in
te
gr
at
iv
e
 b
eh

av
io
u
rs
 

(i
n
fo
rm

at
io
n
 e
xc
h
an
ge
, s
ea
rc
h
 f
o
r 
u
n
d
er
ly
in
g 
o
b
je
ct
iv
es
, r
ed

ef
in
it
io
n
 o
f 
in
it
ia
lly
 

in
co
m
p
at
ib
le
 s
ta
n
d
p
o
in
ts
, i
n
te
gr
at
io
n
 o
f 
d
if
fe
re
n
t 
p
er
sp
ec
ti
ve
s 
in
to
 h
ig
h
‐q
u
al
it
y 

d
ec
is
io
n
s)
, u
se
 o
f 
d
is
tr
ib
u
ti
ve
 b
eh

av
io
u
r 
(s
u
p
p
re
ss
in
g 
o
r 
tr
iv
ia
lis
in
g 
is
su
es
 t
o
 p
re
ve
n
t 

co
n
tr
o
ve
rs
y,
 e
va
d
in
g 
d
ia
le
ct
ic
al
 in
te
ra
ct
io
n
s 
w
i t
h
 o
p
p
o
n
en

ts
).
 D
ec
is
io
n
 q
u
al
it
y 

(q
u
al
it
y 
co
m
p
ar
ed

 t
o
 in
it
ia
l p
ro
p
o
sa
ls
 o
r 
in
d
iv
id
u
al
 id
ea
s;
 b
es
t 
th
e 
te
am

 w
as
 c
ap
ab
le
 

o
f)
. 

1
6
 it
em

s 
m
ea
su
ri
n
g 

p
ro
ce
ss
, 2
 s
ca
le
s;
 

3
 it
em

s 
m
ea
su
ri
n
g 

sa
ti
sf
ac
ti
o
n
; 5

 
p
o
in
t 
Li
ke
rt
 

sc
al
e.
  

O
b
se
rv
at
io
n
al
, 

an
al
yt
ic
al
 –
 c
ro
ss
 

se
ct
io
n
al
 

Sc
al
es
 s
u
it
ab
le
 f
o
r 
m
ea
su
ri
n
g 

in
te
rp
er
so
n
al
 p
ro
ce
ss
es
 d
u
ri
n
g 
C
Q
I 

d
ec
is
io
n
 m

ak
in
g 
an
d
 s
at
is
fa
ct
io
n
 w
it
h
 

d
ec
is
io
n
s.
 P
ro
ce
ss
 s
ca
le
s 
si
m
ila
r 
in
 

co
n
te
n
t 
to
 s
ca
le
s 
m
ea
su
ri
n
g 

co
n
st
ru
ct
iv
e 
co
n
tr
o
ve
rs
y 
(e
.g
. [
1
0
4
])
.  

Ja
n
ss
en

 1
9
9
9
 [
1
0
5
] 

O
th
er
 e
xa
m
p
le
s:
 n
o
n
e 
id
en

ti
fi
ed

 in
 h
ea
lt
h
 c
ar
e.
 

B
as
ed

 o
n
 t
h
eo

ri
es
 o
f 
in
te
rd
ep

en
d
en

ce
 a
n
d
 c
o
n
fl
ic
t 
in
 g
ro
u
p
s 
(e
.g
. [
8
6
, 1
0
6
‐1
0
7
])
. 

 
 

[P
R
O
C
ES
S,
 O
U
TC

O
M
E]
 

Ex
te
n
d
ed

 In
tr
ag
ro
u
p
 

C
o
n
fl
ic
t 
Sc
al
e 

P
re
d
ic
ti
ve
/o
u
tc
o
m
e:
 t
o
 e
xa
m
in
e 
th
e 
re
la
ti
o
n
sh
ip
 

b
et
w
ee
n
 in
tr
a‐
gr
o
u
p
 c
o
n
fl
ic
t,
 g
ro
u
p
 o
u
tc
o
m
es
 

(p
er
fo
rm

an
ce
, v
ia
b
ili
ty
) 
an
d
 f
ac
to
rs
 t
h
at
 

m
o
d
er
at
e 
an
d
 m

ed
ia
te
 t
h
e 
ef
fe
ct
 o
f 
co
n
fl
ic
t 
in
 

te
am

s.
 (
U
SA

) 

In
tr
a‐
gr
o
u
p
 c
o
n
fl
ic
t 
ty
p
es
: r
el
at
io
n
sh
ip
 c
o
n
fl
ic
t 
(d
is
ag
re
em

en
ts
 a
n
d
 in
co
m
p
at
ib
ili
ti
es
 

re
ga
rd
in
g 
p
er
so
n
al
 is
su
es
),
 t
as
k 
co
n
fl
ic
ts
 (
d
is
ag
re
em

en
ts
 a
b
o
u
t 
th
e 
ta
sk
 b
ei
n
g 

p
er
fo
rm

ed
),
 p
ro
ce
ss
 c
o
n
fl
ic
ts
 (
d
is
ag
re
em

en
ts
 a
b
o
u
t 
h
o
w
 t
as
ks
 s
h
o
u
ld
 b
e 

ac
co
m
p
lis
h
ed

).
 A
tt
it
u
d
es
 a
n
d
 b
el
ie
fs
 a
b
o
u
t 
ea
ch
 c
o
n
fl
ic
t 
ty
p
e:
 e
m
o
ti
o
n
s 
(a
ri
si
n
g 
fr
o
m
 

co
n
fl
ic
t)
, c
o
n
fl
ic
t 
n
o
rm

s 
(o
p
en

 d
is
cu
ss
io
n
 o
f 
d
if
fe
ri
n
g 
o
p
in
io
n
s)
, r
es
o
lu
ti
o
n
 e
ff
ic
ac
y 

1
4
 it
em

s 
m
ea
su
ri
n
g 
ty
p
e,
 

3
 s
ca
le
s;
 3
1
 

it
em

s  
m
ea
su
ri
n
g 

at
ti
tu
d
es
,3
 

O
b
se
rv
at
io
n
al
, 

an
al
yt
ic
al
 –
 c
ro
ss
 

se
ct
io
n
al
 

A
 w
id
el
y 
u
se
d
 m

ea
su
re
 o
f 
in
tr
a‐
gr
o
u
p
 

co
n
fl
ic
t 
w
it
h
 u
se
 in

 a
 r
an
ge
 o
f 
te
am

s 
an
d
 s
et
ti
n
gs
. T
h
e 
ex
te
n
si
o
n
 a
d
d
s 

m
ea
su
re
s 
o
f 
at
ti
tu
d
es
 a
n
d
 b
el
ie
fs
 

ab
o
u
t 
co
n
fl
ic
t 
[1
0
8
].
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In
st
ru
m
e
n
t 

(n
am

e,
 in
d
ex
, r
ef
er
en

ce
s 

fo
r 
m
ai
n
 r
ep

o
rt
s)
 

M
ai
n
 p
u
rp
o
se
 

(m
ea
su
re
m
en

t 
ai
m
 a
n
d
 c
o
n
te
xt
 o
f 
u
se
; e
xa
m
p
le
s 

o
f 
u
se
 in

 h
ea
lt
h
 c
ar
e)
 

D
e
sc
ri
p
ti
o
n
 o
f 
co
n
te
n
t 

(d
im

en
si
o
n
s,
 s
u
b
‐d
im

en
si
o
n
s;
 c
o
n
ce
p
tu
al
/t
h
eo

re
ti
ca
l b
as
is
) 

It
e
m
s 
&
 

re
sp
o
n
se
 s
ca
le
 

St
u
d
y 
d
e
si
gn
(s
) 

C
o
m
m
e
n
ts
 

  [m
ai
n
 d
o
m
ai
n
(s
) 
m
ea
su
re
d
] 

(a
b
ili
ty
 t
o
 r
es
o
lv
e 
co
n
fl
ic
t)
, i
m
p
o
rt
an
ce
 o
f 
th
e 
co
n
fl
ic
t 
ep

is
o
d
e 
(t
o
 t
h
o
se
 in
vo
lv
ed

).
  

sc
al
es
; 7

 p
o
in
t 

Li
ke
rt
 s
ca
le
. 

Je
h
n
 2
0
0
8
a 
[8
6
, 1
0
8
] 

O
th
er
 e
xa
m
p
le
s:
 S
el
ec
te
d
 it
em

s 
an
d
 s
ca
le
s 
fr
o
m
 

an
 e
ar
lie
r 
ve
rs
io
n
 u
se
d
 t
o
 e
xa
m
in
e 
th
e 

re
la
ti
o
n
sh
ip
 b
et
w
ee
n
 (
i)
 in
te
rp
er
so
n
al
 p
ro
ce
ss
es
 

an
d
 h
o
sp
it
al
 C
Q
I t
ea
m
 p
er
fo
rm

an
ce
 [
5
4
];
 (
ii)
 

co
n
fl
ic
t,
 t
ea
m
 le
ar
n
in
g 
an
d
 p
er
fo
rm

an
ce
 in

 
cl
in
ic
al
 c
ar
e 
te
am

s 
[1
0
9
],
 (
iii
) 
gr
o
u
p
 

id
en

ti
fi
ca
ti
o
n
, c
o
n
fl
ic
t 
an
d
 p
ro
d
u
ct
iv
it
y 
in
 

p
ri
m
ar
y 
ca
re
 t
ea
m
s 
[1
1
0
].
 (
U
SA

, N
et
h
er
la
n
d
s,
 

U
K
).
 N
o
 e
xa
m
p
le
s 
id
en

ti
fi
ed

 f
o
r 
th
is
 n
ew

 s
ca
le
. 

B
as
ed

 o
n
 a
n
 e
xt
en

si
ve
 b
o
d
y 
o
f 
th
eo

re
ti
ca
l a
n
d
 e
m
p
ir
ic
al
 w
o
rk
 o
n
 in
tr
ag
ro
u
p
 c
o
n
fl
ic
t 

(e
.g
. [
1
1
1
‐1
1
2
])
, e
xt
en

d
ed

 b
y 
th
e 
au
th
o
rs
 u
si
n
g 
fi
n
d
in
gs
 f
ro
m
 q
u
al
it
at
iv
e 
re
se
ar
ch
 

[1
0
8
, 1
1
3
].
 

 
 

[P
R
O
C
ES
S]
  

Te
am

 e
m
p
o
w
er
m
en

t 
D
is
cr
im

in
at
iv
e/
p
re
d
ic
ti
ve
: t
o
 e
n
ab
le
 t
es
ti
n
g 
o
f 

th
e 
re
la
ti
o
n
sh
ip
s 
b
et
w
ee
n
 e
m
p
o
w
er
m
en

t,
 it
s 

an
te
ce
d
en

ts
 a
n
d
 p
er
fo
rm

an
ce
 in

 w
o
rk
 t
ea
m
s.
 

(U
SA

) 
 

Te
am

 e
m
p
o
w
er
m
en

t,
 c
o
lle
ct
iv
e 
b
el
ie
fs
 c
o
m
p
ri
se
d
 o
f:
 g
ro
u
p
 p
o
te
n
cy
 (
b
el
ie
f 
th
e 
te
am

 
ca
n
 b
e 
ef
fe
ct
iv
e)
, t
e
am

 m
ea
n
in
gf
u
ln
es
s 
(e
xp
er
ie
n
ce
 o
f 
th
e 
te
am

 t
as
k 
as
 s
ig
n
if
ic
an
t,
 

va
lu
ab
le
 a
n
d
 w
o
rt
h
w
h
ile
),
 t
ea
m
 a
u
to
n
o
m
y 
(e
xp
er
ie
n
ce
 o
f 
fr
ee
d
o
m
, i
n
d
ep

en
d
en

ce
, 

d
is
cr
et
io
n
 in

 u
n
d
er
ta
ki
n
g 
th
e 
ta
sk
),
 t
ea
m
 im

p
ac
t 
(e
xp
er
ie
n
ce
 t
h
at
 t
h
e 
o
u
tp
u
t 
o
f 
th
e 

te
am

’s
 w
o
rk
 is
 o
f 
im

p
o
rt
an
ce
 t
o
 t
h
e 
o
rg
an
is
at
io
n
).
 

2
6
 it
em

s,
 4
 

su
b
sc
al
es
; 7

 
p
o
in
t 
Li
ke
rt
 

sc
al
e.
  

  1
2
 it
em

 s
h
o
rt
 

ve
rs
io
n
 [
1
1
4
] 
 

O
b
se
rv
at
io
n
al
, 

an
al
yt
ic
al
 –
 c
ro
ss
 

se
ct
io
n
al
 

C
o
n
st
ru
ct
 is
 im

p
o
rt
an
t 
fo
r 

in
ve
st
ig
at
in
g 
C
Q
I t
h
eo

ry
, t
h
e 
m
ea
su
re
 

h
as
 a
 s
tr
o
n
g 
th
eo

re
ti
ca
l b
as
is
, a
n
d
 t
h
e 

su
b
sc
al
es
 c
an

 b
e 
u
se
d
 in
d
iv
id
u
al
ly
.  

K
ir
km

an
 1
9
9
9
a 
[1
1
4
‐1
1
5
] 

O
th
er
 e
xa
m
p
le
s:
 N
o
n
e 
id
en

ti
fi
ed

. M
o
d
el
 

in
fo
rm

ed
 a
 m

ea
su
re
 o
f 
em

p
o
w
er
m
en

t 
in
 

h
o
sp
it
al
 t
ea
m
s 
[1
1
6
].
 

B
as
ed

 o
n
 a
 t
h
eo

re
ti
ca
l m

o
d
el
 o
f 
te
am

 e
m
p
o
w
er
m
en

t 
d
ev
el
o
p
ed

 b
y 
th
e 
au
th
o
rs
 [
1
1
7
],
 

w
h
ic
h
 b
u
ild
s 
o
n
 t
h
eo

ri
es
 o
f 
in
d
iv
id
u
al
 e
m
p
o
w
er
m
en

t 
(e
.g
. [
1
1
8
])
  

 
 

[E
M
ER

G
EN

T]
 

G
ro
u
p
 r
ea
ct
io
n
 

q
u
es
ti
o
n
n
ai
re
 

P
re
d
ic
ti
ve
/o
u
tc
o
m
e:
 t
o
 e
xa
m
in
e 
th
e 
re
la
ti
o
n
sh
ip
 

b
et
w
ee
n
 c
o
n
fl
ic
t 
m
an
ag
em

en
t 
st
yl
e,
 t
as
k 

co
m
p
le
xi
ty
 a
n
d
 o
u
tc
o
m
es
 o
f 
d
ec
is
io
n
 m

ak
in
g 
in
 

Q
I t
ea
m
s 
in
 a
 g
o
ve
rn
m
en

t 
ag
en

cy
 a
n
d
 a
 la
rg
e 

co
rp
o
ra
ti
o
n
. (
U
SA

) 
 

 

G
ro
u
p
 d
ec
is
io
n
 m

ak
in
g 
p
ro
ce
ss
es
: e
xt
e
n
t 
to
 w
h
ic
h
 d
ec
is
io
n
 m

ak
in
g 
p
ro
ce
ss
es
 (
i.e
. 

th
o
se
 u
se
d
 t
o
 a
n
al
ys
e 
p
ro
b
le
m
s,
 e
st
ab
lis
h
 g
o
al
s 
an
d
 o
b
je
ct
iv
es
, a
n
d
 e
va
lu
at
e 
p
o
si
ti
ve
 

an
d
 n
eg
at
iv
e 
q
u
al
it
at
iv
e 
o
f 
so
lu
ti
o
n
s 
an
d
 o
p
ti
o
n
s)
 a
re
 c
h
ar
ac
te
ri
se
d
 b
y 
“i
n
cl
u
si
ve
, 

co
n
se
n
su
al
 g
o
al
‐s
et
ti
n
g 
an
d
 t
h
e 
ab
ili
ty
 t
o
 a
n
al
ys
e 
p
ro
b
le
m
s 
an
d
 p
ro
p
o
se
 s
o
lu
ti
o
n
s 

th
ro
u
gh

 a
 c
ri
ti
ca
l d
is
cu
ss
io
n
 t
h
at
 in
co
rp
o
ra
te
s 
se
ve
ra
l p
er
sp
ec
ti
ve
s”
 (
p
5
6
3
) 

2
9
 it
em

s;
 7
 p
o
in
t 

Li
ke
rt
 s
ca
le
.  

