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Measures of outer setting constructs  
for implementation research:  
A systematic review and analysis of 
psychometric quality

Sheena McHugh1 , Caitlin N Dorsey2, Kayne Mettert2  , 
Jonathan Purtle3, Eric Bruns4 and Cara C Lewis2 

Abstract
Background: Despite their influence, outer setting barriers (e.g., policies, financing) are an infrequent focus of 
implementation research. The objective of this systematic review was to identify and assess the psychometric properties 
of measures of outer setting used in behavioral and mental health research.
Methods: Data collection involved (a) search string generation, (b) title and abstract screening, (c) full-text review, (d) 
construct mapping, and (e) measure forward searches. Outer setting constructs were defined using the Consolidated 
Framework for Implementation Research (CFIR). The search strategy included four relevant constructs separately: (a) 
cosmopolitanism, (b) external policy and incentives, (c) patient needs and resources, and (d) peer pressure. Information 
was coded using nine psychometric criteria: (a) internal consistency, (b) convergent validity, (c) discriminant validity, (d) 
known-groups validity, (e) predictive validity, (f) concurrent validity, (g) structural validity, (h) responsiveness, and (i) 
norms. Frequencies were calculated to summarize the availability of psychometric information. Information quality was 
rated using a 5-point scale and a final median score was calculated for each measure.
Results: Systematic searches yielded 20 measures: four measures of the general outer setting domain, seven of 
cosmopolitanism, four of external policy and incentives, four of patient needs and resources, and one measure of peer 
pressure. Most were subscales within full scales assessing implementation context. Typically, scales or subscales did 
not have any psychometric information available. Where information was available, the quality was most often rated as 
“1-minimal” or “2-adequate.”
Conclusion: To our knowledge, this is the first systematic review to focus exclusively on measures of outer setting 
factors used in behavioral and mental health research and comprehensively assess a range of psychometric criteria. The 
results highlight the limited quantity and quality of measures at this level. Researchers should not assume “one size fits 
all” when measuring outer setting constructs. Some outer setting constructs may be more appropriately and efficiently 
assessed using objective indices or administrative data reflective of the system rather than the individual.
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Plain language abstract
Implementation of evidence-based practices (EBPs) is influenced by the wider environment or outer setting in which it takes 
place. Despite their influence, barriers in the outer setting, such as policies, financing, and stakeholder relationships, are 
often not the focus of implementation research. The aim of this systematic review was to identify and evaluate measures 
used in behavioral and mental health research to assess barriers in the outer setting. We collected and analyzed all 
relevant implementation studies in settings such as mental health services, psychiatry, and substance use. We looked for 
self-reported measures of cosmopolitanism (connections between organizations), policies and incentives, patient needs 
and resources, and peer pressure. We identified 20 measures of outer setting factors. Most measures were subsections 
of longer tools assessing a range of implementation barriers. Most measures did not have any information available on 
their validity and reliability. Where this information was available, the quality of the information was rated as minimal or 
adequate. While other reviews have examined barriers to implementation at different levels in different settings, this is 
the first systematic review to focus exclusively on measures of outer setting factors used in behavioral health research. 
The results highlight the limited quantity and quality of measurement tools. It may be faster and more appropriate to 
assess some outer setting factors using data already collected on administrative systems. The results of this systematic 
review will guide researchers and practitioners on the use and testing of measures in future evaluations.

Implementation is a social process that is inherently depend-
ent on the context in which it takes place (Davidoff et al., 
2008). In implementation research, context refers to the 
unique set of circumstances that surround a particular imple-
mentation effort (Damschroder et  al., 2009). There are a 
plethora of implementation models and frameworks that 
categorize context into groups of factors that are hypothe-
sized to affect implementation outcomes (Tabak et  al., 
2012). Most frameworks distinguish between contextual 
factors related to the organizational setting in which imple-
mentation is taking place and factors related to the wider 
environment in which the organization operates (Aarons 
et al., 2011; Damschroder et al., 2009; Feldstein & Glasgow, 
2008). The Consolidated Framework for Implementation 
Research (CFIR) refers to these groups of contextual factors 
as the inner and outer setting, respectively (Damschroder 
et al., 2009). Within the outer setting, an array of social, fis-
cal, and policy factors are considered important for imple-
mentation success. However, most frameworks have not 
been tested empirically to assess their utility to explain the 
influence of contextual factors, including outer setting fac-
tors, on implementation outcomes. Robust quantitative 
measures are needed to identify causal predictors of imple-
mentation outcomes.

Outer setting factors are notoriously difficult to evalu-
ate and influence, and efforts to operationalize constructs 
within this domain are scant. There are several reasons for 
this paucity of research on the outer setting generally and 
the development of measures specifically, most of which 
are borne out of methodological challenges that face 
potential investigators. First, outer setting factors such as 
policy and fiscal issues are hard to experimentally manipu-
late in research studies which may result in fewer studies 
attempting to measure their independent influence on 
implementation outcomes. Second, unlike individuals or 
organizations (two other primary levels of implementa-
tion), the policy and funding context is less easily opera-
tionalized and isolated as a unit of measurement. Third, 
similar to other potentially influential determinants of 
implementation, there are no explicit recommendations for 

operational definitions or items to measure outer setting 
constructs (Cook et al., 2012). These and other methodo-
logical challenges have led researchers to afford relatively 
less attention to outer setting factors, even while citing the 
criticality of these factors to successful implementation.

To date, several systematic reviews of implementation 
measures have been conducted, many of which have con-
cluded that there is a lack of reliable and valid measures 
available (Chaudoir et al., 2013; Chor et al., 2015; Emmons 
et al., 2012; Weiner et al., 2008). Results from these studies 
also highlight the gap in the range of contextual factors for 
which measures are currently available. A number of 
reviews have concentrated solely on the measurement of 
inner setting constructs (Emmons et al., 2012; French et al., 
2009; Weiner et al., 2008). In systematic reviews that have 
examined the full range of contextual factors (Chaudoir 
et al., 2013; Chor et al., 2015; Clinton-McHarg et al., 2016; 
Kaplan et  al., 2010), few measures of outer setting con-
structs have been identified. A systematic review of busi-
ness and health care literature examining the influence of 
context on the success of quality improvement (QI) efforts 
in health care settings (units within hospitals, hospitals, and 
integrated delivery systems) identified 15 (out of 47) stud-
ies examining the influence of “environment.” There was 
inconsistent evidence of an association between these fac-
tors and QI success (Kaplan et al., 2010). The review did 
not examine the psychometric properties of measures used 
to assess these environmental factors, but if the quality of 
these measures is similar to those assessed in related 
reviews (i.e., poor quality), then it may be that measure-
ment issues undermined any ability to detect a relation.