O
b
se
rv
at
io
n
al
, 

an
al
yt
ic
al
 –
 

lo
n
gi
tu
d
in
al
 

C
o
n
te
n
t 
su
it
ab
le
 f
o
r 
ev
al
u
at
in
g 
th
e 

q
u
al
it
y 
o
f 
te
am

 d
ec
is
io
n
 m

ak
in
g 

p
ro
ce
ss
es
, f
o
cu
si
n
g 
o
n
 t
ea
m
 

m
ee
ti
n
gs
. I
te
m
s 
fo
rm

 a
 s
in
gl
e 
sc
al
e;
 

w
h
ic
h
 m

ay
 m

ak
e 
it
 u
n
fe
as
ib
le
 w
h
en

 
u
se
d
 w
it
h
 o
th
er
 m

ea
su
re
s.
  

K
u
h
n
 2
0
0
0
 [
1
1
9
] 

O
th
er
 e
xa
m
p
le
s:
 n
o
n
e 
id
en

ti
fi
ed

 in
 h
ea
lt
h
 c
ar
e.
 

B
as
ed

 o
n
 f
u
n
ct
io
n
al
 t
h
eo

ry
 o
f 
gr
o
u
p
 d
ec
is
io
n
 m

ak
in
g 
(e
.g
. [
1
2
0
‐1
2
1
])
 

 
 

[P
R
O
C
ES
S]
 

Te
am

 le
ar
n
in
g 
b
eh

av
io
u
rs
 

in
st
ru
m
en

t 
P
re
d
ic
ti
ve
: t
o
 m

ea
su
re
 t
ea
m
 le
ar
n
in
g 
b
eh

av
io
u
rs
 

as
 p
re
d
ic
to
rs
 o
f 
te
am

 p
er
fo
rm

an
ce
. 

(N
et
h
er
la
n
d
s)
  

Te
am

 le
ar
n
in
g 
b
eh

av
io
u
rs
: c
o
‐c
o
n
st
ru
ct
io
n
 o
f 
m
ea
n
in
g,
 e
xp
lo
ri
n
g 
d
if
fe
re
n
t 

p
er
sp
ec
ti
ve
s 
(e
xp
lo
re
, s
h
ar
e 
kn
o
w
le
d
ge
, o
p
in
io
n
s 
an
d
 d
if
fe
re
n
t 
p
er
sp
ec
ti
ve
s)
, e
rr
o
r 

an
al
ys
is
, e
rr
o
r 
co
m
m
u
n
ic
at
io
n
,  r
ef
le
ct
io
n
 o
n
 p
ro
ce
ss
es
, r
ef
le
ct
io
n
 o
n
 o
u
tc
o
m
es
, 

fe
ed

b
ac
k 
se
ek
in
g 
b
eh

av
io
u
r,
 e
xp
er
im

en
ti
n
g.
 

2
8
 it
em

s,
 8
 

su
b
sc
al
es
; 5

 
p
o
in
t 
Li
ke
rt
 

sc
al
e.
  

In
st
ru
m
en

t 
d
ev
el
o
p
m
en

t 
A
n
 im

p
o
rt
an
t 
co
n
st
ru
ct
 f
o
r 

u
n
d
e
rs
ta
n
d
in
g 
C
Q
I t
ea
m
 p
ro
ce
ss
. 

A
d
ap
ts
 a
n
d
 e
xt
en

d
s 
ex
is
ti
n
g 
m
ea
su
re
s 

o
f 
te
am

 le
ar
n
in
g 
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ro
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b
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p
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at
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n
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n
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p
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ro
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at
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p
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at
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d
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b
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ro
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.  

453



In
st
ru
m
e
n
t 

(n
am

e,
 in
d
ex
, r
ef
er
en

ce
s 

fo
r 
m
ai
n
 r
ep

o
rt
s)
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d
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n
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ro
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p
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p
er
s 
2
0
0
7
 , 
p
1
9
5
) 

Sc
h
ip
p
e
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p
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m
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p
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at
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at
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B
as
ed

 o
n
 t
h
eo

re
ti
ca
l a
n
d
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b
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P
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b
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is
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at
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is
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ro
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p
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at
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at
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at
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o
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at
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b
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b
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b
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ra
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ro
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is
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e 
ro
le
 o
f 
co
n
st
ru
ct
iv
e
 c
o
n
tr
o
ve
rs
y 
in
 g
ro
u
p
 d
ec
is
io
n
 m

ak
in
g 

(e
.g
. [
1
2
7
])
 

 
 

[P
R
O
C
ES
S]
 

B
el
ie
fs
 a
b
o
u
t 
in
te
rp
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b
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b
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b
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at
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at
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at
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re
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b
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b
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p
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at
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/p
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at
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ra
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at
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Additional file 6 accompanying Chapter 6 - Table summarizing the characteristics of 

instruments included for categorization of content, but excluded from review of 

measurement properties (Stage four) (Table S8) 
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A
ge
n
cy
 f
o
r 

H
ea
lt
h
ca
re
 R
es
ea
rc
h
 a
n
d
 Q
u
al
it
y 
(A
H
R
Q
),
 w
h
ic
h
 a
im

s 
to
 d
ev
el
o
p
 c
o
re
 

te
am

w
o
rk
 s
ki
lls
 r
eq

u
ir
ed

 o
f 
p
at
ie
n
t 
ca
re
 t
ea
m
s.
  

 
 

[A
N
TE
C
ED

EN
T]
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In
st
ru
m
e
n
t 

(n
am

e,
 in
d
ex
, r
ef
er
en

ce
s 

fo
r 
m
ai
n
 r
ep

o
rt
s)
 

M
ai
n
 p
u
rp
o
se
 

(m
ea
su
re
m
en

t 
ai
m
 a
n
d
 c
o
n
te
xt
 o
f 
u
se
) 

D
e
sc
ri
p
ti
o
n
 o
f 
co
n
te
n
t 

(d
im

en
si
o
n
s,
 s
u
b
‐d
im

en
si
o
n
s;
 c
o
n
ce
p
tu
al
/t
h
eo

re
ti
ca
l b
as
is
) 

It
e
m
s 
&
 

re
sp
o
n
se
 s
ca
le
 

St
u
d
y 
d
e
si
gn
(s
) 

R
e
as
o
n
 f
o
r 
e
xc
lu
si
o
n
 a
n
d
 

co
m
m
e
n
ts
  

[m
ai
n
 d
o
m
ai
n
 m

ea
su
re
d
) 

Te
am

 in
fo
rm

at
io
n
 

p
ro
ce
ss
in
g 
sc
al
es
 

P
re
d
ic
ti
ve
: t
o
 m

ea
su
re
 in
fo
rm

at
io
n
 e
xc
h
an
ge
 

an
d
 u
ti
lis
at
io
n
 (
in
fo
rm

at
io
n
 p
ro
ce
ss
in
g)
 in

 
cl
in
ic
al
 c
ar
e 
te
am

s 
as
 a
 p
re
d
ic
to
r 
o
f 
p
at
ie
n
t 

sa
ti
sf
ac
ti
o
n
. (
U
SA

) 

Te
am

 in
fo
rm

at
io
n
 p
ro
ce
ss
in
g 
b
eh

av
io
u
rs
: i
n
fo
rm

at
io
n
 e
xc
h
an
ge
 (
sh
ar
in
g,
 

d
is
cu
ss
in
g,
 a
n
d
 e
va
lu
at
in
g 
o
f 
in
fo
rm

at
io
n
),
 in
fo
rm

at
io
n
 u
ti
liz
at
io
n
 (
u
se
 o
f 

in
fo
rm

at
io
n
 t
ra
n
sf
o
rm

ed
 b
y 
th
e 
te
am

).
  

9
 it
em

s,
 2
 s
ca
le
s;
 

7
 p
o
in
t 
Li
ke
rt
 

sc
al
e.
  

O
b
se
rv
at
io
n
al
 –
 

an
al
yt
ic
al
, c
ro
ss
‐

se
ct
io
n
al
 

C
o
n
st
ru
ct
s 
ar
e 
re
le
va
n
t 
to
 C
Q
I 

te
am

s,
 b
u
t 
sc
al
es
 r
ef
er
 t
o
 

p
at
ie
n
t 
ca
re
. W

o
u
ld
 n
ee
d
 

re
w
o
rd
in
g 
fo
r 
Q
I t
ea
m
, a
n
d
 

ch
ec
k 
to
 e
n
su
re
 c
o
n
te
n
t 
is
 

re
le
va
n
t.
 

D
ee
te
r‐
Sc
h
m
el
z 
2
0
0
3
a 
[1
0
]
 

B
as
ed

 o
n
 o
rg
an
is
at
io
n
al
 le
ar
n
in
g 
an
d
 k
n
o
w
le
d
ge
 m

an
ag
em

en
t 
th
eo

ry
 

(s
el
ec
te
d
 r
ef
er
en

ce
s)
 a
n
d
 m

o
d
el
 d
ev
el
o
p
ed

 f
o
r 
th
e 
st
u
d
y 
b
y 
th
e 
au
th
o
rs
.  

 
 

[P
R
O
C
ES
S]
 

Te
am

 n
o
rm

s 
sc
al
es
 

P
re
d
ic
ti
ve
: t
o
 m

ea
su
re
 t
ea
m
 b
eh

av
io
u
ra
l n
o
rm

s 
as
 p
re
d
ic
to
rs
 o
f 
in
fo
rm

at
io
n
 p
ro
ce
ss
in
g 
in
 c
lin
ic
al
 

ca
re
 t
ea
m
s 
an
d
 p
at
ie
n
t 
sa
ti
sf
ac
ti
o
n
. (
U
SA

) 

Te
am

 b
eh

av
io
u
ra
l n
o
rm

s:
 n
o
rm

s 
o
f 
fl
ex
ib
ili
ty
 (
w
ill
in
gn
es
s 
to
 a
d
ap
t 
to
 

ch
an
ge
),
 n
o
rm

s 
o
f 
in
fo
rm

at
io
n
 e
xc
h
an
ge
 (
w
ill
in
gn
es
s 
to
 e
xc
h
an
ge
 

in
fo
rm

at
io
n
),
 n
o
rm

s 
o
f 
so
lid
ar
it
y 
(c
o
m
m
it
m
en

t 
to
 t
ea
m
 r
el
at
io
n
sh
ip
s 
an
d
 

go
al
s)
.  

9
 it
em

s,
 3
 s
ca
le
s;
 

7
 p
o
in
t 
Li
ke
rt
 

sc
al
e.
  

O
b
se
rv
at
io
n
al
 –
 

an
al
yt
ic
al
, c
ro
ss
‐

se
ct
io
n
al
 

C
o
n
st
ru
ct
s 
ar
e 
re
le
va
n
t,
 

h
o
w
ev
er
 it
em

s 
w
o
rd
in
g 
re
fe
rs
 t
o
 

n
o
rm

s 
o
f 
d
ay
‐t
o
‐d
ay
 w
o
rk
 r
at
h
er
 

th
an

 p
ro
je
ct
 w
o
rk
 a
n
d
 w
o
u
ld
 

re
q
u
ir
e 
so
m
e 
m
o
d
if
ic
at
io
n
 f
o
r 
Q
I 

p
ro
je
ct
 t
ea
m
s.
 

D
ee
te
r‐
Sc
h
m
el
z 
2
0
0
3
b
 

[1
0
] 

 
B
as
ed

 o
n
 o
rg
an
is
at
io
n
al
 le
ar
n
in
g 
an
d
 k
n
o
w
le
d
ge
 m

an
ag
em

en
t 
th
eo

ry
 

(s
el
ec
te
d
 r
ef
er
en

ce
s)
 a
n
d
 m

o
d
el
 d
ev
el
o
p
ed

 f
o
r 
th
e 
st
u
d
y 
b
y 
th
e 
au
th
o
rs
. 

 
 

[E
M
ER

G
EN

T]
 

Su
p
p
o
rt
iv
e 
co
n
d
it
io
n
s 
fo
r 

Q
I c
o
lla
b
o
ra
ti
ve
 (
Q
IC
) 

im
p
le
m
en

ta
ti
o
n
 

D
is
cr
im

in
at
iv
e/
p
re
d
ic
ti
ve
: M

ea
su
re
m
en

t 
o
f 
Q
IC
 

im
p
le
m
en

ta
ti
o
n
 a
s 
a 
p
re
d
ic
to
r 
o
f 
p
ro
ce
ss
 a
n
d
 

o
u
tc
o
m
e 
im

p
ro
ve
m
en

t 
in
 Q
I t
ea
m
s 
p
ar
ti
ci
p
at
in
g 

in
 a
 n
at
io
n
al
, h
o
sp
it
al
 b
as
ed

 Q
IC
. (
N
et
h
er
la
n
d
s)
 

Q
IC
 t
ea
m
 o
rg
an
is
at
io
n
: r
o
le
s,
 t
as
k 
in
te
r d
ep

en
d
en

ce
, s
h
ar
ed

 g
o
al
s,
 

co
m
m
u
n
ic
at
io
n
 (
o
n
e 
o
f 
3
 s
ca
le
s 
in
 t
h
e 
o
ve
ra
ll 
in
st
ru
m
en

t)
. 

5
 it
em

s,
 1
 s
ca
le
; 

7
 p
o
in
t 
Li
ke
rt
 

sc
al
e 

In
st
ru
m
en

t 
d
ev
el
o
p
m
en

t 
A
 v
er
y 
ge
n
er
al
 m

ea
su
re
 w
it
h
 

lim
it
ed

 u
ti
lit
y 
as
 a
 s
ta
n
d
 a
lo
n
e 

m
ea
su
re
 o
f 
te
am

 f
ac
to
rs
 (
ea
ch
 

co
n
st
ru
ct
 c
o
ve
re
d
 b
y 
a 
si
n
gl
e 

it
em

).
 T
h
e 
fu
ll 
in
st
ru
m
en

t 
is
 v
er
y 

re
le
va
n
t 
to
 m

ea
su
ri
n
g 
Q
I c
o
n
te
xt
 

(i
n
cl
u
d
ed

 in
 C
Q
I c
o
n
te
xt
 r
ev
ie
w
).
  

D
u
ck
er
s,
 2
0
0
8
 [
1
1
] 

 
B
as
ed

 o
n
 li
te
ra
tu
re
 p
er
ta
in
in
g 
to
 Q
IC
 s
u
cc
es
s,
 t
ea
m
 p
er
fo
rm

an
ce
, a
n
d
 t
h
e 

ro
le
 o
f 
le
ad
er
s 
an
d
 c
h
an
ge
 a
ge
n
ts
’ i
n
 s
u
p
p
o
rt
in
g 
ad
o
p
ti
o
n
 o
f 
in
n
o
va
ti
o
n
s.
  

 
P
re
‐ 
an
d
 p
o
st
‐

in
te
rv
en

ti
o
n
 

ev
al
u
at
io
n
 

[P
R
O
C
ES
S,
 A
N
TE
C
ED

EN
TS
, 

EM
ER

G
EN

T]
  

Te
am

 s
ki
lls
 s
ca
le
 

O
u
tc
o
m
e:
 t
o
 m

ea
su
re
 s
el
f‐
as
se
ss
ed

 t
ea
m
 s
ki
lls
 

fo
llo
w
in
g 
ge
ri
at
ri
c 
in
te
rd
is
ci
p
lin
ar
y 
te
am

 t
ra
in
in
g 

(G
IT
T)
. (
U
SA

) 
 

In
d
iv
id
u
al
 s
ki
lls
 f
o
r 
p
er
fo
rm

in
g 
b
eh

av
io
u
rs
 r
eq

u
ir
ed

 o
f 
an

 in
te
rd
is
ci
p
lin
ar
y 

te
am

 (
ab
ili
ty
 t
o
 w
o
rk
 e
ff
ec
ti
ve
ly
 o
n
 a
 t
ea
m
; p
er
fo
rm

 r
o
le
s 
re
le
va
n
t 
to
 t
h
ei
r 

p
ro
fe
ss
io
n
al
; h

an
d
le
 d
is
ag
re
em

en
ts
; s
tr
en

gt
h
en

 c
o
o
p
er
at
io
n
 a
n
d
 

p
ar
ti
ci
p
at
io
n
; c
o
n
tr
ib
u
te
 t
o
 m

ee
ti
n
gs
, t
ea
m
 p
la
n
n
in
g 
an
d
 s
tr
at
eg
ie
s;
 m

o
n
it
o
r 

te
am

 p
er
fo
rm

an
ce
 a
n
d
 p
ro
vi
d
e 
fe
ed

b
ac
k)
 

1
7
 it
em

s;
 5
 p
o
in
t 

Li
ke
rt
 s
ca
le
.  

P
re
‐ 
an
d
 p
o
st
‐

in
te
rv
en

ti
o
n
 

ev
al
u
at
io
n
 

In
d
iv
id
u
al
 le
ve
l m

ea
su
re
 o
f 
se
lf
‐

re
p
o
rt
ed

 s
ki
ll 
fo
r 
te
am

w
o
rk
 

b
eh

av
i o
u
rs
 r
e
q
u
ir
ed

 in
 

in
te
rd
is
ci
p
lin
ar
y 
ca
re
 t
ea
m
s.
 

W
o
u
ld
 n
ee
d
 s
o
m
e 
re
w
o
rd
in
g 
fo
r 

Q
I t
ea
m
s,
 a
n
d
 c
h
ec
k 
to
 e
n
su
re
 

re
le
va
n
ce
 o
f 
b
eh

av
io
u
rs
.  

Fu
lm

er
 2
0
0
5
 [
1
2
] 

 
B
as
ed

 o
n
 t
h
e 
le
ar
n
in
g 
o
b
je
ct
iv
es
 o
f 
th
e 
ge
ri
at
ri
c 
in
te
rd
is
ci
p
lin
ar
y 
te
am

 
tr
ai
n
in
g 
p
ro
gr
am

.  
 

 
[A
N
TE
C
ED

EN
T]
 

C
Q
I k
n
o
w
le
d
ge
, a
tt
it
u
d
es
 

an
d
 b
el
ie
fs
 (
te
am

 
ap
p
ro
ac
h
 it
em

s)
 

O
u
tc
o
m
e:
 t
o
 e
va
lu
at
e 
ch
an
ge
 in

 k
n
o
w
le
d
ge
, 

at
ti
tu
d
es
 a
n
d
 b
el
ie
fs
 a
b
o
u
t 
C
Q
I f
o
llo
w
in
g 
an

 
u
n
d
er
gr
ad
u
at
e 
co
u
rs
e 
in
 C
Q
I m

et
h
o
d
s.
 (
U
SA

) 

A
tt
it
u
d
es
 t
o
w
ar
d
 t
h
e 
u
se
 o
f 
a 
te
am

 a
p
p
ro
ac
h
 in

 C
Q
I,
 f
o
cu
ss
in
g 
o
n
 p
er
ce
iv
ed

 
o
u
tc
o
m
es
 o
f 
te
am

w
o
rk
 (
o
n
e 
o
f 
si
x 
sc
al
es
 in

 o
ve
ra
ll 
in
st
ru
m
en

t)
.  

7
 it
em

s;
 5
 p
o
in
t 

Li
ke
rt
 s
ca
le
.  

P
re
‐ 
an
d
 p
o
st
‐

in
te
rv
en

ti
o
n
 

ev
al
u
at
io
n
 

In
st
ru
m
en

t 
is
 C
Q
I s
p
ec
if
ic
, b
u
t 

n
o
 e
vi
d
en

ce
 t
h
at
 t
h
e 
sc
al
e 
ca
n
 

b
e 
u
se
d
 a
s 
a 
st
an
d
 a
lo
n
e 

m
ea
su
re
 (
co
n
st
ru
ct
 n
o
t 
d
ef
in
ed

, 
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In
st
ru
m
e
n
t 

(n
am

e,
 in
d
ex
, r
ef
er
en

ce
s 

fo
r 
m
ai
n
 r
ep

o
rt
s)
 

M
ai
n
 p
u
rp
o
se
 

(m
ea
su
re
m
en

t 
ai
m
 a
n
d
 c
o
n
te
xt
 o
f 
u
se
) 

D
e
sc
ri
p
ti
o
n
 o
f 
co
n
te
n
t 

(d
im

en
si
o
n
s,
 s
u
b
‐d
im

en
si
o
n
s;
 c
o
n
ce
p
tu
al
/t
h
eo

re
ti
ca
l b
as
is
) 

It
e
m
s 
&
 

re
sp
o
n
se
 s
ca
le
 

St
u
d
y 
d
e
si
gn
(s
) 

R
e
as
o
n
 f
o
r 
e
xc
lu
si
o
n
 a
n
d
 

co
m
m
e
n
ts
  

[m
ai
n
 d
o
m
ai
n
 m

ea
su
re
d
) 

n
o
 a
ss
es
sm

en
t 
o
f 
st
ru
ct
u
re
).
 

G
o
u
ld
 2
0
0
2
 [
1
3
] 

 
C
o
n
ce
p
tu
al
 b
as
is
 o
f 
m
ea
su
re
 n
o
t 
re
p
o
rt
ed

. 
 

 
[A
N
TE
C
ED

EN
T]
 

A
tt
it
u
d
es
 T
o
w
ar
d
 H
ea
lt
h
 

C
ar
e 
Te
am

s 
Sc
al
e 

O
u
tc
o
m
e:
 t
o
 e
va
lu
at
e 
cl
in
ic
al
ly
 b
as
ed

 t
ea
m
 

tr
ai
n
in
g 
p
ro
gr
am

s 
fo
r 
m
ed

ic
al
 a
n
d
 h
ea
lt
h
 

p
ro
fe
ss
io
n
 s
tu
d
en

ts
. (
U
SA

) 

A
tt
it
u
d
es
 t
o
w
ar
d
 t
ea
m
 s
tr
u
ct
u
re
, p
ro
ce
ss
 a
n
d
 f
u
n
ct
io
n
in
g:
 Q
u
al
it
y 
o
f 
ca
re
 

an
d
 c
ar
e 
p
ro
ce
ss
; p

h
ys
ic
ia
n
 c
en

tr
al
it
y.
  

1
9
 it
em

s;
 6
 p
o
in
t 

Li
ke
rt
 s
ca
le
.  

In
st
ru
m
en

t 
d
ev
el
o
p
m
en

t 
In
d
iv
id
u
al
 le
v e
l m

ea
su
re
 o
f 

at
ti
tu
d
es
 t
o
w
ar
d
 t
ea
m
w
o
rk
 

o
u
tc
o
m
es
 a
n
d
 b
eh

av
io
u
rs
 in

 
in
te
rd
is
ci
p
lin
ar
y 
ca
re
 t
ea
m
s.
 

W
o
u
ld
 n
ee
d
 s
o
m
e 
re
w
o
rd
in
g 
fo
r 

Q
I t
ea
m
, a
n
d
 c
h
ec
k 
to
 e
n
su
re
 

re
le
va
n
ce
 o
f 
b
eh

av
io
u
rs
 a
n
d
 

o
u
tc
o
m
es
. 

H
ei
n
em

an
n
 1
9
9
9
 [
1
4
] 

 
B
as
ed

 e
m
p
ir
ic
al
 r
es
ea
rc
h
 o
n
 a
tt
it
u
d
es
 o
f 
h
ea
lt
h
 p
ro
fe
ss
io
n
al
s 
to
 t
ea
m
w
o
rk
 

(m
u
lt
ip
le
 s
o
u
rc
es
 c
it
ed

).
  

 
 

[A
N
TE
C
ED

EN
T]
 

Te
am

 id
en

ti
fi
ca
ti
o
n
 s
ca
le
 

P
re
d
ic
ti
ve
: t
o
 e
xa
m
in
e 
w
h
et
h
er
 t
ea
m
 

id
en

ti
fi
ca
ti
o
n
 a
n
d
 p
er
ce
iv
ed

 t
ea
m
 s
u
cc
es
s 
ar
e 

p
re
d
ic
ti
ve
 o
f 
at
ti
tu
d
in
al
 c
h
an
ge
s 
an
d
 in
d
iv
id
u
al
 

o
u
tc
o
m
es
 in

 s
ta
ff
 p
ar
ti
ci
p
at
in
g 
in
 C
Q
I t
ea
m
s 
in
 

h
o
sp
it
al
s.
 (
C
an
ad
a)
 

Te
am

 id
en

ti
fi
ca
ti
o
n
: b
ei
n
g 
ac
ce
p
te
d
 a
s 
a 
m
em

b
er
 o
f 
th
e 
te
am

; p
er
so
n
al
 

co
n
tr
ib
u
ti
o
n
 t
o
 t
h
e 
o
u
tc
o
m
e 
o
f 
th
e 
te
am

; a
n
d
 r
es
p
o
n
si
b
ili
ty
 f
o
r 
th
e 
o
u
tc
o
m
es
 

o
f 
th
e 
te
am

 

3
 it
em

s;
 5
 p
o
in
t 

Li
ke
rt
 s
ca
le
.  

O
b
se
rv
at
io
n
al
, 

an
al
yt
ic
al
 –
 

lo
n
gi
tu
d
in
al
 

Sh
o
rt
 s
ca
le
, u
se
d
 in

 s
tu
d
y 
o
f 
C
Q
I 

te
am

s 
in
 h
o
sp
it
al
 s
et
ti
n
g.
 It
em

s 
n
o
t 
re
p
o
rt
ed

 in
 f
u
ll.
  

Ir
vi
n
e 
2
0
0
0
a 
[1
5
] 

 
B
as
ed

 o
n
 s
o
ci
al
 id
en

ti
fi
ca
ti
o
n
 t
h
eo

ry
 a
n
d
 e
m
p
ir
ic
al
 t
es
ti
n
g 
o
f 
th
is
 t
h
eo

ry
 in
 Q
I 

ci
rc
le
s 
[1
6
].
  

 
 

[E
M
ER

G
EN

T]
 

P
er
ce
iv
ed

 t
ea
m
 

ef
fe
ct
iv
en

es
s 
sc
al
e 

P
re
d
ic
ti
ve
: t
o
 e
xa
m
in
e 
w
h
et
h
er
 t
ea
m
 

id
en

ti
fi
ca
ti
o
n
 a
n
d
 p
er
ce
iv
ed

 t
ea
m
 s
u
cc
es
s 
ar
e 

p
re
d
ic
ti
ve
 o
f 
at
ti
tu
d
in
al
 c
h
an
ge
s 
an
d
 in
d
iv
id
u
al
 

o
u
tc
o
m
es
 in

 s
ta
ff
 p
ar
ti
ci
p
at
in
g 
in
 C
Q
I t
ea
m
s 
in
 

h
o
sp
it
al
s.
 (
C
an
ad
a)
 

P
er
ce
p
ti
o
n
 o
f 
te
am

 s
u
cc
es
s:
 d
eg
re
e 
o
f 
ef
fe
ct
iv
en

es
s 
o
f 
th
e 
C
Q
I t
ea
m
 in

 
ge
n
er
at
in
g 
so
lu
ti
o
n
s 
to
 p
ro
b
le
m
s,
 im

p
le
m
en

ta
ti
o
n
 o
f 
su
gg
es
te
d
 b
y 

o
rg
an
is
at
io
n
, o
ve
ra
ll 
su
cc
es
s 
o
f 
C
Q
I t
ea
m
.  

7
 it
em

s;
 5
 p
o
in
t 

Li
ke
rt
 s
ca
le
.  

O
b
se
rv
at
io
n
al
, 

an
al
yt
ic
al
 –
 

lo
n
gi
tu
d
in
al
 

U
se
d
 in

 s
tu
d
y 
o
f 
C
Q
I t
ea
m
s 
in
 

h
o
sp
it
al
 s
et
ti
n
g,
 b
u
t 
o
n
ly
 3
 o
f 
7
 

it
em

s 
re
p
o
rt
ed

. S
im

ila
r 
to
 

Le
m
ie
u
x‐
C
h
ar
le
s 
2
0
0
2
 m

ea
su
re
 

o
f 
p
er
ce
iv
ed

 t
ea
m
 e
ff
ec
ti
ve
n
es
s 

[1
7
].
  

Ir
vi
n
e 
2
0
0
0
b
 [
1
5
] 

 
B
as
ed

 o
n
 s
o
ci
al
 id
en

ti
fi
ca
ti
o
n
 t
h
eo

ry
 a
s 
ap
p
lie
d
 t
o
 Q
I c
ir
cl
es
 [
1
6
].
 

 
 

[O
U
TC

O
M
E]
 

G
ro
u
p
 in
te
ra
ct
io
n
 s
ca
le
s 

O
u
tc
o
m
e:
 t
o
 m

ea
su
re
 t
ea
m
 m

em
b
er
 

in
te
ra
ct
io
n
s 
as
 a
n
 o
u
tc
o
m
e 
o
f 
an

 in
te
rv
en

ti
o
n
 t
o
 

tr
ai
n
 h
o
sp
it
al
 b
as
ed

 h
ea
lt
h
 p
ro
fe
ss
io
n
al
s 
in
 Q
I 

th
eo

ry
 a
n
d
 m

et
h
o
d
s.
 (
C
an
ad
a)
  

G
ro
u
p
 in
te
ra
ct
io
n
: p

o
si
ti
ve
 in
te
ra
ct
io
n
 (
ex
p
ec
ta
ti
o
n
 a
n
d
 in
te
gr
at
io
n
, 

o
rg
an
is
at
io
n
, c
o
m
m
u
n
ic
at
io
n
 a
n
d
 p
ar
ti
ci
p
at
io
n
);
 n
eg
at
iv
e 
in
te
ra
ct
io
n
 (
p
o
w
er
 

st
ru
gg
le
, n
o
n
‐i
n
v o
lv
em

en
t)
.  

2
6
 it
em

s,
 2
 

sc
al
es
; 5

 p
o
in
t 

Li
ke
rt
 s
ca
le
.  

Ex
p
er
im

en
ta
l –
 

ra
n
d
o
m
is
ed

 t
ri
al
 

U
n
cl
ea
r 
w
h
ic
h
 it
em

s 
w
er
e 
u
se
d
 

fr
o
m
 o
ri
gi
n
al
 s
ca
le
 [
1
8
].
 O
ri
gi
n
al
 

so
u
rc
e 
re
p
o
rt
s 
tr
u
n
ca
te
d
 it
em

s,
 

p
ro
vi
d
in
g 
su
ff
ic
ie
n
t 
d
at
a 
to
 

ill
u
st
ra
te
 c
o
n
te
n
t,
 b
u
t 
n
o
t 
to
 

as
se
ss
 s
u
it
ab
ili
ty
 o
f 
th
e 
m
ea
su
re
 

fo
r 
p
ri
m
ar
y 
ca
re
.  

Ir
vi
n
e 
2
0
0
2
 [
1
9
] 

 
U
se
s 
a 
su
b
se
t 
o
f 
it
em

s 
d
ev
el
o
p
ed

 t
o
 m

ea
su
re
 g
ro
u
p
 in
te
ra
ct
io
n
 d
u
ri
n
g 

co
lla
b
o
ra
ti
ve
 t
as
ks
 [
1
8
, 2
0
].
  