A systematic review of factors affecting implementation 
of health-related innovations identified only five measures of 
“structural-level” constructs (8% of all measures; 62 meas-
ures in total). While the review included studies in a range of 
settings including mental health settings (as well as educa-
tional, work place, and other settings), all five measures of 
“structural-level” constructs were applied in health care set-
tings (Chaudoir et al., 2013). Of the five measures, four were 
assessed for criterion (predictive) validity. Of those measures, 
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three were statistically significant predictors of adoption. A 
recent review of measures used in public health and commu-
nity settings, which used CFIR as its organizing framework, 
identified 18 measures of outer context out of a total of 51 
implementation measures (35%) (Clinton-McHarg et  al., 
2016). This review focused on non-clinical settings where the 
delivery of health or mental health was not the primary focus. 
Overall, psychometric information was poorly reported and 
where available, measures demonstrated limited reliability 
and validity. Finally, in a review of over 100 measures of pre-
dictors of the adoption of EBPs in mental health specifically, 
only 18 measures assessed the “external system,” six of which 
had any evidence of reliability or validity (Chor et al., 2015). 
Consistent, accurate, and valid measures of all levels of con-
text are crucial to enable a comprehensive understanding of 
factors influencing implementation outcomes.

While some reviews have included similar implemen-
tation contexts such as correctional facilities (Clinton-
McHarg et al., 2016) and mental health/substance abuse 
settings (Chaudoir et al., 2013), to our knowledge, no pre-
vious systematic reviews of measures of implementation 
constructs have focused exclusively on outer setting con-
structs for use in behavioral and mental health research 
and comprehensively assessed a range of psychometric 
criteria. Behavioral and mental health research was 
defined as that which concerned mental health, substance 
use, or other addictive behaviors. The study of outer set-
ting determinants is particularly important in behavioral 
and mental health. Responsibility for behavioral and men-
tal health care is diffuse (Purtle et al., 2017). It relies on 
complex interactions between multiple agencies, leaders, 
funders, and policy makers, across national, state, and 
local levels, all of which vary greatly across government 
entities. This complexity is coupled with public and poli-
cymaker stigma toward people with mental illness (Purtle 
et al., 2017; Smith et al., 2012). The focus of this review 
on behavioral and mental health was also consistent with 
the priorities of the Society for Implementation Research 
Collaboration (SIRC) and our funding agency, the 
National Institute of Mental Health (Lewis, Mettert, et al 
2018). In this systematic review, we focused on imple-
mentation constructs from the outer setting domain as 
defined by the CFIR (Damschroder et al., 2009): (a) cos-
mopolitanism, (b) external policies and incentives, (c) 
patient needs and resources, and (d) peer pressure. The 
aim of this systematic review was to identify measures of 
outer setting and its CFIR-delineated constructs used in 
behavioral and mental health research, and assess the psy-
chometric properties of those measures.

Method

Design overview

Data for this study come from a larger project funded by the 
National Institute of Mental Health—the SIRC Instrument 

Review Project—which aims to advance implementation 
science by identifying quantitative measures used in behav-
ioral and mental health that demonstrate both psychometric 
and pragmatic strength. Full details of the protocol for the 
entire set of systematic reviews have been published else-
where (Lewis, Mettert, et al 2018). Systematic review meth-
odology was chosen as we wanted to go beyond identifying 
available measures, to establish and rate the quality of psy-
chometric evidence using explicit systematic methods. 
Consistent with the larger project, measure identification 
and evaluation consisted of three phases. Phase I, measure 
identification, included the following five steps: (a) search 
string generation, (b) title and abstract screening, (c) full-
text review, (d) measure mapping to CFIR construct, and (e) 
measure forward (cited-by) searches. Phase II, data extrac-
tion, consisted of coding relevant psychometric informa-
tion. In Phase III, data analysis was completed.

Phase I: data collection

First, systematic searches were conducted in PubMed 
and Embase bibliographic databases using search 
strings curated in consultation with PubMed support 
specialists and a library scientist. Consistent with our 
aim to identify and assess implementation-related meas-
ures in the behavioral and mental health space, our 
search was built on four core levels: (a) terms for imple-
mentation, (b) terms for EBP, (c) terms for measure-
ment, and (d) terms for behavioral and mental health. 
Table 1 presents the search terms used. We included a 
fifth level of terms for each of the following outer set-
ting constructs from CFIR: (a) external policy and 
incentives, (b) cosmopolitanism, (c) patient needs and 
resources, and (d) peer pressure. In CFIR, cosmopoli-
tanism is defined as “the degree to which an organiza-
tion is networked with other external organizations.” 
External policies and incentives refer to “external strat-
egies to spread interventions, including policy and regu-
lations (governmental or other central entity), external 
mandates, recommendations and guidelines, pay-for-
performance, collaboratives, and public or benchmark 
reporting.” Patient needs and resources is defined as

the extent to which patient needs, as well as barriers and 
facilitators to meet those needs, are accurately known and 
prioritized by the organization while peer pressure refers to 
mimetic or competitive pressure to implement an intervention; 
typically because most or other key peer or competing 
organizations have already implemented or are in a bid for a 
competitive edge. (Damschroder et al., 2009)

Systematic searches were conducted independently for 
each construct; four different search strings were used. 
Articles published from 1985 onward were included in the 
search. Electronic database searches were completed up to 
May 2017.
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Identified articles were subject to title and abstract 
screening followed by full-text review, to confirm rele-
vance to the study parameters. In brief, we included only 
empirical studies that contained one or more quantitative 
measures of the outer setting domain or its four constructs 
if they were used in an evaluation of an implementation 
effort in a behavioral health context; see Table 2 for a 
breakdown of the inclusion/exclusion criteria. We also 
included additional measures of outer setting constructs 
that were identified during screening of articles relating to 
the other CFIR constructs evaluated in the larger project 
(e.g., screening articles on inner setting measures pro-
duced measures relevant to outer setting).

Included articles then progressed to the fourth step, con-
struct mapping. Trained research specialists (C.N.D., K.M.) 
mapped measures and/or their scales to the outer setting 
domain and/or one or more of the four aforementioned 
CFIR constructs using a two-pronged approach. First, 
research specialists mapped measures to CFIR constructs 
based on the study author’s definition or description of 
which construct was purportedly being measured. To 
account for additional content areas not captured by the 
description or in the absence of a clear definition, the 
research specialists reviewed each measure’s item pool and 
mapped the measure to an outer setting construct if two or 
more items were identified as assessing that construct 
(Lewis, Mettert, et al., 2018). If items were not provided for 
coding, research specialists mapped the measure more 
broadly to the outer setting domain. Construct assignment 
was checked and confirmed by content experts (SMcH, J.P., 
E.B.) having reviewed items within each measure and/or 
scale.

In the final step, each included measure was subjected 
to “cited-by” searches in PubMed and Embase to identify 
all empirical articles that used the measure in behavioral 
health implementation research.

Phase II: data extraction

Once all relevant literature was retrieved, articles were com-
piled into “measure packets,” which included the measure 
itself (as available), the measurement development article (or 
article with the first empirical use in a behavioral health con-
text), and all additional empirical uses of the measure in 
behavioral health. To identify all relevant reports of psycho-
metric information, the team of trained research specialists 
(C.N.D., K.M.) reviewed each article and electronically 
extracted information to assess the psychometric rating crite-
ria, using a rating system with relevant criteria referred to 
hereafter as PAPERS (Psychometric And Pragmatic 
Evidence Rating Scale). The full rating system and criteria 
for the PAPERS is published elsewhere (Lewis, Mettert, et 
al., 2018). This study, which focuses on psychometric prop-
erties only, used only nine of the 14 PAPERS criteria: (a) 
internal consistency, (b) convergent validity, (c) discriminant 

validity, (d) known-groups validity, (e) predictive validity, (f) 
concurrent validity, (g) structural validity, (h) responsive-
ness, and (i) norms. Data on each psychometric criterion 
were extracted for both full measure and individual scale lev-
els as appropriate. Measures were considered “unsuitable for 
rating” if the format of construct assessment (a) would not 
allow for psychometric information to be produced (e.g., 
qualitative nomination form) or (b) did not conform to the 
rating scale (e.g., cost analysis formula, penetration 
formula).

Having extracted all data related to psychometric prop-
erties, the quality of information for each of the nine crite-
ria was rated using the following scale: “–1-poor,” 
“0-none,” “1-minimal/emerging,” “2-adequate,” “3-good,” 
or “4-excellent.” Final ratings were determined from either 
a single score or a “rolled up median” approach. If a meas-
ure was unidimensional or the measure had only one rating 
for a criterion in an article packet, then this value was used 
as the final rating and no further calculations were con-
ducted. If a measure had multiple ratings for a criterion 
across several articles in a packet, we calculated the 
median score across articles to generate the final rating for 
that measure on that criterion. For example, if a measure 
was used in four different studies, each of which rated 
internal consistency, we calculated the median score across 
all four articles to determine the final rating of internal 
consistency for that measure. This process was conducted 
for each psychometric criterion.

If a measure contained a subset of scales relevant to a 
construct, the ratings for those individual scales were 
“rolled up” by calculating the median which was then 
assigned as the final aggregate rating for the whole meas-
ure. For example, if a measure had four scales relevant to 
peer pressure and each was rated for internal consistency, 
the median of those ratings was calculated and assigned as 
the final rating of internal consistency for that whole meas-
ure. This process was carried out for each psychometric 
criterion. When reporting the “rolled up median” approach, 
if the computed median resulted in a non-integer rating, 
the non-integer was rounded down (e.g., internal consist-
ency ratings of 2 and 3 would result in a 2.5 median which 
was rounded down to 2). In cases where the median of two 
scores would equal “0” (e.g., a score of –1 and 1), the 
lower score would be taken (e.g., –1).

In addition to psychometric data, descriptive data 
were extracted on each measure. The characteristics 
described the use of a measure in the behavioral health 
literature overall and was not specific to its use as a 
measure of outer setting constructs. Characteristics 
included (a) country of origin, (b) concept defined by 
authors, (c) number of articles contained in each measure 
packet, (d) number of scales, (e) number of items, (f) set-
ting in which measure had been used, (g) level of analy-
sis, (h) target problem, and (i) stage of implementation as 
defined by the Exploration, Adoption/Preparation, 
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Implementation, Sustainment (EPIS) model (Aarons 
et  al., 2011). Where a measure did not have a formal 
name, the first author surname and general description 
was used to name measures.

Phase III: data analysis

Simple statistics (i.e., frequencies) were calculated to 
report on measure characteristics and availability of psy-
chometric-relevant data. A total score was calculated for 
each measure by summing the scores given to each of the 
nine psychometric criteria. The maximum possible rating 
for a measure was 36 (i.e., each criterion rated 4) and the 
minimum was –9 (i.e., each criterion rated –1). Bar charts 
were generated to allow for visual comparisons across all 
measures within a given construct.

Results

Overview of measures

Similar to other systematic reviews of implementation 
measures (Lewis et  al., 2015), traditional systematic 
review methods were not useful for identifying articles 
with measures of outer setting constructs. Searches of 
two electronic bibliographic databases, PubMed and 
Embase, yielded 2,347 non-duplicate articles. Only five 
articles were retained following the review process (see 
Figures A1 to A5 in Appendix 1 for Construct PRISMA 
Flowcharts). Additional articles were identified during 
screening for other CFIR constructs and “cited by” 
searches, resulting in 57 articles being included in meas-
urement packets for analysis. The number of articles 
identified did not equal the number of measures included 
in the analysis as multiple articles used the same measure 
and some articles used more than one measure.

Overall, systematic searches yielded 20 measures 
related in full or in part to the outer setting domain and/or its 
constructs, which had been used in behavioral health. As Table 
3 illustrates, three measures mapped to more than one con-
struct in the outer setting domain. In such cases, the measure 
was counted separately for each construct. One measure, a 
measure of “environmental dynamism” (Nieboer & Strating, 
2012), which was part of a larger survey assessing the influ-
ence of organizational characteristics on innovation culture, 
was counted as an individual scale rather than a subscale. The 
larger survey contained several distinct validated scales which 
were relevant to different individual constructs: outer setting, 
cosmopolitanism, and peer pressure. As it was not clear 
whether these scales were part of one single validated meas-
ure, they were treated as separate scales in this analysis.