 
 

[P
R
O
C
ES
S]
 

In
fl
u
en

ce
 d
is
cr
ep

an
cy
 

sc
al
e 

P
re
d
ic
ti
ve
: t
o
 m

ea
su
re
 in
fl
u
en

ce
 o
ve
r 
te
am

 
d
ec
is
io
n
s 
as
 a
 p
re
d
ic
to
r 
o
f 
w
o
rk
 s
at
is
fa
ct
io
n
 in

 
In
fl
u
en

ce
 d
is
cr
ep

an
cy
: d
is
cr
ep

an
cy
 b
et
w
ee
n
 1
) 
th
e 
d
eg
re
e 
o
f 
in
fl
u
en

ce
 a
n
 

in
d
iv
id
u
al
 t
h
in
ks
 t
h
ey
 s
h
o
u
ld
 h
av
e 
o
ve
r 
te
am

 d
ec
is
io
n
s 
an
d
 2
) 
th
e 
d
eg
re
e 
o
f 

2
 it
em

s;
 5
 p
o
in
t 

Li
ke
rt
 s
ca
le
.  

O
b
se
rv
at
io
n
al
, 

an
al
yt
ic
al
 –
 c
ro
ss
 

Sc
al
e 
fo
cu
se
s 
o
n
 in
fl
u
en

ce
 o
ve
r 

cl
in
ic
al
 d
ec
is
io
n
s,
 s
o
m
e 

468



In
st
ru
m
e
n
t 

(n
am

e,
 in
d
ex
, r
ef
er
en

ce
s 

fo
r 
m
ai
n
 r
ep

o
rt
s)
 

M
ai
n
 p
u
rp
o
se
 

(m
ea
su
re
m
en

t 
ai
m
 a
n
d
 c
o
n
te
xt
 o
f 
u
se
) 

D
e
sc
ri
p
ti
o
n
 o
f 
co
n
te
n
t 

(d
im

en
si
o
n
s,
 s
u
b
‐d
im

en
si
o
n
s;
 c
o
n
ce
p
tu
al
/t
h
eo

re
ti
ca
l b
as
is
) 

It
e
m
s 
&
 

re
sp
o
n
se
 s
ca
le
 

St
u
d
y 
d
e
si
gn
(s
) 

R
e
as
o
n
 f
o
r 
e
xc
lu
si
o
n
 a
n
d
 

co
m
m
e
n
ts
  

[m
ai
n
 d
o
m
ai
n
 m

ea
su
re
d
) 

cr
o
ss
‐f
u
n
ct
io
n
al
 t
ea
m
s 
in
 h
o
sp
it
al
s.
 (
U
SA

) 
in
fl
u
en

ce
 a
n
 in
d
iv
id
u
al
 p
er
ce
iv
es
 t
h
ey
 a
ct
u
al
ly
 h
av
e 
o
ve
r 
te
am

 d
ec
is
io
n
 

se
ct
io
n
al
 

re
w
o
rd
in
g 
re
q
u
ir
ed

 f
o
r 
Q
I t
ea
m
s 

Li
ch
te
n
st
ei
n
 2
0
0
4
 [
2
1
] 

 
B
as
ed

 o
n
 t
h
e 
th
eo

ry
 o
f 
st
at
u
s 
ch
ar
ac
te
ri
st
ic
s 
an
d
 e
xp
ec
ta
ti
o
n
 s
ta
te
s,
 a
n
d
 t
h
e 

va
lu
e 
at
ta
in
m
en

t 
th
eo

ry
 o
f 
jo
b
 s
at
is
fa
ct
io
n
. 

 
 

[E
M
ER

G
EN

T]
 

Te
am

 t
yp
e 

D
is
cr
im

in
at
iv
e/
p
re
d
ic
ti
ve
: t
o
 id
en

ti
fy
 t
h
e 

d
o
m
in
an
t 
te
am

 t
yp
e 
in
 h
u
m
an

 s
er
vi
ce
 

o
rg
an
is
at
io
n
s,
 a
n
d
 t
h
e 
re
la
ti
o
n
sh
ip
 b
et
w
ee
n
 

te
am

 t
yp
e 
an
d
 e
ff
ic
ie
n
cy
. (
Sw

ed
en

) 

C
at
eg
o
ri
sa
ti
o
n
 o
f 
te
am

s 
as
 m

u
lt
i‐
p
ro
fe
ss
io
n
al
, i
n
te
r‐
p
ro
fe
ss
io
n
al
 o
r 
tr
an
s‐

p
ro
fe
ss
io
n
al
 b
as
ed

 o
n
 t
ea
m
 f
u
n
ct
io
n
in
g 
ac
ro
ss
 s
ix
 d
im

en
si
o
n
s:
 r
o
le
 

sp
ec
ia
lis
at
io
n
, t
as
k 
in
te
rd
ep

en
d
en

ce
, c
o
‐o
rd
in
at
io
n
, t
as
k 
sp
ec
ia
liz
at
io
n
, 

le
ad
er
sh
ip
 a
n
d
 r
o
le
 in
te
rd
ep

en
d
en

ce
. 

6
 it
em

s;
 3
 p
o
in
t 

re
sp
o
n
se
 s
ca
le
s 

w
it
h
 d
es
cr
ip
to
rs
 

fo
r 
ea
ch
 r
at
in
g.
  

O
b
se
rv
at
io
n
al
, 

an
al
yt
ic
al
 –
 c
ro
ss
 

se
ct
io
n
al
 

C
o
n
ce
p
t 
is
 r
el
ev
an
t,
 b
u
t 
it
em

s 
ar
e 
d
es
ig
n
ed

 f
o
r 
cl
in
ic
al
 c
ar
e 

te
am

s,
 s
o
 w
o
u
ld
 r
e
q
u
ir
e 

re
w
o
rd
in
g 
an
d
 c
h
ec
k 
to
 e
n
su
re
 

re
le
va
n
ce
 in

 Q
I t
ea
m
s.
  

Th
yl
ef
o
rs
 2
0
0
5
 [
2
2
] 

 
B
as
ed

 o
n
 m

o
d
el
s 
o
f 
o
rg
an
is
in
g 
cr
o
ss
‐f
u
n
ct
io
n
al
 t
ea
m
s.
  

 
 

[T
EA

M
, P
R
O
C
ES
S]
 

P
er
ce
iv
ed

 im
p
le
m
en

ta
ti
o
n
 

su
cc
es
s 

O
u
tc
o
m
e:
 t
o
 e
xa
m
in
e 
th
e 
re
la
ti
o
n
sh
ip
 b
et
w
ee
n
 

te
am

 le
ar
n
in
g 
b
eh

av
io
u
rs
 a
n
d
 p
er
ce
iv
ed

 
im

p
le
m
en

ta
ti
o
n
 s
u
cc
es
s 
in
 n
eo

n
at
al
 in
te
n
si
ve
 

ca
re
 u
n
it
s 
(N
IC
U
) 
p
ar
ti
ci
p
at
in
g 
in
 a
 Q
IC
. (
U
SA

, 
C
an
ad
a)
  

P
er
ce
iv
ed

 s
u
cc
es
s 
o
f 
im

p
le
m
en

ti
n
g 
n
ew

 p
ra
ct
ic
es
 (
ag
re
em

en
t 
th
at
 t
h
e 
Q
I 

p
ro
je
ct
s 
ar
e 
m
ak
in
g 
a 
d
if
fe
re
n
ce
 t
o
 t
h
e 
p
ro
ce
ss
 o
f 
ca
re
, s
ta
ff
 b
eh

av
io
u
rs
 h
av
e 

ch
an
ge
d
 t
o
 m

at
ch
 n
ew

 p
ra
ct
ic
e,
 a
n
d
 t
h
e 
p
ro
je
ct
s 
h
av
e 
im

p
ro
ve
d
 t
h
e 
ca
re
) 

3
 it
em

s;
 7
 p
o
in
t 

Li
ke
rt
 s
ca
le
.  

O
b
se
rv
at
io
n
al
, 

an
al
yt
ic
al
 –
 c
ro
ss
 

se
ct
io
n
al
 

M
ea
su
re
 o
f 
p
er
ce
iv
ed

 t
ea
m
 

su
cc
es
s,
 u
se
d
 in

 h
ea
lt
h
ca
re
 Q
I 

p
ro
je
ct
 in

 N
IC
U
. C

o
u
ld
 b
e 

re
w
o
rd
ed

 f
o
r 
o
th
er
 s
et
ti
n
gs
.  

Tu
ck
er
 2
0
0
7
 [
2
3
] 

 
M
ea
su
re
 b
as
ed

 o
n
 p
re
vi
o
u
s 
st
u
d
ie
s 
o
f 
Q
I i
n
 N
IC
U
s 
[2
4
].
  

 
 

[O
U
TC

O
M
E]
 

En
ab
lin
g 
co
n
d
it
io
n
s 
fo
r 

ef
fe
ct
iv
e 
te
am

w
o
rk
 

P
re
d
ic
ti
ve
: t
o
 t
es
t 
a 
m
o
d
el
 o
f 
th
e 
re
la
ti
o
n
sh
ip
 

b
et
w
ee
n
 c
o
n
d
it
io
n
s 
fo
r 
te
am

w
o
rk
, e
n
ab
lin
g 
o
r 

m
ed

ia
ti
n
g 
co
n
d
it
io
n
s,
 a
n
d
 t
ea
m
 o
u
tc
o
m
es
 in

 
h
o
sp
it
al
 m

en
ta
l h
ea
lt
h
 c
ar
e 
te
am

s.
 (
U
SA

) 

Te
am

 p
ro
ce
ss
 (
en

ab
lin
g 
co
n
d
it
io
n
s)
: e
ff
o
rt
 (
p
re
se
n
ce
 a
t 
m
ee
ti
n
gs
),
 

kn
o
w
le
d
ge
 a
n
d
 s
ki
lls
 a
p
p
lie
d
 t
o
 t
as
kw

o
rk
 (
in
te
rd
is
ci
p
li n
ar
y 
co
lla
b
o
ra
ti
o
n
).
  

  Th
e 
in
st
ru
m
en

t 
in
cl
u
d
es
 s
ca
le
s 
m
ea
su
ri
n
g 
in
it
ia
l c
o
n
d
it
io
n
s 
(t
as
k 
cl
ar
it
y,
 

fe
el
in
gs
 o
f 
in
fl
u
en

ce
 o
ve
r 
te
am

m
at
es
, a
va
ila
b
ili
ty
 o
f 
co
n
su
lt
at
io
n
, 

en
vi
ro
n
m
en

ta
l s
u
p
p
o
rt
) 
an
d
 o
u
tc
o
m
es
 (
tr
ea
tm

en
t 
st
an
d
ar
d
s,
 c
o
h
es
io
n
, t
ea
m
 

ef
fe
ct
iv
en

es
s)
. C

o
n
te
n
t 
re
q
u
ir
es
 s
u
b
st
an
ti
ve
 a
d
ap
ta
ti
o
n
 f
o
r 
C
Q
I t
ea
m
s,
 s
o
 

th
es
e 
sc
al
es
 w
er
e 
ex
cl
u
d
ed

 f
ro
m
 c
o
n
te
n
t 
an
al
ys
is
.  

1
0
 it
em

s;
 5
 o
r 
7
 

p
o
in
t 
Li
ke
rt
 

sc
al
es
.  

O
b
se
rv
at
io
n
al
, 

an
al
yt
ic
al
 –
 c
ro
ss
 

se
ct
io
n
al
 

Sc
al
es
 w
er
e 
w
ri
tt
en

 f
o
r 

in
te
rd
is
ci
p
lin
ar
y 
te
am

s 
d
ev
el
o
p
in
g 
tr
ea
tm

en
t 
p
la
n
s.
 

W
o
u
ld
 n
ee
d
 r
e
w
o
rd
in
g 
fo
r 
Q
I 

te
am

s,
 a
n
d
 c
h
ec
k 
to
 e
n
su
re
 

re
le
va
n
ce
 o
f 
b
eh

av
io
u
rs
. 

V
in
o
ku
r‐
K
ap
la
n
 1
9
9
5
 [
2
5
] 

 
In
st
ru
m
en

t 
u
se
d
 in

 t
h
is
 s
tu
d
y 
is
 d
es
ig
n
ed

 t
o
 o
p
er
at
io
n
al
is
e 
H
ac
km

an
’s
 m

o
d
el
 

o
f 
te
am

 e
ff
ec
ti
ve
n
e
ss
 [
2
6
‐2
7
].
  

 
 

[P
R
O
C
ES
S]
 

N
o
n
 h
ea
lt
h
 c
ar
e 

 
 

 
 

 

Te
am

 p
er
fo
rm

an
ce
 

q
u
es
ti
o
n
n
ai
re
 

D
is
cr
im

in
at
iv
e:
 t
o
 a
n
al
ys
e 
w
o
rk
 t
ea
m
 

p
er
fo
rm

an
ce
 f
o
r 
th
e 
p
u
rp
o
se
 o
f 
re
m
u
n
er
at
in
g 

m
an
u
fa
ct
u
ri
n
g 
te
am

s.
 (
U
SA

) 
 

Te
am

 p
er
fo
rm

an
ce
: o

p
en

 c
o
m
m
u
n
ic
at
io
n
 ; 
te
am

 c
o
m
fo
rt
; d

ec
is
io
n
 m

ak
in
g;
 

te
am

 d
if
fe
re
n
ce
s;
 g
ro
u
n
d
 r
u
le
s;
 p
ro
b
le
m
 s
o
lv
in
g;
 s
at
is
fa
ct
io
n
; r
es
o
u
rc
es
; 

d
at
a‐
b
as
ed

 d
ec
is
io
n
s;
 q
u
al
it
y;
 p
la
n
n
in
g;
 c
o
o
p
er
at
io
n
. 

7
0
 it
em

s,
 1
2
 

su
b
sc
al
es
; 5

 
p
o
in
t 
Li
ke
rt
 

sc
al
e.
 

In
st
ru
m
en

t 
d
ev
el
o
p
m
en

t 
Sc
al
es
 a
p
p
ea
r 
re
le
va
n
t,
 b
u
t 

co
n
te
n
t 
is
 c
o
ve
re
d
 b
y 
m
ea
su
re
s 

w
it
h
 a
 c
le
ar
 c
o
n
ce
p
tu
al
 b
as
is
 

an
d
 p
ro
ve
n
an
ce
 (
e.
g .
 [
2
8
‐3
0
])
.  

A
lle
n
 1
9
9
8
 [
3
1
] 

C
it
at
io
n
 s
ea
rc
h
es
 d
id
 n
o
t 
id
en

ti
fy
 a
n
y 
st
u
d
ie
s 

re
fe
re
n
ci
n
g 
th
is
 p
ap
er
. 

N
o
 in
fo
rm

at
io
n
 r
ep
o
rt
ed

 a
b
o
u
t 
th
e 
co
n
ce
p
tu
al
 b
as
is
 o
f 
th
e 
in
st
ru
m
en

t,
 o
r 

em
p
ir
ic
al
 o
r 
th
eo

re
ti
ca
l r
es
ea
rc
h
 t
o
 w
h
ic
h
 t
h
is
 m

ea
su
re
 m

ig
h
t 
re
la
te
. T
h
e 

so
u
rc
e 
o
f 
in
st
ru
m
en

t 
co
n
te
n
t 
is
 n
o
t 
re
p
o
rt
ed

, a
n
d
 t
h
e 
co
n
st
ru
ct
s 
ar
e 
n
o
t 

d
es
cr
ib
ed

 o
r 
d
ef
in
ed

.  