Four measures were identified for the general outer set-
ting domain. There were three full scales related to outer 
setting and one subscale. In terms of individual constructs, 
seven measures of cosmopolitanism were identified. In six 

cases, these were subscales within broader measures. In 
total, four measures of external policy and incentives were 
identified: two were full scales and two were subscales. 
Four measures of patient needs and resources were identi-
fied, all of which were subscale(s). Finally, one measure 
assessing peer pressure was identified.

Characteristics of measures

Table 4 presents the descriptive characteristics of all 20 
measures which were used, in full or in part, to assess the 
outer setting domain and its constructs. In the behavioral 
health research literature, most measures were used only in 
a single evaluation or research study; in the United States, 
at the provider, supervisor, or director level; and in an out-
patient community setting and a variety of “other” settings 
(e.g., prison, church).

Availability and rating of psychometric evidence

Of the 20 measures of outer setting and/or one of its con-
structs, four were categorized as unsuitable for rating. 
Table 5 presents a summary of the number of measures for 
which psychometric information was available. Table 6 
describes the median ratings and range of ratings of psy-
chometric properties for those measures deemed suitable 
for rating (n = 16) and those for which information was 
available (i.e., those with non-zero ratings on psychomet-
ric criteria). Following the rolled-up approach applied in 
this study, results are presented at the level of full scale. 
Where appropriate, we highlight the number of subscales 
relevant to an outer setting construct within that scale.

Outer setting.  Four measures of the general outer setting 
domain were identified in behavioral health research, three 
of which were suitable for rating. Three of these measures 
had psychometric information available. There was infor-
mation on internal consistency, predictive validity, and 
norms for the two measures, and information on concurrent 
validity for one measure. There was no information avail-
able for convergent validity, discriminant validity, known-
groups validity, structural validity, and responsiveness.

For measures of outer setting, the median rating was 
“2-adequate” for internal consistency, predictive validity, 
and norms. The median rating was “1-minimal” for con-
current validity. However, this was based on just one 
measure: Nieboer and Stratling’s environmental dyna-
mism scale (Nieboer & Strating, 2012). This measure had 
the highest psychometric rating score of the three outer 
setting measures with information available (psychometric 
total score = 8 out of a maximum possible score of 36) with 
ratings of “3-good” for internal consistency and “2-ade-
quate” for predictive validity and norms. However, its con-
current validity was rated “1-minimal,” and it had not been 
assessed for convergent validity, discriminant validity, 
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known-groups validity, structural validity, or responsive-
ness. See Figure 1 for the individual ratings for each psy-
chometric criterion and total score for the three measures 
of outer setting with information available.

Cosmopolitanism.  Seven measures of cosmopolitanism 
were identified. Five of these measures were suitable for 
rating and had some psychometric information available. 
There was information available on internal consistency 

and norms for three measures, predictive validity for two 
measures, and information on known-groups validity for 
one measure. There was no psychometric information 
available on convergent validity, discriminant validity, con-
current validity, structural validity, and responsiveness.

For measures of cosmopolitanism with information 
available, the median rating for internal consistency was 
“3-good,” “2-adequate” for norms, and “–1-poor” for 
known-groups validity and predictive validity. The median 

Table 3.  Mapping of scales and subscales to outer setting constructs.

Instrument Scale or subscale mapped to construct

Outer setting 
domain

Cosmopolitanism External policy 
and incentives

Patient needs 
and resources

Peer 
pressure

Nieboer and Stratling survey of structural 
characteristicsa

Full scale Full scale Full scale

SHAY Full scale 1 subscale  
EBP Survey 1 subscale  
Feinberg et al. measure of community ties Full scale  
PSAT 1 subscale  
Luke et al. network relations measure Full scale  
NCJTP Survey 2 subscales  
Smolders et al. cosmopolitanism measure 1 subscale  
Brookman-Frazee et al. survey 1 subscale  
SOCIS 1 subscale 4 subscales  
Measure of awareness of government initiatives Full scale  
NSPO Survey 2 subscales  
CSP Director Survey Full scale  
TCU-ORC 2 subscales  
Survey of organizational functioning 2 subscales  
Tool for measurement of ACT 1 subscale  
Total number of measures 4 7 4 4 1

Note. SHAY = State Health Authority Yardstick; EBP Survey = Evidence Based Practice Survey; PSAT = Program Sustainability Assessment Tool; 
NCJTP Survey = National Criminal Justice Treatment Practice Survey; SOCIS = Systems of Care Implementation Survey; NSPO = National Study of 
Physician Organizations survey; CSP Director Survey = Clinical Systems Project Director Survey; TCU-ORC = Texas Christian University Organiza-
tional Readiness for Change; ACT = Assertive Community Treatment.
aNieboer and Stratling’s survey of structural characteristics combined a number of scales and validated items. From the source article, it was not 
clear if these were considered subscales for a full validated scale, or separate validated scales. As some measures had psychometric information 
available, they were treated as separate scales rather than subscales.

Table 2.  Inclusion and exclusion criteria.

Level Inclusion criteria Exclusion criteria

Intervention •• Behavioral health interventions broadly construed, typically these are 
psychosocial interventions (e.g., cognitive behavioral therapy, motivational 
interviewing, multisystemic therapy)

•• Behavioral health interventions could also include care coordination, case 
management, and screening

•• Physical health 
interventions (e.g., 
surgery)

Outcomes •• Behavioral health-relevant outcomes include but are not limited to: mental health 
(e.g., depression, anxiety, trauma), substance use, and social and role functioning

•• Physical health outcomes 
(e.g., blood pressure)

Setting •• Behavioral health-friendly settings include but are not limited to: mental health 
treatment centers, medical care facilities in which behavioral health is integrated, 
criminal justice, education, social service

•• NA

Measurement 
type

Include:
•• Quantitative measures, typically self-report surveys, formulas, and equations

•• Qualitative evaluation
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Table 4.  Description of measure characteristics.

Characteristic Outer setting Cosmopolitanism External policy 
and incentives

Patient needs 
and resources

Peer pressure

n % n % n % n % n %

Country of origin  
  US 3 75 5 71 3 75 4 100 0 0
  Other 1 25 2 29 1 25 0 0 1 100
Concept defined  
  Yes 3 75 6 86 3 75 4 100 1 100
  No 1 25 1 14 1 25 0 0 0 0
Used on one occasion  
  Yes 4 100 5 71 3 75 1 25 1 100
  No 0 0 2 29 1 25 3 75 0 0
Number of subscales  
  1 0 0 1 14 0 0 1 25 0 0
  2–5 0 0 1 14 1 25 3 75 0 0
  6 or more 1 25 1 14 1 25 0 0 0 0
  Not specified 3 75 4 57 2 50 0 0 1 100
Number of items  
  1–5 0 0 0 0 0 0 1 25 1 100
  6–10 0 0 0 0 0 0 0 0 0 0
  11 or more 3 75 5 71 2 50 3 75 0 0
  Not specified 1 25 2 29 2 50 0 0 0 0
Settinga  
  State mental health 1 25 0 0 0 0 0 0 0 0
  Inpatient psychiatry 0 0 0 0 0 0 1 25 0 0
  Outpatient community 1 25 2 29 2 50 3 75 0 0
  School mental health 0 0 1 14 0 0 2 50 0 0
  Residential care 1 25 2 29 0 0 1 25 0 0
  Other 3 75 7 100 3 75 4 100 1 100
Levela  
  Consumer 0 0 0 0 0 0 0 0 0 0
  Organization 0 0 0 0 0 0 0 0 0 0
  Clinic/site 0 0 1 14 1 25 2 50 0 0
  Provider 1 25 5 71 2 50 3 75 1 100
  System 1 25 0 0 1 25 0 0 0 0
  Team 0 0 0 0 0 0 1 25 0 0
  Director 2 50 1 14 0 0 2 50 0 0
  Supervisor 2 50 4 57 1 25 2 50 1 100
  Other 0 0 2 29 0 0 1 25 0 0
Target problema  
  General mental health 3 75 3 43 3 75 2 50 1 100
  Anxiety 0 0 1 14 0 0 1 25 0 0
  Depression 0 0 1 14 0 0 1 25 0 0
  Suicidal ideation 0 0 0 0 0 0 0 0 0 0
  Alcohol use disorder 1 25 1 14 0 0 1 25 0 0
  Substance use disorder 2 50 2 29 1 25 3 75 0 0
  Behavioral disorder 1 25 0 0 0 0 1 25 0 0
  Mania 0 0 0 0 0 0 0 0 0 0
  Eating disorder 0 0 0 0 0 0 0 0 0 0
  Grief 0 0 0 0 0 0 0 0 0 0
  Tic disorder 0 0 0 0 0 0 0 0 0 0
  Trauma 0 0 1 13 0 0 0 0 0 0
  Other 0 0 2 29 1 25 1 25 0 0

(Continued)
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Characteristic Outer setting Cosmopolitanism External policy 
and incentives

Patient needs 
and resources

Peer pressure

n % n % n % n % n %

EPIS phasea  
  Exploration 3 75 3 43 0 0 2 50 1 100
  Preparation 1 25 1 14 1 25 1 25 0 0
  Implementation 0 0 4 57 2 50 3 75 0 0
  Sustainment 0 0 1 14 0 0 0 0 0 0
Outcome assesseda  
  Acceptability 0 0 0 0 0 0 0 0 0 0
  Appropriateness 0 0 0 0 0 0 0 0 0 0
  Adoption 0 0 1 14 0 0 1 25 0 0
  Cost 0 0 0 0 0 0 0 0 0 0
  Feasibility 0 0 0 0 0 0 0 0 0 0
  Fidelity 1 25 0 0 1 25 0 0 0 0
  Penetration 0 0 0 0 0 0 0 0 0 0
  Sustainability 0 0 0 0 0 0 0 0 0 0

Note. EPIS = Exploration, Adoption/Preparation, Implementation, Sustainment.
aSome category levels are not mutually exclusive, for example, measures were used in multiple settings. This applies to the levels of analysis, popula-
tions, EPIS phases, and outcomes predicted.

Table 4.  (Continued)

Table 5.  Psychometric information available on scales and subscales.

Psychometric property Outer setting Cosmopolitanism External policy 
and incentives

Patient needs 
and resources

Peer pressure

n % n % n % n % n %

Unsuitable for rating 1 25 2 29 1 25 0 0 0 0
Measures with no information available 1 25 0 0 2 50 1 25 1 100
Measures with information available 2 50 5 71 1 25 3 75 0 0
Internal consistency 2 50 3 43 1 25 3 75 0 0
Convergent validity 0 0 0 0 0 0 1 25 0 0
Discriminant validity 0 0 0 0 0 0 0 0 0 0
Known-groups validity 0 0 1 14 0 0 1 25 0 0
Predictive validity 2 50 2 29 0 0 1 25 0 0
Concurrent validity 1 25 0 0 0 0 0 0 0 0
Structural validity 0 0 0 0 0 0 0 0 0 0
Responsiveness 0 0 0 0 0 0 0 0 0 0
Norms 2 50 3 43 1 25 2 50 0 0

rating of “–1-poor” for known-groups validity was based 
on a single subscale: the collaborative process subscale 
within Brookman-Frazee et al.’s (2016) web-based survey 
of the use of research community partnerships. Similarly, 
the median rating of “–1-poor” for predictive validity was 
based on median ratings of two subscales contained in the 
National Criminal Justice Treatment Practice (NCJTP) 
survey (Taxman et  al., 2007). See Figure 2 for the indi-
vidual ratings for each psychometric criterion with infor-
mation available and total scores for each measure of 
cosmopolitanism.

Nieboer and Stratling’s communication scale had the 
highest overall psychometric rating score among measures 

of cosmopolitanism used in behavioral health (psychomet-
ric total score = 5; maximum possible score = 36), with rat-
ings of “3-good” for norms and “2-adequate” for predictive 
validity (Nieboer & Strating, 2012). However, it is impor-
tant to note that these scores are from a single study and 
there was no information available on any of the other psy-
chometric criteria.

External policies and incentives.  Four measures of external 
policies and incentives were identified in behavioral health 
research. Three measures were suitable for rating; however, 
only one measure had any psychometric information avail-
able. There was information available about internal 
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consistency and norms from only one measure, the National 
Survey of Physician Organizations (NSPO) survey (Ram-
say et al., 2016). For this measure, the median rating was 
“4-excellent” for norms and “1-minimal” for internal con-
sistency, based on scores from two relevant subscales: pub-
lic reporting index and pay-for-performance index.

As the only measure with psychometric information, this 
measure had the highest overall psychometric rating score 
(total score = 5; maximum possible score = 36). However, 
the ratings for internal consistency varied between sub-
scales: a rating of “2-adequate” for the public reporting 
index subscale and “1-minimal” for the pay-for-perfor-
mance index subscale, the median of which was rounded 
down to a rating of “1-minimal” for the overall scale.