 
 

[C
O
N
TE
X
T,
 P
R
O
C
ES
S,
 O
U
TC

O
M
E]
 

Tr
u
st
, c
re
at
iv
it
y 
an
d
 

co
lla
b
o
ra
ti
o
n
 s
ca
le
s 

P
re
d
ic
ti
ve
: t
o
 e
xa
m
in
e 
th
e 
re
la
ti
o
n
sh
ip
 b
et
w
ee
n
 

in
tr
a‐
te
am

 t
ru
st
, c
o
lla
b
o
ra
ti
o
n
 a
n
d
 o
f 
te
am

 
G
ro
u
p
 t
ru
st
 (
af
fe
ct
 a
n
d
 c
o
gn
it
iv
e)
, t
ea
m
 c
re
at
iv
it
y,
 c
o
lla
b
o
ra
ti
ve
 c
u
lt
u
re
 

2
2
 it
em

s,
 4
 

sc
al
es
; 7

 p
o
in
t 

O
b
se
rv
at
io
n
al
, 

an
al
yt
ic
al
 –
 c
ro
ss
 

C
o
n
st
ru
ct
s 
ar
e 
re
le
va
n
t 
b
u
t 
w
el
l 

co
ve
re
d
 b
y 
in
st
ru
m
en

ts
 w
it
h
 u
se
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In
st
ru
m
e
n
t 

(n
am

e,
 in
d
ex
, r
ef
er
en

ce
s 

fo
r 
m
ai
n
 r
ep

o
rt
s)
 

M
ai
n
 p
u
rp
o
se
 

(m
ea
su
re
m
en

t 
ai
m
 a
n
d
 c
o
n
te
xt
 o
f 
u
se
) 

D
e
sc
ri
p
ti
o
n
 o
f 
co
n
te
n
t 

(d
im

en
si
o
n
s,
 s
u
b
‐d
im

en
si
o
n
s;
 c
o
n
ce
p
tu
al
/t
h
eo

re
ti
ca
l b
as
is
) 

It
e
m
s 
&
 

re
sp
o
n
se
 s
ca
le
 

St
u
d
y 
d
e
si
gn
(s
) 

R
e
as
o
n
 f
o
r 
e
xc
lu
si
o
n
 a
n
d
 

co
m
m
e
n
ts
  

[m
ai
n
 d
o
m
ai
n
 m

ea
su
re
d
) 

cr
ea
ti
vi
ty
 in
 a
 la
b
o
ra
to
ry
 s
tu
d
y 
(u
n
d
er
gr
ad
u
at
e 

st
u
d
en

t 
te
am

s)
. (
U
SA

) 
 

Li
ke
rt
 s
ca
le
.  

se
ct
io
n
al
 

in
 h
ea
lt
h
ca
re
 (
e.
g.
 [
2
8
, 3
2
‐3
3
])
  

B
ar
cz
ak
 2
0
1
0
 [
3
4
] 

C
it
at
io
n
 s
ea
rc
h
es
 d
id
 n
o
t 
id
en

ti
fy
 a
n
y 
st
u
d
ie
s 

re
fe
re
n
ci
n
g 
th
is
 p
ap
er
. 

B
as
ed

 o
n
 e
m
p
ir
ic
al
 r
es
ea
rc
h
 o
n
 c
o
lla
b
o
ra
ti
o
n
 a
n
d
 c
re
at
iv
it
y 
in
 t
ea
m
s,
 t
h
e 

au
th
o
rs
 a
d
ap
te
d
 p
re
‐e
xi
st
in
g 
sc
al
es
.  

 
 

[E
M
ER

G
EN

T]
 

Te
am

 c
o
m
m
it
m
en

t 
sc
al
e 

O
u
tc
o
m
e/
p
re
d
ic
to
r:
 t
o
 e
xa
m
in
e 
th
e 
re
la
ti
o
n
sh
ip
 

b
et
w
ee
n
 c
o
m
m
it
m
en

t 
an
d
 s
u
p
p
o
rt
 a
t 

o
rg
an
is
at
io
n
al
, g
ro
u
p
 a
n
d
 t
ea
m
 le
ve
l i
n
 a
 t
ea
m
s 

fr
o
m
 a
 r
an
ge
 o
f 
o
rg
an
is
at
io
n
al
 s
et
ti
n
gs
. (
U
SA

) 

Te
am

 c
o
m
m
it
m
en

t:
 id
en

ti
fi
ca
ti
o
n
 w
it
h
 t
h
e 
te
am

 a
s 
ch
ar
ac
te
ri
se
d
 b
y 
a)
 

co
m
m
it
m
en

t 
to
 t
h
e 
te
am

 g
o
al
s,
 b
) 
w
ill
in
gn
es
s 
to
 e
xe
rt
 e
ff
o
rt
 o
n
 b
eh

al
f 
o
f 
th
e 

te
am

, c
) 
d
es
ir
e 
to
 r
em

ai
n
 a
s 
a 
m
em

b
er
 o
f 
th
e 
te
am

 (
e.
g.
 “
I w

o
u
ld
 a
cc
ep

t 
al
m
o
st
 a
n
y 
jo
b
 in

 o
rd
er
 t
o
 k
ee
p
 w
o
rk
in
g 
o
n
 t
h
is
 t
ea
m
”)
.  

8
 it
em

s;
 7
 p
o
in
t 

Li
ke
rt
 s
ca
le
.  

O
b
se
rv
at
io
n
al
, 

an
al
yt
ic
al
 –
 c
ro
ss
 

se
ct
io
n
al
 

C
o
n
st
ru
ct
 is
 r
el
ev
an
t,
 b
u
t 
sc
al
e 

re
q
u
ir
es
 r
ew

o
rd
in
g 
fo
r 
Q
I t
ea
m
s 

in
 p
ri
m
ar
y 
ca
re
 a
s 
it
em

s 
in
fe
r 

th
at
 t
h
e 
te
am

 is
 t
h
e 

re
sp
o
n
d
en

t’
s 
p
ri
m
ar
y 
w
o
rk
 t
ea
m
 

(s
ee

 e
xa
m
p
le
 it
em

).
 

B
is
h
o
p
 2
0
0
5
 [
3
5
‐3
6
] 

It
em

s 
fr
o
m
 t
h
is
 s
ca
le
 h
av
e 
b
ee
n
 u
se
d
 a
n
d
 

ad
ap
te
d
 in
 o
th
er
 p
ap
e
rs
 (
e.
g.
 [
3
7
‐3
9
])
 

A
d
ap
te
d
 f
ro
m
 a
 m

ea
su
re
 o
f 
af
fe
ct
iv
e 
o
rg
an
is
at
io
n
al
 c
o
m
m
it
m
en

t 
[4
0
].
 

 
 

[E
M
ER

G
EN

T]
 

G
ro
u
p
 p
ro
ce
ss
 s
ca
le
s 

P
re
d
ic
ti
ve
/o
u
tc
o
m
e:
 t
o
 e
xa
m
in
e 
th
e 

re
la
ti
o
n
sh
ip
s 
b
et
w
ee
n
 jo
b
 d
es
ig
n
, g
ro
u
p
 

p
ro
ce
ss
es
 (
re
fl
ex
iv
it
y,
 c
o
o
p
er
at
io
n
, s
o
ci
al
 

su
p
p
o
rt
),
 g
ro
u
p
 in
it
ia
ti
ve
, a
n
d
 s
el
f‐
o
rg
an
is
at
io
n
al
 

ac
ti
vi
ti
es
 in

 in
d
u
st
ri
al
 w
o
rk
 g
ro
u
p
s.
 (
Sw

ed
en

) 

G
ro
u
p
 p
ro
ce
ss
: r
ef
le
xi
vi
ty
, c
o
o
p
er
at
io
n
, s
o
ci
al
 s
u
p
p
o
rt
 

1
5
 it
em

s;
 7
 p
o
in
t 

Li
ke
rt
 s
ca
le
.  

O
b
se
rv
at
io
n
al
, 

an
al
yt
ic
al
 –
 c
ro
ss
 

se
ct
io
n
al
 

It
em

s 
la
rg
el
y 
d
er
iv
ed

 f
ro
m
 o
th
er
 

in
st
ru
m
en

ts
 in
cl
u
d
ed

 in
 t
h
e 

re
vi
ew

 [
4
1
‐4
2
].
 T
h
e
se
 s
ca
le
s 

re
fl
ec
t 
an

 a
d
ap
ti
o
n
 o
f 
th
es
e 

m
ea
su
re
s 
ra
th
er
 t
h
an

 n
ew

 
sc
al
es
. 

B
ra
v 
2
0
0
9
 [
4
3
] 

 
B
as
ed

 o
n
 t
h
eo

ri
es
 r
el
at
in
g 
jo
b
 d
es
ig
n
 a
n
d
 g
ro
u
p
 p
ro
ce
ss
 t
o
 in
n
o
va
ti
o
n
, 

p
ri
m
ar
ily
 f
ro
m
 a
 r
ev
ie
w
 o
n
 W

es
t 
[4
4
].
  

 
 

[P
R
O
C
ES
S]
 

In
fo
rm

at
io
n
 s
h
ar
in
g 

P
re
d
ic
ti
ve
: a
n
te
ce
d
en

t 
va
ri
ab
le
 in

 a
 m

o
d
el
 

te
st
in
g 
th
e 
as
so
ci
at
io
n
 b
et
w
ee
n
 t
ea
m
 s
tr
u
ct
u
re
, 

p
ro
ce
ss
 (
in
fo
rm

at
io
n
 s
h
ar
in
g)
 a
n
d
 le
ar
n
in
g 

o
ri
en

ta
ti
o
n
 in

 t
ea
m
s 
in
 t
h
e 
m
an
u
fa
ct
u
ri
n
g 
se
ct
o
r 

[4
5
] 
(U
SA

) 

In
fo
rm

at
io
n
 s
h
ar
in
g 
am

o
n
g 
te
am

 m
em

b
er
s 
(f
re
ed

o
m
 w
it
h
 w
h
ic
h
 in
fo
rm

at
io
n
 

is
 s
h
ar
ed

; p
ri
o
ri
ty
 a
n
d
 e
ff
o
rt
 m

ad
e 
to
 s
h
ar
e 
in
fo
rm

at
io
n
 a
n
d
 e
n
su
re
 a
ll 

m
em

b
er
s 
ar
e 
in
fo
rm

ed
 o
f 
is
su
es
 a
ff
ec
ti
n
g 
th
e 
te
am

).
 

4
 it
em

s;
 7
 p
o
in
t 

Li
ke
rt
 s
ca
le
.  

O
b
se
rv
at
io
n
al
, 

an
al
yt
ic
al
 –
 c
ro
ss
 

se
ct
io
n
al
 

O
n
e 
o
f 
m
u
lt
ip
le
 in
st
ru
m
en

ts
 

m
ea
su
ri
n
g 
in
fo
rm

at
io
n
 s
h
ar
in
g.
 

W
o
rd
in
g 
o
f 
th
is
 s
ca
le
 is
 le
ss
 

su
it
ed

 t
o
 p
ro
je
ct
 t
ea
m
s 
th
an

 
o
th
er
 in
cl
u
d
ed

 m
ea
su
re
s 
(e
.g
. 

[3
0
, 4
6
‐4
7
])
. 

B
u
n
d
er
so
n
 2
0
1
0
b
 [
4
8
] 

 
B
as
ed

 o
n
 e
m
p
ir
ic
al
 a
n
d
 t
h
eo

re
ti
ca
l r
es
ea
rc
h
 o
n
 t
ea
m
 le
ar
n
in
g 
(e
.g
. [
4
1
, 4
5
])
 

 
 

[P
R
O
C
ES
S]
 

Te
am

 c
o
h
es
io
n
 s
ca
le
s 

P
re
d
ic
ti
ve
: t
o
 e
xa
m
in
e 
th
e 
re
la
ti
o
n
sh
ip
 b
et
w
ee
n
 

m
o
d
el
s 
o
f 
w
o
rk
 g
ro
u
p
 c
o
h
es
io
n
 a
n
d
 t
ea
m
 

o
u
tc
o
m
es
 (
p
er
ce
iv
ed

 e
ff
ec
ti
ve
n
es
s,
 jo
b
 

sa
ti
sf
ac
ti
o
n
) 
in
 p
u
b
lic
 s
er
vi
ce
 t
ea
m
s.
 (
A
u
st
ra
lia
) 

Te
am

 c
o
h
es
io
n
: s
o
ci
al
 c
o
h
es
io
n
, t
as
k 
co
h
es
io
n
, i
n
d
iv
id
u
al
 a
tt
ra
ct
io
n
 t
o
 t
h
e 

gr
o
u
p
 

1
0
 it
em

s;
 9
 p
o
in
t 

Li
ke
rt
 s
ca
le
.  

In
st
ru
m
en

t 
d
ev
el
o
p
m
en

t 
It
e m

 w
o
rd
in
g 
im

p
lie
s 
th
e 
te
am

 is
 

th
e 
re
sp
o
n
d
en

t’
s 
p
ri
m
ar
y 
w
o
rk
 

te
am

. T
h
e 
ta
sk
 c
o
h
es
io
n
 s
ca
le
 is
 

u
se
d
 in

 a
n
o
th
er
 in
cl
u
d
ed

 
in
st
ru
m
en

t 
[4
7
].
 

C
ar
le
ss
 2
0
0
0
a 
[4
9
] 

Th
e 
ta
sk
 c
o
h
es
io
n
 s
ca
le
 w
as
 u
se
d
 in

 a
n
o
th
er
 

in
cl
u
d
ed

 in
st
ru
m
en
t 
[4
7
],
 w
it
h
 a
 s
o
ci
al
 c
o
h
es
io
n
 

sc
al
e 
fr
o
m
 a
n
o
th
er
 s
o
u
rc
e 
su
it
ab
le
 f
o
r 
Q
I t
ea
m
s.
 

B
as
ed

 o
n
 c
o
n
ce
p
tu
al
 a
n
d
 t
h
eo

re
ti
ca
l w

o
rk
 o
n
 c
o
h
es
io
n
 in

 t
ea
m
s 
e.
g.
 [
5
0
] 

 
 

[E
M
ER

G
EN

T]
 

G
lo
b
al
 t
ra
n
sf
o
rm

at
io
n
al
 

le
ad
er
sh
ip
 s
ca
le
 

P
re
d
ic
ti
ve
/d
is
cr
im

in
at
iv
e:
 t
o
 d
ev
el
o
p
 a
 s
h
o
rt
 

m
ea
su
re
 o
f 
tr
an
sf
o
rm

at
io
n
al
 le
ad
er
sh
ip
. I
n
it
ia
l 

Tr
an
sf
o
rm

at
io
n
al
 le
ad
er
sh
ip
 b
eh

av
io
u
rs
: c
o
m
m
u
n
ic
at
es
 v
is
io
n
; s
u
p
p
o
rt
s 
st
af
f 

d
ev
el
o
p
m
en

t;
 g
iv
es
 e
n
co
u
ra
ge
m
en

t 
an
d
 r
ec
o
gn
it
io
n
; e
m
p
o
w
er
s 
te
am

 
7
 it
em

s;
 5
 p
o
in
t 

Li
ke
rt
 s
ca
le
.  

In
st
ru
m
en

t 
d
ev
el
o
p
m
en

t 
Sc
al
e 
is
 s
h
o
rt
er
 t
h
an

 w
id
el
y 
u
se
d
 

m
ea
su
re
s 
[5
1
‐5
2
],
 a
n
d
 c
o
n
te
n
t 
is
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In
st
ru
m
e
n
t 

(n
am

e,
 in
d
ex
, r
ef
er
en

ce
s 

fo
r 
m
ai
n
 r
ep

o
rt
s)
 

M
ai
n
 p
u
rp
o
se
 

(m
ea
su
re
m
en

t 
ai
m
 a
n
d
 c
o
n
te
xt
 o
f 
u
se
) 

D
e
sc
ri
p
ti
o
n
 o
f 
co
n
te
n
t 

(d
im

en
si
o
n
s,
 s
u
b
‐d
im

en
si
o
n
s;
 c
o
n
ce
p
tu
al
/t
h
eo

re
ti
ca
l b
as
is
) 

It
e
m
s 
&
 

re
sp
o
n
se
 s
ca
le
 

St
u
d
y 
d
e
si
gn
(s
) 

R
e
as
o
n
 f
o
r 
e
xc
lu
si
o
n
 a
n
d
 

co
m
m
e
n
ts
  

[m
ai
n
 d
o
m
ai
n
 m

ea
su
re
d
) 

te
st
in
g 
in
 t
h
e 
fi
n
an
ce
 s
ec
to
r.
 (
A
u
st
ra
lia
) 

m
em

b
er
s 
fo
st
er
in
g 
tr
u
st
, c
o
o
p
er
at
io
n
 a
n
d
 in
vo
lv
em

en
t;
 e
n
co
u
ra
ge
s 

in
n
o
va
ti
ve
 t
h
in
ki
n
g;
 le
ad
s 
b
y 
ex
am

p
le
; e
xh
ib
it
s 
ch
ar
is
m
a 
th
ro
u
gh

 
co
m
p
et
en

ce
 a
n
d
 in
st
ill
in
g 
p
ri
d
e 
an
d
 r
es
p
ec
t.
  

su
it
ab
le
 f
o
r 
p
ri
m
ar
y 
ca
re
 

h
o
w
ev
er
 it
 m

ea
su
re
s 
le
ad
er
sh
ip
 

in
 g
en

er
al
, n
o
t 
in
 r
el
at
io
n
 t
o
 

te
am

s 
o
r 
Q
I.
 

C
ar
le
ss
 2
0
0
0
b
 [
5
3
] 

U
se
d
 t
o
 m

ea
su
re
 le
ad
er
sh
ip
 s
ty
le
 a
s 
a 
p
re
d
ic
to
r 

o
f 
te
am

 e
ff
ic
ac
y,
 jo
b
 s
at
is
fa
ct
io
n
, a
n
d
 w
el
l‐
b
ei
n
g 

in
 h
ea
lt
h
 p
ro
fe
ss
io
n
al
s 
[5
4
].
 

B
as
ed

 o
n
 t
h
e 
th
eo

ry
 o
f 
tr
an
sf
o
rm

at
io
n
al
 le
ad
er
sh
ip
, i
n
 p
ar
ti
cu
la
r 
th
e 

co
n
ce
p
tu
al
is
at
io
n
 f
ro
m
 P
o
d
sa
ko
ff
 a
n
d
 c
o
lle
ag
u
es
 [
5
5
].
 

 
 

[L
EA

D
ER

 ‐
 E
X
TE
R
N
A
L]
 

Te
am

 p
ro
ce
ss
 s
ca
le
 

 
O
u
tc
o
m
e/
p
re
d
ic
to
r:
 t
o
 e
xa
m
in
e 
th
e 
ef
fe
ct
 o
f 

in
tr
a‐
te
am

 t
ru
st
 o
n
 t
ea
m
 p
ro
ce
ss
 a
n
d
 

p
er
fo
rm

an
ce
 in

 t
ax
 c
o
n
su
lt
in
g 
te
am

s.
 

(N
et
h
er
la
n
d
s)
  

Te
am

 p
ro
ce
ss
: r
ef
le
xi
vi
ty
 (
re
fl
ec
ti
o
n
 o
n
 g
o
al
s,
 s
tr
at
eg
ie
s,
 p
ro
ce
ss
),
 t
ea
m
 

m
o
n
it
o
ri
n
g 
(m

o
n
it
o
ri
n
g 
w
h
et
h
er
 m

em
b
er
s 
m
ee
t 
o
b
lig
at
io
n
s,
 p
er
fo
rm

 a
s 

ex
p
ec
te
d
, p
ro
gr
es
s 
sa
ti
sf
ac
to
ri
ly
),
 e
ff
o
rt
 (
m
ad
e 
to
w
ar
d
 a
ch
ie
vi
n
g 
te
am

 g
o
al
s)
 

1
5
 it
em

s,
 3
 

sc
al
es
; 5

 p
o
in
t 

Li
ke
rt
 s
ca
le
.  

O
b
se
rv
at
io
n
al
, 

an
al
yt
ic
al
 –
 c
ro
ss
 

se
ct
io
n
al
.  

Sh
o
rt
, g
en

er
ic
 s
ca
le
s 
b
u
t 

co
n
st
ru
ct
s 
w
el
l c
o
ve
re
d
 b
y 
o
th
er
 

in
st
ru
m
en

ts
 (
e.
g.
 [
4
, 3
0
])
. F
o
cu
s 

o
n
 m

o
n
it
o
ri
n
g 
in
d
iv
id
u
al
 (
ra
th
er
 

th
an

 t
ea
m
) 
is
 in
co
n
si
st
en

t 
w
it
h
 

C
Q
I p
ri
n
ci
p
le
s.
 

d
e 
Jo
n
g 
2
0
1
0
a 
[5
6
] 

 
B
as
ed

 o
n
 M

ar
k’
s 
fr
am

ew
o
rk
 f
o
r 
u
n
d
e
rs
ta
n
d
in
g 
te
am

 p
ro
ce
ss
 [
5
7
].
 R
ef
le
xi
vi
ty
 

b
as
ed

 o
n
 W

es
t’
s 
th
eo

re
ti
ca
l w

o
rk
 o
n
 r
ef
le
xi
vi
ty
 in

 t
ea
m
s 
[5
8
].
 

 
 

[P
R
O
C
ES
S]
 

Te
am

 t
ru
st
 s
ca
le
 

P
re
d
ic
ti
ve
: t
o
 e
xa
m
in
e 
th
e 
re
la
ti
o
n
sh
ip
 b
et
w
ee
n
 

in
tr
a‐
te
am

 t
ru
st
, t
ea
m
 p
ro
ce
ss
 a
n
d
 p
er
fo
rm

an
ce
 

in
 t
ax
 c
o
n
su
lt
in
g 
te
am

s.
 (
N
et
h
er
la
n
d
s)
  

Te
am

 t
ru
st
 (
to
 h
el
p
 a
n
d
 k
ee
p
 m

em
b
er
s 
in
fo
rm

ed
, t
ak
e 
o
th
er
 m

em
b
er
s’
 

in
te
re
st
s 
in
to
 a
cc
o
u
n
t,
 o
ve
ra
ll 
tr
u
st
) 

5
 it
em

s;
 5
 p
o
in
t 

Li
ke
rt
 s
ca
le
.  

O
b
se
rv
at
io
n
al
, 

an
al
yt
ic
al
 –
 c
ro
ss
 

se
ct
io
n
al
. 

Si
n
gl
e 
ge
n
er
ic
 s
ca
le
, b
u
t 

co
n
st
ru
ct
 is
 w
el
l c
o
ve
re
d
 b
y 

in
st
ru
m
en

ts
 w
it
h
 u
se
 in

 
h
ea
lt
h
ca
re
 (
e.
g.
 [
3
3
])
 a
n
d
 in

 Q
I 

te
am

s 
(e
.g
. [
5
9
])
.  

d
e 
Jo
n
g 
2
0
1
0
b
 [
5
6
] 

 
B
as
ed

 o
n
 e
xi
st
in
g 
m
ea
su
re
s 
o
f 
te
am

 t
ru
st
 in

 D
u
tc
h
 (
e.
g.
 [
6
0
‐6
1
])
.  

 
 

[E
M
ER

G
EN

T]
 

Se
lf
‐e
ff
ic
ac
y 
fo
r 
te
am

w
o
rk
 
P
re
d
ic
ti
ve
: t
o
 id
en

ti
fy
 t
h
e 
re
la
ti
o
n
sh
ip
 b
et
w
ee
n
 

in
d
iv
id
u
al
 d
if
fe
re
n
ce
 v
ar
ia
b
le
s 
(i
n
cl
u
d
in
g 
se
lf
‐

ef
fi
ca
cy
 f
o
r 
te
am

w
o
rk
),
 in
d
iv
id
u
al
 p
re
fe
re
n
ce
s 

fo
r 
te
am

w
o
rk
 (
co
lle
ct
iv
is
ti
c 
o
ri
en

ta
ti
o
n
),
 

co
o
p
er
at
io
n
 a
n
d
 t
ea
m
 p
er
fo
rm

an
ce
 a
m
o
n
g 

m
an
ag
er
ia
l s
tu
d
en

ts
. (
U
SA

) 

Se
lf
‐e
ff
ic
ac
y 
fo
r 
te
am

w
o
rk
 ‐
 p
er
ce
iv
ed

 a
b
ili
ty
 t
o
: c
o
n
tr
ib
u
te
, f
ac
ili
ta
te
 

co
m
m
u
n
ic
at
io
n
, d
el
eg
at
e,
 c
o
o
rd
in
at
e 
ta
sk
s,
 r
es
o
lv
e 
co
n
fl
ic
t,
 in
te
gr
at
e 

m
u
lt
ip
le
 v
ie
w
s 
in
 p
la
n
n
in
g,
 a
n
d
 a
ss
u
m
e 
a 
le
ad
er
sh
ip
 r
o
le
.  

8
 it
em

s;
 5
 p
o
in
t 

Li
ke
rt
 s
ca
le
.  

O
b
se
rv
at
io
n
al
, 

an
al
yt
ic
al
 –
 

lo
n
gi
tu
d
in
al
. 

Si
n
gl
e 
ge
n
er
ic
 s
ca
le
, b
u
t 

co
n
st
ru
ct
 is
 c
o
ve
re
d
 b
y 

h
ea
lt
h
ca
re
 s
p
ec
if
ic
 m

ea
su
re
s,
 f
o
r 

ex
am

p
le
 m

ea
su
re
s 
o
f 
ef
fi
ca
cy
 

fo
r 
w
o
rk
in
g 
o
n
 in
te
r‐
d
is
ci
p
lin
ar
y 

te
am

s 
[6
2
].
 

Eb
y 
1
9
9
7
 [
6
3
] 

 
B
as
ed

 o
n
 B
an
d
u
ra
’s
 t
h
eo

ry
 o
f 
se
lf
‐e
ff
ic
ac
y.
 

 
 

[A
N
TE
C
ED

EN
T]
 

G
ro
u
p
 p
o
te
n
cy
 s
ca
le
 

P
re
d
ic
ti
ve
/o
u
tc
o
m
e:
 t
o
 e
xp
lo
re
 t
h
e 

d
et
er
m
in
an
ts
 a
n
d
 o
u
tc
o
m
es
 o
f 
gr
o
u
p
 p
o
te
n
cy
 in

 
an
y 
co
n
te
xt
. (
U
SA

) 

G
ro
u
p
 p
o
te
n
cy
 (
sh
ar
ed

 b
el
ie
f 
am

o
n
g 
te
am

 m
em

b
er
s 
th
at
 t
h
e 
gr
o
u
p
 “
ca
n
 b
e 

ef
fe
ct
iv
e”
 (
p
8
7
))
: t
h
e 
te
am

 h
as
 c
o
n
fi
d
en

ce
 in

 it
se
lf
, c
an

 p
ro
d
u
ce
 q
u
al
it
y 
w
o
rk
, 

so
lv
e 
p
ro
b
le
m
s 
an
d
 b
e 
p
ro
d
u
ct
iv
e,
 w
ill
 b
e 
kn
o
w
n
 a
s 
h
ig
h
 p
er
f o
rm

in
g,
 a
n
d
 w
ill
 

h
av
e 
in
fl
u
en

ce
.  

Ex
am

p
le
 it
em

s:
 “
Th
is
 t
ea
m
 e
xp
ec
ts
 t
o
 b
e 
kn
o
w
n
 a
s 
a 
h
ig
h
‐p
er
fo
rm

in
g 
te
am

”,
 

“T
h
is
 t
ea
m
 e
xp
ec
ts
 t
o
 h
av
e 
a 
lo
t 
o
f 
in
fl
u
en

ce
 a
ro
u
n
d
 h
er
e”
. 

8
 it
em

s;
 5
 p
o
in
t 

Li
ke
rt
 s
ca
le
.  

C
o
n
ce
p
tu
al
 p
ap
er
 

V
er
y 
w
id
el
y 
u
se
d
 a
n
d
 a
d
ap
te
d
 

sc
al
e,
 b
u
t 
th
is
 c
o
n
st
ru
ct
 is
 w
el
l 

co
ve
re
d
 b
y 
o
th
er
 m

ea
su
re
s 
an
d
 

w
o
u
ld
 n
ee
d
 r
e
w
o
rd
in
g 
fo
r 

p
ri
m
ar
y 
ca
re
 (
it
em

s 
su
gg
es
t 

te
am

 is
 p
ar
t 
o
f 
a 
la
rg
er
 

o
rg
an
is
at
io
n
al
 s
tr
u
ct
u
re
).
  

G
u
zz
o
 1
9
9
3
 [
6
4
] 

A
d
ap
te
d
 v
er
si
o
n
s 
o
f 
th
e 
sc
al
e 
u
se
d
 in

 in
cl
u
d
ed

 
m
ea
su
re
 [
4
7
].
 

B
as
ed

 o
n
 t
h
eo

re
ti
ca
l w

o
rk
 t
h
at
 d
is
ti
n
gu
is
h
es
 p
o
te
n
cy
 f
ro
m
 c
o
lle
ct
iv
e 
ef
fi
ca
cy
, 

an
d
 c
o
lle
ct
iv
e 
m
o
ti
va
ti
o
n
. N

o
te
, G

u
zz
o
 d
ef
in
es
 c
o
lle
ct
iv
e 
ef
fi
ca
cy
 a
s 
an

 
in
d
iv
id
u
al
’s
 p
er
ce
p
ti
o
n
 o
f 
th
e 
gr
o
u
p
. O

th
er
s 
co
n
ce
iv
e 
co
lle
ct
iv
e 
ef
fi
ca
cy
 a
s 
a 

 
 

[E
M
ER

G
EN

T]
 

471



In
st
ru
m
e
n
t 

(n
am

e,
 in
d
ex
, r
ef
er
en

ce
s 

fo
r 
m
ai
n
 r
ep

o
rt
s)
 

M
ai
n
 p
u
rp
o
se
 

(m
ea
su
re
m
en

t 
ai
m
 a
n
d
 c
o
n
te
xt
 o
f 
u
se
) 

D
e
sc
ri
p
ti
o
n
 o
f 
co
n
te
n
t 

(d
im

en
si
o
n
s,
 s
u
b
‐d
im

en
si
o
n
s;
 c
o
n
ce
p
tu
al
/t
h
eo

re
ti
ca
l b
as
is
) 

It
e
m
s 
&
 

re
sp
o
n
se
 s
ca
le
 

St
u
d
y 
d
e
si
gn
(s
) 

R
e
as
o
n
 f
o
r 
e
xc
lu
si
o
n
 a
n
d
 

co
m
m
e
n
ts
  

[m
ai
n
 d
o
m
ai
n
 m

ea
su
re
d
) 

sh
ar
ed

 p
er
ce
p
ti
o
n
 t
h
at
 d
if
fe
rs
 f
ro
m
 p
o
te
n
cy
 in

 t
h
at
 is
 t
as
k 
sp
ec
if
ic
 [
6
5
].
 

Te
am

 id
en

ti
fi
ca
ti
o
n
 s
ca
le
 

P
re
d
ic
ti
ve
: t
o
 e
xa
m
in
e 
th
e 
re
la
ti
o
n
sh
ip
 b
et
w
ee
n
 

te
am

 id
en

ti
fi
ca
ti
o
n
 a
n
d
 in
d
iv
id
u
al
 t
ea
m
 m

em
b
er
 

b
eh

av
io
u
rs
 (
ci
ti
ze
n
sh
ip
, c
re
at
iv
it
y)
 in

 m
id
d
le
 

m
an
ag
em

en
t 
te
am

s.
 (
N
et
h
er
la
n
d
s)
 

Te
am

 m
em

b
er
s’
 id
en

ti
fi
ca
ti
o
n
 w
it
h
 t
h
e 
te
am

: s
el
f‐
ca
te
go
ri
za
ti
o
n
 (
id
en

ti
fy
in
g 

w
it
h
 o
th
er
 m

em
b
er
s,
 s
ee
s 
te
am

 a
s 
re
fl
ec
ti
o
n
 o
f 
se
lf
),
 t
ea
m
 s
el
f‐
es
te
em

 (
p
ri
d
e 

an
d
 r
es
p
ec
t 
fo
r 
th
e 
te
am

),
 t
ea
m
 c
o
m
m
it
m
en

t 
(d
es
ir
e 
to
 c
o
n
ti
n
u
e 
w
it
h
 t
h
e 

te
am

).
  