Patient needs and resources.  Four measures of patient needs 
and resources were identified in behavioral health research. 
All four measures were suitable for rating but only three 
measures had some psychometric information available. 
There was information available on internal consistency 
for three measures, norms for two measures, and informa-
tion on convergent validity, predictive validity, and known-
groups validity for one measure. There was no psychometric 
information available on discriminant validity, concurrent 
validity, structural validity, and responsiveness from any 
of the measures.

For those measures of patient needs and resources with 
information available, the median rating was “3-good” for 
known-groups validity and “2-adequate” for internal 
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Figure 1.  Ratings for each psychometric criterion and total score for measures of outer setting.
Note. This figure illustrates the measures (n = 3) and criteria for which there was psychometric information available for rating.

Table 6.  Summary statistics for instrument ratings.

Psychometric property Outer setting Cosmopolitanism External policy 
and incentives

Patient needs 
and resources

Peer pressure

Median Range Median Range Median Range Median Range Median Range

Internal consistency 2 1,3 3 1,3 1 1 2 2,3 — —
Convergent validity — — — — — — 2 2 — —
Discriminant validity — — — — — — — — — —
Known-groups validity — — −1 −1 — — 3 3 — —
Structural validity — — — — — — — — — —
Predictive validity 2 2,3 −1* −1,2 — — −1 −1 — —
Concurrent validity 1 1 — — — — — — — —
Responsiveness — — — — — — — — — —
Norms 2 2 2 −1,3 4 4 2 2 — —

Note. The results are based on those measures which had psychometric information available for rating: outer setting (n = 3 measures), cosmopoli-
tanism (n = 5 measures), external policy and incentives (n = 1 measure), and patient needs and resources (n = 3 measures). Median calculated, exclud-
ing measures deemed unsuitable for rating or where psychometric information is not available (i.e., rated 0).
*Where the median of two scores would equal “0” or when rounded down would equal “0” (e.g., a score of –1 and 1, a score of 0.5), the lower 
score was taken.
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consistency, convergent validity, and norms. The median 
rating for predictive validity was “–1-poor” (Table 4). Note 
the median ratings of “3-good” for known-groups validity 
and “2-adequate” for convergent validity were based on 
two subscales within the Texas Christian University 
Organizational Readiness for Change (TCU-ORC) 
(Lehman et al., 2002). The median rating of “–1-poor” for 
predictive validity was also based on these two subscales. 
See Figure 3 for the individual ratings for each psychomet-
ric criterion and total scores for the three measures of 
patient needs and resources with information available.

Thus, one measure, the TCU-ORC, contributed most of 
the psychometric information on patient needs and resources 
and had the highest overall psychometric rating score (psy-
chometric total score = 9; maximum possible score = 36). It 
had ratings of “3-good” for internal consistency and known 

groups, “2-adequate” for convergent validity and norms, and 
“–1-poor” for predictive validity as previously mentioned.

Peer pressure.  One measure of peer pressure was identi-
fied: Nieboer and Stratling’s measure of environmental 
competitiveness (Nieboer & Strating, 2012). While it was 
suitable for rating, there was no psychometric information 
available across any of the nine criteria. As a result, there 
are no ratings of the quality of information available for 
this measure.

Discussion

The aim of this systematic review was to identify and rate 
the psychometric quality of measures used to assess outer 
setting constructs in behavioral and mental health research. 
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Figure 2.  Ratings for each psychometric criterion and total score for measures of cosmopolitanism.
Note. This figure illustrates the measures (n = 5) and criteria for which there was psychometric information available for rating.
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Figure 3.  Ratings for each psychometric criterion and total score for measures of patient needs and resources.
Note. This figure illustrates the measures (n = 3) and criteria for which there was psychometric information available for rating.
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Overall, 20 measures were used in full or in part to assess 
the outer setting domain and/or its CFIR-delineated con-
structs: cosmopolitanism, external policies and incentives, 
patient needs and resources, and peer pressure. Most were 
distinct subscales located within full measures that 
assessed a range of implementation factors (e.g., TCU-
ORC). The psychometric properties of identified measures 
were typically not reported. No single measure reported on 
more than five of the nine criteria. None of the measures 
had psychometric information available on discriminant 
validity, structural validity, or responsiveness. Similar to 
the findings of another review of implementation meas-
ures in public health contexts (Clinton-McHarg et  al., 
2016), few measures reported criterion-predictive validity 
or known-groups validity. Internal consistency and norms 
were the psychometric criterion most commonly assessed 
by measures of outer setting constructs used in behavioral 
health research. When measures did report psychometric 
data, it was typically rated as “minimal” or “adequate” 
across criteria. Only one criterion, norms, was rated as 
“excellent,” based on a single measure, the NSPO survey 
developed by Ramsey et al. (2016) which contained two 
scales to assess external policy and incentives. In this sur-
vey, measures of central tendency and distribution for the 
total score were based on a large (n > 500) nationally rep-
resentative sample of medical practices.

Of all the implementation domains systematically 
reviewed as part of the SIRC Instrument Review Project, 
the outer setting was the focus of the smallest number of 
identified measures. This suggests that the outer setting 
has been neglected compared to levels that are easier to 
manipulate and measure. Given the dependence of behav-
ioral and mental health care on outer setting factors (Purtle 
et al., 2017), consistent measurement that is theory-based 
and linked to implementation and client outcomes is of 
particular importance in this field. Our results align with 
the findings from other reviews which examined measures 
of implementation determinants at multiple levels in gen-
eral health (Chaudoir et al., 2013), public and community 
health (Clinton-McHarg et  al., 2016), and state mental 
health systems (Chor et al., 2015) where outer setting or 
“structural” level constructs were less frequently assessed. 
This is perhaps not surprising as policy is understudied in 
implementation research, at least in the United States 
where less than 10% of dissemination and implementation 
research funded by the National Institutes of Health (NIH) 
between 2007 and 2014 focussed on policy (Purtle et al., 
2015). And yet, most measures of outer setting identified 
in this systematic review originated in the United States, 
suggesting other countries may face even greater chal-
lenges when quantitatively assessing outer setting con-
structs or policy implementation. The methodological 
challenges include the relative lack of opportunities for 
experimental manipulation, lack of operationalization of 
the relevant units of analysis for data collection, and large 
sample sizes required to test the effect of outer setting 

constructs on implementation outcomes (Lewis, Proctor, 
Brownson, 2018).