Ex
am

p
le
 it
em

s:
 “
M
y 
te
am

 is
 a
n
 im

p
o
rt
an
t 
re
fl
ec
ti
o
n
 o
f 
w
h
o
 I 
am

”,
 “
I w

o
u
ld
 

ra
th
er
 n
o
t 
te
ll 
an
yo
n
e 
I w

o
rk
 w
it
h
 t
h
is
 t
ea
m
”,
 “
I w

o
u
ld
 r
at
h
er
 b
el
o
n
g 
to
 

an
o
th
er
 t
ea
m
”.
  

1
0
 it
em

s;
 7
 p
o
in
t 

Li
ke
rt
 s
ca
le
.  

O
b
se
rv
at
io
n
al
, 

an
al
yt
ic
al
 –
 c
ro
ss
 

se
ct
io
n
al
. 

C
o
n
st
ru
ct
 is
 r
el
ev
an
t,
 b
u
t 
it
em

s 
in
fe
r 
th
at
 t
ea
m
 is
 t
h
e 

re
sp
o
n
d
en

t’
s 
p
ri
m
ar
y 
w
o
rk
 u
n
it
 

an
d
 o
n
e 
o
f 
m
u
lt
i p
le
 t
ea
m
s 
o
f 

w
h
ic
h
 t
h
e 
re
sp
o
n
d
en

t 
co
u
ld
 b
e 
a 

m
em

b
er
. H

en
ce
 n
o
t 
su
it
ed

 t
o
 Q
I 

te
am

s 
in
 p
ri
m
ar
y 
ca
re
. 

Ja
n
ss
en

 2
0
0
8
 [
6
6
] 

 
B
as
ed

 o
n
 s
o
ci
al
 id
en

ti
ty
 t
h
eo

ry
 a
n
d
 r
el
at
ed

 e
m
p
ir
ic
al
 r
es
ea
rc
h
 in

 t
ea
m
s 
(e
.g
. 

[6
7
])
. I
te
m
s 
ad
ap
te
d
 f
ro
m
 a
n
o
th
er
 s
o
u
rc
e 
[6
8
].
 

 
 

[E
M
ER

G
EN

T]
 

Em
er
ge
n
t 
st
at
es
 s
ca
le
 

P
re
d
ic
ti
ve
: t
o
 e
xa
m
in
e 
th
e 
re
la
ti
o
n
sh
ip
 b
et
w
ee
n
 

in
tr
a‐
gr
o
u
p
 c
o
n
fl
ic
t,
 g
ro
u
p
 o
u
tc
o
m
es
 

(p
er
fo
rm

an
ce
, v
ia
b
ili
ty
) 
an
d
 f
ac
to
rs
 t
h
at
 

m
o
d
er
at
e 
an
d
 m

ed
ia
te
 t
h
e 
ef
fe
ct
 o
f 
co
n
fl
ic
t 
in
 

te
am

s 
in
 a
 la
b
o
ra
to
ry
 s
tu
d
y 
(u
n
d
er
gr
ad
u
at
e 

st
u
d
en

ts
) .
 (
U
SA

) 

A
tt
it
u
d
es
, v
al
u
es
, m

o
ti
va
ti
o
n
s 
an
d
 c
o
gn
it
io
n
s 
ar
is
in
g 
fr
o
m
 w
o
rk
in
g 
as
 a
 t
ea
m
: 

tr
u
st
, r
es
p
ec
t,
 c
o
h
es
iv
en

es
s.
  

Ex
am

p
le
 it
em

s:
 “
H
o
w
 w
el
l d
id
 m

em
b
er
s 
se
em

 t
o
 k
n
o
w
 e
ac
h
 o
th
er
 in

 t
h
is
 

te
am

”,
 “
H
o
w
 c
o
n
ce
rn
e
d
 w
er
e 
yo
u
 a
b
o
u
t 
m
ai
n
ta
in
in
g 
a 
fr
ie
n
d
sh
ip
 w
it
h
 t
h
e 

o
th
er
 t
ea
m
 m

em
b
er
s”
.  

9
 it
em

s;
 7
 p
o
in
t 

Li
ke
rt
 s
ca
le
.  

O
b
se
rv
at
io
n
al
, 

an
al
yt
ic
al
 –
 c
ro
ss
 

se
ct
io
n
al
. 

A
 s
h
o
rt
, g
en

er
ic
 m

ea
su
re
 t
h
at
 

m
ay
 b
e 
u
se
fu
l f
o
r 
C
Q
I e
va
lu
at
io
n
 

if
 lo
n
ge
r 
sc
al
es
 a
r e
 n
o
t 
fe
as
ib
le
. 

H
o
w
ev
er
, w

o
rd
in
g 
o
f 
so
m
e 

it
em

s 
m
ay
 b
e 
in
co
n
gr
u
en

t 
w
it
h
 

th
e 
re
la
ti
o
n
s 
in
 a
 s
m
al
l p
ri
m
ar
y 

ca
re
 s
et
ti
n
g 
an
d
 c
o
n
st
ru
ct
s 
ar
e 

w
el
l c
o
ve
re
d
 b
y 
o
th
er
 m

ea
su
re
s.
  

Je
h
n
 2
0
0
8
b
 [
6
9
] 

 
C
o
n
ce
p
tu
al
 b
as
is
 a
n
d
 s
o
u
rc
e 
o
f 
it
em

s 
n
o
t 
re
p
o
rt
ed

. 
 

 
[E
M
ER

G
EN

T]
 

Te
am

 v
ia
b
ili
ty
 s
ca
le
 

O
u
tc
o
m
e:
 t
o
 e
xa
m
in
e 
th
e 
re
la
ti
o
n
sh
ip
 b
et
w
ee
n
 

in
tr
a‐
gr
o
u
p
 c
o
n
fl
ic
t,
 g
ro
u
p
 o
u
tc
o
m
es
 

(p
er
fo
rm

an
ce
, v
ia
b
ili
ty
) 
an
d
 f
ac
to
rs
 t
h
at
 

m
o
d
er
at
e 
an
d
 m

ed
ia
te
 t
h
e 
ef
fe
ct
 o
f 
co
n
fl
ic
t 
in
 

te
am

s 
in
 a
 la
b
o
ra
to
ry
 s
tu
d
y 
(u
n
d
er
gr
ad
u
at
e 

st
u
d
en

ts
).
 (
U
SA

) 

Te
am

 v
ia
b
ili
ty
: “
m
em

b
er
 s
at
is
fa
ct
io
n
 a
n
d
 t
h
ei
r 
b
eh

av
io
u
ra
l i
n
te
n
t 
to
 c
o
n
ti
n
u
e 

w
o
rk
in
g 
to
ge
th
er
” 
(p
4
6
7
) 

4
 it
em

s;
 7
 p
o
in
t 

Li
ke
rt
 s
ca
le
.  

O
b
se
rv
at
io
n
al
, 

an
al
yt
ic
al
 –
 c
ro
ss
 

se
ct
io
n
al
. 

A
 s
h
o
rt
 m

ea
su
re
 o
f 
vi
ab
ili
ty
, 

w
it
h
 it
em

s 
su
it
ab
le
 f
o
r 
Q
I t
ea
m
s.
 

H
o
w
ev
er
 c
o
n
st
ru
ct
 is
 c
o
ve
re
d
 b
y 

m
ea
su
re
s 
w
it
h
 u
se
 in
 Q
I t
ea
m
s 

in
 h
ea
lt
h
 c
ar
e 
(e
.g
. [
1
7
])
 

Je
h
n
 2
0
0
8
c 
[6
9
] 

 
B
as
ed

 o
n
 c
o
n
ce
p
tu
al
is
at
io
n
s 
o
f 
te
am

 v
ia
b
ili
ty
 (
p
ri
m
ar
ily
 [
7
0
])
. 

 
 

[O
U
TC

O
M
E]
 

Le
ad
er
sh
ip
 c
lim

at
e 
sc
al
e 

P
re
d
ic
ti
ve
: t
o
 m

ea
su
re
 le
ad
er
sh
ip
 c
lim

at
e 
as
 a
 

p
o
te
n
ti
al
 a
n
te
ce
d
en

t 
o
f 
w
o
rk
 t
ea
m
 

em
p
o
w
er
m
en

t 
in
 d
iv
er
se
 o
rg
an
is
at
io
n
s.
 (
U
SA

) 

Le
ad
er
sh
ip
 b
eh

av
io
u
rs
 t
h
at
 s
u
p
p
o
rt
 t
ea
m
 e
m
p
o
w
er
m
en

t,
 a
s 
ex
h
ib
it
ed

 b
y 
a 

le
ad
er
 e
xt
er
n
al
 t
o
 t
ea
m
 (
gi
vi
n
g 
re
sp
o
n
si
b
ili
ty
 f
o
r 
se
tt
in
g 
it
s 
o
w
n
 g
o
al
s 
an
d
 

co
n
d
u
ct
in
g 
it
s 
w
o
rk
, a
sk
in
g 
fo
r 
ad
vi
ce
 in
 d
ec
is
io
n
 m

ak
in
g,
 a
rt
ic
u
la
ti
n
g 
h
ig
h
 

p
er
fo
rm

an
ce
 e
xp
ec
ta
ti
o
n
s,
 e
xh
ib
it
in
g 
tr
u
st
).
  

1
4
 it
em

s;
 7
 p
o
in
t 

Li
ke
rt
 s
ca
le
.  

O
b
se
rv
at
io
n
al
, 

an
al
yt
ic
al
 –
 c
ro
ss
 

se
ct
io
n
al
. 

C
o
n
st
ru
ct
 is
 r
el
ev
an
t,
 b
u
t 
o
n
ly
 7
 

o
f 
1
4
 it
em

s 
ar
e 
re
p
o
rt
ed

 
(s
u
ff
ic
ie
n
t 
fo
r 
as
se
ss
in
g 
o
ve
ra
ll 

co
n
te
n
t,
 b
u
t 
n
o
t 
fo
r 
in
cl
u
si
o
n
 f
o
r 

fu
ll 
re
vi
ew

).
  

K
ir
km

an
 1
9
9
9
b
 [
7
1
] 

 
B
as
ed

 o
n
 a
 t
h
eo

re
ti
ca
l m

o
d
el
 o
f 
te
am

 e
m
p
o
w
er
m
en

t 
d
ev
el
o
p
ed

 b
y 
th
e 

au
th
o
rs
 [
7
2
],
 w
it
h
 e
m
p
o
w
er
in
g 
le
ad
er
sh
ip
 b
eh

av
io
u
rs
 b
as
ed

 o
n
 p
re
vi
o
u
s 

em
p
ir
ic
al
 r
es
ea
rc
h
 [
7
3
].
 

 
 

[L
EA

D
ER

] 

Te
am

 a
u
to
n
o
m
y 
an
d
 

in
te
rd
ep

en
d
en

ce
 s
ca
le
s 

P
re
d
ic
ti
ve
: t
o
 e
xa
m
in
e 
in
te
ra
ct
io
n
s 
b
et
w
ee
n
 

in
d
iv
id
u
al
 a
n
d
 t
ea
m
 le
ve
l a
u
to
n
o
m
y,
 

in
te
rd
ep

en
d
en

ce
 a
n
d
 t
ea
m
 p
er
fo
rm

an
ce
 in

 
m
an
u
fa
ct
u
ri
n
g 
te
am

s.
 (
U
SA

) 

Te
am

 le
ve
l a
u
to
n
o
m
y 
(d
is
cr
et
io
n
 a
n
d
 f
re
ed

o
m
 in

 d
ec
is
io
n
 m

ak
in
g,
 p
la
n
n
in
g 

an
d
 c
o
n
d
u
ct
 o
f 
ta
sk
s)
 a
n
d
 in
te
rd
ep

en
d
en

ce
 (
ex
te
n
t 
to
 w
h
ic
h
 t
as
k 
re
q
u
ir
es
 

co
o
rd
in
at
io
n
 a
n
d
 c
o
n
tr
ib
u
ti
o
n
 f
ro
m
 a
ll 
te
am

 m
em

b
er
s)
. 

1
5
 it
em

s,
 2
 

sc
al
es
; 9

 p
o
in
t 

Li
ke
rt
 s
ca
le
.  

O
b
se
rv
at
io
n
al
, 

an
al
yt
ic
al
 –
 c
ro
ss
 

se
ct
io
n
al
. 

C
o
n
st
ru
ct
s 
re
le
va
n
t 
to
 Q
I t
ea
m
s 

an
d
 it
em

s 
ar
e 
sh
o
rt
 a
n
d
 g
en

er
ic
. 

H
o
w
ev
er
, c
o
n
te
n
t 
is
 w
el
l 

co
ve
re
d
 b
y 
m
ea
su
re
s 
d
ev
el
o
p
ed
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In
st
ru
m
e
n
t 

(n
am

e,
 in
d
ex
, r
ef
er
en

ce
s 

fo
r 
m
ai
n
 r
ep

o
rt
s)
 

M
ai
n
 p
u
rp
o
se
 

(m
ea
su
re
m
en

t 
ai
m
 a
n
d
 c
o
n
te
xt
 o
f 
u
se
) 

D
e
sc
ri
p
ti
o
n
 o
f 
co
n
te
n
t 

(d
im

en
si
o
n
s,
 s
u
b
‐d
im

en
si
o
n
s;
 c
o
n
ce
p
tu
al
/t
h
eo

re
ti
ca
l b
as
is
) 

It
e
m
s 
&
 

re
sp
o
n
se
 s
ca
le
 

St
u
d
y 
d
e
si
gn
(s
) 

R
e
as
o
n
 f
o
r 
e
xc
lu
si
o
n
 a
n
d
 

co
m
m
e
n
ts
  

[m
ai
n
 d
o
m
ai
n
 m

ea
su
re
d
) 

fo
r 
Q
I t
ea
m
s 
in
 h
ea
lt
h
 c
ar
e 
(e
.g
. 

[7
4
‐7
5
])
 a
n
d
 o
th
er
 m

ea
su
re
s 
[5
, 

7
1
].
 

La
n
gf
re
d
 2
0
0
5
 [
7
6
] 

 
B
as
ed

 o
n
 t
h
eo

re
ti
ca
l a
n
d
 e
m
p
ir
ic
al
 r
es
ea
rc
h
 o
n
 in
te
rd
ep

en
d
en

ce
 (
e.
g.
 [
7
7
])
 

an
d
 a
u
to
n
o
m
y 
(e
.g
. [
7
8
])
. 

 
 

[T
A
SK
] 

Se
lf
‐M

an
ag
em

en
t 

Le
ad
er
sh
ip
 Q
u
es
ti
o
n
n
ai
re
 

(S
M
LQ

) 
 

P
re
d
ic
ti
ve
: t
o
 id
en

ti
fy
 le
ad
er
sh
ip
 b
eh

av
io
u
rs
 t
h
at
 

su
p
p
o
rt
 m

an
u
fa
ct
u
ri
n
g 
te
am

s 
to
 s
el
f‐
m
an
ag
e.
 