Comparing the individual measures identified in the 
various reviews suggests there is very little overlap in 
measures of outer context used in different fields. This 
may be due, in part, to the different organizing frameworks 
and terms for outer setting used in other reviews such as 
“external system” (Chor et al., 2015), “structural level fac-
tors” (Chaudoir et al., 2013), and “environment” (Kaplan 
et al., 2010). However, each of the reviews refers to the 
CFIR framework as the foundation for, or comparable to, 
to their own organizing structure. The results more likely 
reflect the fact that most measures identified in our review 
were used once, in a single study. The results also suggest 
that in different implementation settings, some constructs 
are prioritized for measurement more than others. The 
recent systematic review of measures used in public health 
and community settings (Clinton-McHarg et  al., 2016), 
which also used CFIR as the organizing framework, iden-
tified only two of the same measures of outer setting con-
structs as this review: the Systems of Care Implementation 
Survey (SOCIS; Boothroyd et al., 2011) which was devel-
oped for child mental health services, and scales from the 
NCJTP Survey which was developed for use in correc-
tional settings (Taxman et al., 2007). Similar to our find-
ings, few studies adequately reported or assessed the 
psychometric properties of measures, and those that did 
demonstrated poor psychometric quality suggesting few 
ready-to-use measures from other fields like public and 
community health. The lack of overlap limits our ability to 
learn about the psychometric performance of measures in 
other settings and whether they can be readily adapted to 
different contexts.

Within the outer setting domain, measures were not dis-
tributed equally across constructs. The construct for which 
most measures were identified was cosmopolitanism, 
defined in CFIR as “the degree to which an organization is 
networked with other external organisations” (Damschroder 
et al., 2009). This is in contrast to the review of measures 
used in public health and community settings which also 
mapped to CFIR constructs, where most measures of outer 
setting determinants assessed peer pressure (Clinton-
McHarg et al., 2016). Similarly, a review of the health care 
QI literature identified the comparable construct of compe-
tition as the most commonly assessed “environment” fac-
tor (Kaplan et  al., 2010). In our systematic review of 
behavioral health research, only one measure was identi-
fied for peer pressure; a three-item scale of environmental 
competitiveness with no psychometric information avail-
able at the time of review (Nieboer & Strating, 2012). Our 
findings may extend from a recognition that behavioral 
health often requires interaction (collaboration, coordina-
tion, funding arrangements) among multiple sectors (e.g., 
health, substance abuse, and, for children’s mental health, 
sectors such as education and child welfare). Indeed, pre-
vious research has found that density of 
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interorganizational relations is associated with greater 
EBP implementation success (Palinkas et al., 2014).

In this systematic review, 16 of the 20 identified meas-
ures of outer setting constructs were considered eligible 
for rating. The four measures deemed unsuitable for rating 
were open-ended surveys or semi-structured interview for-
mats. In the literature, however, a variety and mix of meas-
urement types are commonly used to assess outer setting 
constructs (Chor et  al., 2015; Cook et  al., 2012; Kaplan 
et al., 2010). A study to operationalize Greenhalgh et al.’s 
model of implementation used a combination of survey 
and interview questions supplemented with administrative 
data to assess “outer context” (Cook et al., 2012). Similarly, 
in a systematic review of predictors of EBP adoption, half 
of “external system” measures identified were derived 
from computations of frequency data, based on reviews of 
state documents, or open-ended surveys or interviews with 
key informants (Chor et  al., 2015). In their systematic 
review of factors associated with QI success, Kaplan et al. 
highlighted the range of measurement types used to assess 
“environment” factors, highlighting one example of objec-
tive indices known as the Herfindahl Hirschman Index 
(HHI) which accounts for both the number and relative 
size of competing organizations to assess competition. 
Importantly, the results of the review suggested that the 
influence of factors, such as competition, varied depend-
ing on the type of measure used. For example, perceived 
competition was identified as a predictor of adoption; 
however, more objective competition indicators such as 
the HHI were not (Kaplan et al., 2010).

In implementation research, the lack of clarity on the 
appropriate method of measurement for the target level of 
analysis can lead to an overreliance on, and inappropriate 
use of use of self-report individual-level measures (Lewis, 
Proctor, Brownson 2018). For some outer setting con-
structs, it could be argued that the use of objective indices 
and administrative data may represent a better match 
between the level of measurement and the level of inter-
pretation. For example, some previous policy studies in 
behavioral health have simply summed the number of sup-
portive conditions to be in place (using individual dichoto-
mous variables) to derive an index that served as an 
independent variable relevant to the supportiveness or hos-
pitability of the policy context for some type of research-
based practice, see, for example, Bruns et  al. (2019). 
Certain constructs, such as external policies and incen-
tives, do not reflect latent constructs and so are more 
appropriately measured objectively using administrative 
data which may also be more efficient and pragmatic 
(Cook et al., 2012). The appropriate measurement of other 
outer setting constructs is less clear cut. While there are 
objective measures of competition available such as the 
aforementioned HHI, there are important conceptual con-
siderations such as identifying which organizations are 
considered competitors and so create mimetic pressure, 

and practical considerations such as the availability of data 
to construct such indices (Baker, 2001). It could be argued 
there are objective measures of patients’ need and resources 
such as indicators of disease prevalence or socioeconomic 
status. However, such measures may not accurately cap-
ture an organization’s awareness of those needs and 
resources in line with the CFIR definition, and so surveys 
of staff and managements’ perceptions may still be appro-
priate. For cosmopolitanism, social network analysis may 
offer a promising approach to capture the extent to which 
an organization is networked with others and assess how 
this influences implementation outcomes. In the main, 
these analyses are based on self-report surveys (Glegg 
et al., 2019). Acknowledging the practical considerations 
when collecting data, researchers should not assume “one 
size fits all” outer setting constructs. In order to advance 
the field, we recommend more careful consideration of the 
nature of individual constructs within the outer setting 
domain and the level of analysis in studies, to ensure 
appropriate selection of measures including self-report 
surveys.

Strengths and limitations

Previous reviews of implementation measures that 
included outer setting constructs have focused solely on a 
select number of psychometric properties (Chaudoir et al., 
2013; Clinton-McHarg et al., 2016). The current system-
atic review rated the information available across nine 
psychometric criteria. Also, this systematic review identi-
fies where constructs were assessed using full scales or 
individual subscales, giving a more accurate representa-
tion of the comprehensiveness of measures used to assess 
outer setting constructs. Most outer setting constructs 
were assessed using particular subscales within larger 
measures.

This is the first systematic review to focus exclusively 
on measures of outer setting constructs used in behavioral 
health research. The limited overlap with measures used in 
other fields such as public health highlights the potential to 
select and test relevant measures outside the behavioral 
health literature. While we are drawing these conclusions 
based on our review of measures used in mental and 
behavioral health, the similarity of findings across reviews 
suggests this approach is applicable to implementation 
research in other fields. We did not assess measures pub-
lished in the gray literature; therefore, potentially relevant 
measures could have been overlooked. However, it is 
likely that the studies published in peer-reviewed journals 
represent the best available information on the psychomet-
ric quality of measures.

Another limitation of this study is the length of time 
that has transpired since the original literature searches 
were completed in 2017. Due to the immense undertaking 
of the SIRC Instrument Review Project, it took the research 



16	 Implementation Research and Practice ﻿

team nearly 2 years to screen articles, extract data, apply 
the rating system, and complete this manuscript. This sys-
tematic review is part of a larger project to identify meas-
ures of all implementation constructs associated with the 
CFIR (Damschroder et  al., 2009), which are included in 
this special section. In total, our team conducted 47 sys-
tematic reviews over the course of 4 years. During the time 
between when we conducted our searches and when we 
finalized our data, it is possible that new measures of 
implementation outcomes were developed or the psycho-
metric properties of included measures have been tested in 
more recent behavioral health research. Despite this, our 
measure forward “cited-by” searches described above 
were conducted in the early months of 2019, which gives 
us confidence that we captured all recent uses of the meas-
ures we identified in 2017.

Conclusion

To our knowledge, this is the first systematic review to 
concentrate solely on the availability and psychometric 
quality of measures used in behavioral and mental health 
research to assess outer setting constructs. This domain 
had the fewest measures identified across the SIRC 
Instrument Review Project and most measures found had 
little or no psychometric information available. Where 
information was available, psychometric properties were 
rated as minimal or adequate, indicating significant work 
for the field to ensure use of quality measures. Our results 
indicate that the outer context has been neglected com-
pared to levels that are easier to manipulate and measure. 
To advance the field of implementation science toward a 
testable theory, there is a need to operationalize and meas-
ure all levels of implementation context. While outer set-
ting factors may be difficult to influence, research has also 
found conditions in the outer setting that are both influen-
tial and mutable (Bruns et al., 2019; Palinkas et al., 2014). 
Thus, measuring these constructs is valuable to inform 
problem solving and to guide the selection of implementa-
tion strategies that are more likely to align with or leverage 
aspects of the outer setting.
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Appendix 1

Construct PRISMA flowcharts

Figure 
Electronic search 

Limits: English-language articles only 

PubMed 
1985>May 2017 

(n=1302) 

Embase 
1985>May 2017 

(n=1219) 

Non-duplicate search results combined (n=2347) 

Articles screened on basis of title and abstract 

Excluded (n=2188)

Articles screened on basis of full text (n=159) 

Application of inclusion criteria 

Excluded (n=152) 
No access (n=2) 
Not behavioural health focused (n=5) 
Not implementation-focused (n=36) 
Did not include quant assessment (n=14) 
Dealt with other CFIR constructs (n=97) 

Articles that contained relevant measures (n=5) 

‘Cited by’ and searches for other constructs 

Articles included in measure packets (n=57)* 
*double counts articles relevant to >1 construct

20 measures included

Figure A1.  PRISMA enhanced systematic review flowchart 
for all constructs.

Figure 
Electronic search 

Limits: English-language articles only

PubMed 
1985>May 2017 

(n=92) 

Embase 
1985>May 2017 

(n=365) 

Non-duplicate search results combined (n=413) 

Articles screened on basis of title and abstract 

Excluded (n=385) 

Articles screened on basis of full text (n=28) 

Application of inclusion criteria 

Excluded (n=26) 
Not behavioural health focused (n=1) 
Not implementation-focused (n=11) 
Did not include quantitative assessment 
(n=1) 
Dealt with other CFIR constructs (n=13) 

Articles found that contained relevant measures (n=2) 

‘Cited by’ and searches for other constructs 

Articles included in measure packets (n=17) 

7 measures included 

Figure A2.  Cosmopolitanism PRISMA systematic review 
flowchart.
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Figure 
Electronic search 

Limits: English-language articles only

PubMed 
1985>May 2017 

(n=1127) 

Embase 
1985>May 2017 

(n=832) 

Non-duplicate search results combined (n=1830) 

Articles screened on basis of title and abstract 

Excluded (n=1713) 

Articles screened on basis of full text (n=117) 

Application of inclusion criteria 

Excluded (n=114) 
No access (n=2) 
Not behavioural health-focused (n=3) 
Not implementation-focused (n=24) 
Did not include quantitative assessment 
(n=10) 
Dealt with other CFIR constructs (n=75) 

Articles found that contained relevant measures (n=3) 

‘Cited by’ and searches for other constructs 

Articles included in measure packets (n=4) 

4 measures included 

Figure A3.  External policies and incentives PRISMA 
systematic review flowchart.

Figure 
Electronic search 

Limits: English-language articles only

PubMed 
1985>May 2017 

(n=77) 

Embase 
1985>May 2017 

(n=15) 

Non-duplicate search results combined (n=92) 

Articles screened on basis of title and abstract 

Excluded (n=79) 

Articles screened on basis of full text (n=13) 

Application of inclusion criteria 

Excluded (n=13) 
Not behavioural health focused (n=1) 
Not implementation-focused (n=3) 
Did not include quantitative assessment 
(n=3) 
Dealt with other CFIR constructs (n=6) 

Articles found that contained relevant measures (n=3) 

‘Cited by’ and searches for other constructs 

Articles included in measure packets (n=35) 

4 measures included 

Figure A4.  Patient needs and resources PRISMA systematic 
review flowchart.
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Figure 
Electronic search 

Limits: English-language articles only

PubMed 
1985>May 2017 

(n=6) 

Embase 
1985>May 2017 

(n=7) 

Non-duplicate search results combined (n=12) 

Articles screened on basis of title and abstract 

Excluded (n=11) 

Articles screened on basis of full text (n=1) 

Application of inclusion criteria 

Excluded (n=1) 
Dealt with other CFIR constructs (n=1) 

Articles found that contained relevant measures (n=0) 

‘Cited by’ and searches for other constructs 

Articles included in measure packets (n=1) 

1 measure included 

Figure A5.  Peer pressure PRISMA systematic review 
flowchart.