(U
SA

) 

Se
lf
‐m

an
ag
em

en
t 
le
ad
er
 b
eh

av
io
u
rs
: e
n
co
u
ra
gi
n
g 
re
h
ea
rs
al
, s
el
f 
go
al
 s
et
ti
n
g,
 

se
lf
 c
ri
ti
ci
sm

, s
el
f 
re
in
fo
rc
em

en
t,
 s
el
f 
ex
p
ec
ta
ti
o
n
 a
n
d
 s
el
f‐

o
b
se
rv
at
io
n
/e
va
lu
at
io
n
. 

Ex
am

p
le
 it
em

s:
 In

 r
el
at
io
n
 t
o
 e
xt
er
n
al
 le
ad
er
 b
eh

av
io
u
r 
“H

e/
sh
e 
en

co
u
ra
ge
s 

u
s 
to
 p
ra
ct
ic
e 
a 
n
ew

 t
as
k 
b
ef
o
re
 w
e 
d
o
 it
 t
h
e 
fi
rs
t 
ti
m
e”
, “
H
e/
sh
e 
en

co
u
ra
ge
s 

u
s 
to
 p
ra
is
e 
ea
ch
 o
th
er
 if
 w
e 
h
av
e 
d
o
n
e 
a 
jo
b
 w
el
l”
.  

2
2
 it
em

s,
 6
 

sc
al
es
; 7

 p
o
in
t 

Li
ke
rt
 s
ca
le
.  

In
st
ru
m
en

t 
d
ev
el
o
p
m
en

t 
It
em

 w
o
rd
in
g 
re
fl
ec
ts
 t
h
e 

m
an
u
fa
ct
u
ri
n
g 
o
ri
gi
n
s 
o
f 
th
e 

co
n
ce
p
t 
o
f 
se
lf
‐m

an
ag
ed

 t
ea
m
s,
 

in
fe
rr
in
g 
a 
m
an
ag
er
ia
l r
o
le
 

u
n
lik
el
y 
to
 r
es
o
n
at
e 
in
 h
ea
lt
h
 

ca
re
.  

M
an
z 
1
9
8
7
 [
7
9
] 

U
se
d
 a
n
d
 a
d
ap
te
d
 in
 m

u
lt
ip
le
 s
tu
d
ie
s 
(e
.g
. [
7
1
, 

8
0
‐8
1
])
 

B
as
ed

 o
n
 s
el
f‐
m
an
ag
em

en
t 
th
eo

ry
, s
o
ci
o
‐t
ec
h
n
ic
al
 s
ys
te
m
s 
th
eo

ry
, a
n
d
 

le
ad
er
sh
ip
, r
ei
n
fo
rc
em

en
t,
 a
n
d
 g
o
al
‐s
et
ti
n
g 
th
eo

ri
es
 

 
 

[L
EA

D
ER

] 
 

Te
am

 p
ro
ce
ss
 

P
re
d
ic
ti
ve
: t
o
 e
xa
m
in
e 
th
e 
re
la
ti
o
n
sh
ip
 b
et
w
ee
n
 

te
am

 in
p
u
ts
 (
H
R
 p
ra
ct
ic
es
, l
ea
d
er
sh
ip
, s
u
p
p
o
rt
, 

w
o
rk
 d
es
ig
n
),
 e
m
p
o
w
er
m
en

t,
 t
ea
m
 p
ro
ce
ss
es
, 

an
d
 t
ea
m
 p
er
fo
rm

an
ce
 in

 e
n
gi
n
ee
ri
n
g 
te
am

s.
 

(C
an
ad
a)
 

Te
am

 p
ro
ce
ss
: t
ra
n
si
ti
o
n
 p
ro
ce
ss
es
 (
p
la
n
n
in
g,
 a
n
al
ys
is
, g
o
al
 s
et
ti
n
g)
, a
ct
io
n
 

p
ro
ce
ss
es
 (
ta
sk
s 
w
o
rk
, c
o
o
rd
in
at
in
g 
ac
ti
o
n
s,
 m

o
n
it
o
ri
n
g 
p
ro
gr
es
s)
, a
n
d
 

in
te
rp
er
so
n
al
 p
ro
ce
ss
es
 (
m
an
ag
in
g 
co
n
fl
ic
ts
, m

o
ti
va
ti
o
n
, a
ff
ec
t)
. 

Ex
am

p
le
 it
em

s:
 “
m
em

b
er
s 
o
f 
m
y 
te
am

 d
is
cu
ss
 w
h
at
 w
e 
ca
n
 d
o
 d
ay
 t
o
 d
ay
 t
o
 

m
ak
e 
o
u
r 
p
er
fo
rm

an
ce
 v
is
io
n
 a
 r
e
al
it
y”
, “
m
em

b
er
s 
o
f 
m
y 
te
am

 e
ff
ec
ti
ve
ly
 

co
m
m
u
n
ic
at
e 
w
it
h
 e
ac
h
 o
th
er
 t
h
ro
u
gh
o
u
t 
th
e 
w
o
rk
d
ay
” .
 (
p
1
0
2
) 

9
 it
em

s,
 3
 s
ca
le
s;
 

5
 p
o
in
t 
Li
ke
rt
 

sc
al
e.
  

O
b
se
rv
at
io
n
al
, 

an
al
yt
ic
al
 –
 c
ro
ss
 

se
ct
io
n
al
. 

Sh
o
rt
 s
ca
le
s.
 S
o
m
e 
it
em

s 
in
fe
r 

th
at
 t
h
e 
te
am

 is
 t
h
e 

re
sp
o
n
d
en

t’
s 
p
ri
m
ar
y 
w
o
rk
 

te
am

, s
o
 r
e
q
u
ir
e 
re
w
o
rd
in
g.
 

H
o
w
ev
er
, t
h
er
e 
ar
e 
m
u
lt
ip
le
 

in
cl
u
d
ed

 in
st
ru
m
en
ts
 t
h
at
 f
o
cu
s 

o
n
 b
eh

av
io
u
rs
 r
eq

u
ir
ed

 o
f 
C
Q
I 

te
am

s 
(e
.g
. [
1
7
, 7
5
])
. 

M
at
h
ie
u
 2
0
0
6
 [
8
2
] 

 
B
as
ed

 o
n
 t
h
re
e 
ca
te
go
ri
es
 f
ro
m
 M

ar
k’
s 
fr
am

ew
o
rk
 a
n
d
 t
ax
o
n
o
m
y 
o
f 
te
am

 
p
ro
ce
ss
es
 [
5
7
].
  

 
 

[P
R
O
C
ES
S]
 

Te
am

 m
em

b
er
 e
xc
h
an
ge
 

(T
M
X
) 
q
u
al
it
y 

q
u
es
ti
o
n
n
ai
re
 

P
re
d
ic
ti
ve
: t
o
 e
xa
m
in
e 
th
e 
re
la
ti
o
n
sh
ip
 b
et
w
ee
n
 

th
e 
ex
ch
an
ge
 r
el
at
io
n
sh
ip
s 
(i
n
d
iv
id
u
al
s 
w
it
h
 

o
th
er
 t
ea
m
 m

em
b
er
s 
an
d
 w
it
h
 t
ea
m
 le
ad
er
s)
 

an
d
 jo
b
 a
tt
it
u
d
es
 in
 t
ea
m
s 
in
 t
h
e 
m
an
u
fa
ct
u
ri
n
g 

se
ct
o
r.
 (
U
SA

) 

Q
u
al
it
y 
o
f 
an

 in
d
iv
id
u
al
’s
 e
xc
h
an
ge
 w
it
h
 o
th
er
 t
ea
m
 m

em
b
er
s 
(w

ill
in
gn
es
s 
to
 

h
el
p
, s
h
ar
e 
id
ea
s 
an
d
 g
iv
e 
fe
ed

b
ac
k;
 h
o
w
 r
ea
d
ily
 a
ss
is
ta
n
ce
, i
n
fo
rm

at
io
n
 a
n
d
 

fe
ed

b
ac
k 
ar
e 
gi
ve
n
).
 

Ex
am

p
le
 it
em

s:
 “
O
th
er
 m

em
b
er
s 
re
co
gn
iz
e 
m
y 
p
o
te
n
ti
al
”,
 “
O
th
er
 m

em
b
er
s 

u
n
d
er
st
an
d
 m

y 
p
ro
b
le
m
”,
 “
I l
et
 o
th
er
s 
kn
o
w
 w
h
en

 t
h
ey
 a
ff
ec
t 
m
y 
w
o
rk
”.
 

1
4
 it
em

s;
 5
 p
o
in
t 

Li
ke
rt
 s
ca
le
.  

O
b
se
rv
at
io
n
al
, 

an
al
yt
ic
al
 ‐
 

lo
n
gi
tu
d
in
al
 

Th
e 
co
n
ce
p
t 
o
f 
in
te
ra
ct
io
n
 

q
u
al
i t
y 
is
 r
el
ev
an
t,
 b
u
t 
it
em

s 
fo
cu
s 
o
n
 in
d
iv
id
u
al
 p
er
ce
p
ti
o
n
s 

o
f 
th
ei
r 
re
la
ti
o
n
s 
w
it
h
 o
th
er
s.
 

M
ea
su
re
s 
o
f 
h
o
w
 t
h
e 
te
am

 
in
te
ra
ct
s 
as
 a
 w
h
o
le
 a
re
 m

o
re
 

sa
lie
n
t 
fo
r 
C
Q
I.
  

Se
er
s 
1
9
8
9
, E
b
y 
1
9
9
7
 [
6
3
, 

8
3
] 

U
se
d
 a
n
d
 a
d
ap
te
d
 in
 m

u
lt
ip
le
 o
th
er
 s
tu
d
ie
s 
(e
.g
. 

[6
3
, 8
4
‐8
5
])
  

B
as
ed

 o
n
 a
n
 e
xt
en

si
o
n
 o
f 
th
eo

ri
es
 a
b
o
u
t 
ro
le
‐m

ak
in
g 
an
d
 s
o
ci
al
 e
xc
h
an
ge
, 

es
p
ec
ia
lly
 t
h
o
se
 r
el
at
in
g 
to
 le
ad
er
‐m

em
b
er
 e
xc
h
an
ge
. 

 
 

[P
R
O
C
ES
S]
 

P
re
fe
re
n
ce
 f
o
r 
gr
o
u
p
 w
o
rk
, 

co
lle
ct
iv
e 
an
d
 in
d
iv
id
u
al
 

o
ri
en

ta
ti
o
n
 s
ca
le
s 

P
re
d
ic
ti
ve
: t
o
 e
xa
m
in
e 
h
o
w
 c
o
lle
ct
iv
e 
ve
rs
u
s 

in
d
iv
id
u
al
 o
ri
en

ta
ti
o
n
s 
in
fl
u
en

ce
 s
at
is
fa
ct
io
n
 

w
it
h
 t
ea
m
w
o
rk
 a
n
d
 p
er
ce
iv
ed

 p
er
fo
rm

an
ce
 in

 a
 

la
b
o
ra
to
ry
 s
tu
d
y 
(u
n
d
er
gr
ad
u
at
e 
st
u
d
en

t 
te
am

s)
. 

(U
SA

) 
 

C
o
lle
ct
iv
is
m
: p

re
fe
re
n
ce
 f
o
r 
w
o
rk
in
g 
in
 g
ro
u
p
s,
 c
o
lle
ct
iv
e 
(b
el
ie
fs
 a
b
o
u
t 
te
am

 
p
ro
ce
ss
 a
n
d
 o
u
tc
o
m
es
) 
o
r 
in
d
iv
id
u
al
is
ti
c 
o
ri
en

ta
ti
o
n
 (
b
el
ie
fs
 a
b
o
u
t 
in
d
iv
id
u
al
 

w
o
rk
).
 

Ex
am

p
le
 it
em

s:
 “
I g
et
 u
p
se
t 
w
h
en

 p
eo

p
le
 w
in
”,
 “
o
n
ly
 t
h
o
se
 w
h
o
 d
ep

en
d
 o
n
 

th
em

se
lv
es
 g
et
 a
h
ea
d
 in

 li
fe
”,
 “
I t
en

d
 t
o
 w
o
rk
 h
ar
d
er
 w
h
en

 I 
am

 c
o
m
p
et
in
g 

ag
ai
n
st
 o
th
er
 p
eo

p
le
”.
  

2
2
 it
em

s,
 5
 

sc
al
es
; 7

 p
o
in
t 

Li
ke
rt
 s
ca
le
.  

O
b
se
rv
at
io
n
al
, 

an
al
yt
ic
al
 ‐
 

lo
n
gi
tu
d
in
al
 

M
ea
su
re
s 
at
ti
tu
d
es
 t
o
w
ar
d
 

te
am

w
o
rk
, b
u
t 
co
n
st
ru
ct
 is
 

co
ve
re
d
 b
y 
in
st
ru
m
en

ts
 m

o
re
 

su
it
ab
ly
 w
o
rd
ed

 f
o
r 
p
ri
m
ar
y 
ca
re
 

(e
.g
. [
6
2
, 8
6
])
.  
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In
st
ru
m
e
n
t 

(n
am

e,
 in
d
ex
, r
ef
er
en

ce
s 

fo
r 
m
ai
n
 r
ep

o
rt
s)
 

M
ai
n
 p
u
rp
o
se
 

(m
ea
su
re
m
en

t 
ai
m
 a
n
d
 c
o
n
te
xt
 o
f 
u
se
) 

D
e
sc
ri
p
ti
o
n
 o
f 
co
n
te
n
t 

(d
im

en
si
o
n
s,
 s
u
b
‐d
im

en
si
o
n
s;
 c
o
n
ce
p
tu
al
/t
h
eo

re
ti
ca
l b
as
is
) 

It
e
m
s 
&
 

re
sp
o
n
se
 s
ca
le
 

St
u
d
y 
d
e
si
gn
(s
) 

R
e
as
o
n
 f
o
r 
e
xc
lu
si
o
n
 a
n
d
 

co
m
m
e
n
ts
  

[m
ai
n
 d
o
m
ai
n
 m

ea
su
re
d
) 

Sh
aw

 2
0
0
0
 [
8
7
] 

 
B
as
ed

 o
n
 t
h
eo

re
ti
ca
l a
n
d
 e
m
p
ir
ic
al
 r
es
ea
rc
h
 o
n
 in
d
iv
id
u
al
 p
re
fe
re
n
ce
s 
fo
r 

gr
o
u
p
 w
o
rk
 (
in
d
iv
id
u
al
is
m
/c
o
lle
ct
iv
is
m
),
 e
sp
ec
ia
lly
 W

ag
n
er
 [
8
8
].
 

 
 

[A
N
TE
C
ED

EN
T]
 

K
n
o
w
le
d
ge
 s
h
ar
in
g 
sc
al
e 

O
u
tc
o
m
e:
 t
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Additional file 7 accompanying Chapter 6 - Table summarizing the development and 

measurement properties of instruments included in Stage four of the review (Table S9) 
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d
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at
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in
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d
ge
 a
n
d
 s
ki
lls
, f
u
n
ct
io
n
in
g,
 

p
ro
b
le
m
 r
ec
o
gn
it
io
n
) 
an
d
 im

p
le
m
en

ta
ti
o
n
 o
f 
th
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n
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ra
to
ry
 f
ac
to
r 
an
al
ys
is
),
 t
h
re
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b
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b
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d
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b
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b
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e 
in
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at
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d
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b
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p
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at
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b
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p
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R
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ra
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p
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at
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at
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b
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b
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ra
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b
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b
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at
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  C
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d
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ra
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e d
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ra
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p
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 p
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p
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at
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p
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d
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d
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b
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R
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p
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%
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at
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at
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at
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at
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ra
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ro
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at
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at
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b
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b
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p
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b
ili
ty
: c
o
rr
el
at
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b
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b
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p
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p
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w
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  C
o
st
a 
2
0
1
1
 [
3
3
] 

Fo
r 
ea
ch
 o
f 
th
e 
h
yp
o
th
es
is
ed

 d
im

en
si
o
n
s,
 n
ew

 it
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w
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at
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ra
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