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Abstract

Background: Measurement is a critical component for any field. Systematic reviews are a way to locate measures and
uncover gaps in current measurement practices. The present study identified measures used in behavioral health settings
that assessed all constructs within the Process domain and two constructs from the Inner setting domain as defined by
the Consolidated Framework for Implementation Research (CFIR). While previous conceptual work has established the
importance social networks and key stakeholders play throughout the implementation process, measurement studies
have not focused on investigating the quality of how these activities are being carried out.

Methods: The review occurred in three phases: Phase |, data collection included (1) search string generation, (2) title
and abstract screening, (3) full text review, (4) mapping to CFIR-constructs, and (5) “cited-by” searches. Phase I, data
extraction, consisted of coding information relevant to the nine psychometric properties included in the Psychometric
And Pragmatic Rating Scale (PAPERS). In Phase Ill, data analysis was completed.

Results: Measures were identified in only seven constructs: Structural characteristics (n= |3), Networks and communication
(n=29), Engaging (n=1), Opinion leaders (n=>5), Champions (n=5), Planning (n=5), and Reflecting and evaluating (n=5). No
quantitative assessment measures of Formally appointed implementation leaders, External change agents, or Executing were
identified. Internal consistency and norms were reported on most often, whereas no studies reported on discriminant
validity or responsiveness. Not one measure in the sample reported all nine psychometric properties evaluated by the
PAPERS. Scores in the identified sample of measures ranged from “-2” to “10” out of a total of “36.”

Conclusions: Overall measures demonstrated minimal to adequate evidence and available psychometric information was
limited. The majority were study specific, limiting their generalizability. Future work should focus on more rigorous measure
development and testing of currently existing measures, while moving away from creating new, single use measures.

Plain Language Summary: How we measure the processes and players involved for implementing evidence-based
interventions is crucial to understanding what factors are helping or hurting the intervention’s use in practice and how to
take the intervention to scale. Unfortunately, measures of these factors—stakeholders, their networks and communication,
and their implementation activities—have received little attention. This study sought to identify and evaluate the quality
of these types of measures. Our review focused on collecting measures used for identifying influential staff members,
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known as opinion leaders and champions, and investigating how they plan, execute, engage, and evaluate the hard work
of implementation. Upon identifying these measures, we collected all published information about their uses to evaluate
the quality of their evidence with respect to their ability to produce consistent results across items within each use (i.e,,
reliable) and if they assess what they are intending to measure (i.e., valid). Our searches located over 40 measures deployed
in behavioral health settings for evaluation. We observed a dearth of evidence for reliability and validity and when evidence
existed the quality was low. These findings tell us that more measurement work is needed to better understand how to
optimize players and processes for the purposes of successful implementation.
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How we measure the progression of an implementation
endeavor is vital to understanding (1) which interventions
are appropriate for which settings, (2) what factors act as
barriers or facilitators, (3) whether implementation is pro-
gressing as expected, and (4) if desired outcomes are
achieved. Afterall, “science is measurement” (Siegel,
1964) and our confidence in knowledge gained depends on
how reliable (i.e., consistency across administrations) and
valid (i.e., quality of inferences or claims) measures are
(D. A. Cook & Beckman, 2006). To this end, valid meas-
urement begins with a strong theoretical base (Nilsen,
2015). Given implementation is multidimensional and
complex, use of a single or universal theory is argued to
offer only partial understanding. Alternatively, determi-
nant frameworks embrace many theories, present a sys-
tems approach, and outline what hypothesized or
established factors (i.c., barriers and facilitators) influence
implementation outcomes.

Measurement—a foundational step in developing a
strong empirical infrastructure for any scientific field (D.
A. Cook & Beckman, 2006; Martinez et al., 2014; Stichter
& Conroy, 2004) is often slower to progress and at times
considered secondary. Studies may “economize” measure-
ment in an attempt to reduce burden and/or generate more
data; however, unknown measure reliability could lead to
meaningful information not being collected (DeVellis,
2003). At least 10 (Chaudoir et al., 2013; Chor et al., 2015;
Emmons et al., 2012; Hrisos et al., 2009; Ibrahim & Sidani,
2015; King & Byers, 2007; Lewis et al., 2015; T. Scott
etal., 2003; Squires et al., 2011; Weiner et al., 2008) recent
implementation science and quality improvement (QI)
measurement-focused reviews reveal the same general
conclusion: psychometric assessments are underreported
and when available, measures often perform below accept-
able standards. These reviews largely focus on the organi-
zation-, provider-, patient- and innovation-level (Chaudoir
etal., 2013).

Measurement relies on definitions of fundamental con-
cepts, encapsulated as constructs (i.e., a complex idea or
concept formed by synthesizing simpler ideas; (American
Psychological Association, 2020). The Consolidated

Framework for Implementation Research (CFIR;
Damschroder et al., 2009) comprises 37 constructs
believed to predict, moderate, or mediate implementation
factors. The CFIR was developed based on a review of 500
published sources across 13 research areas (Greenhalgh
et al.,, 2004) and 18 additional sources to centralize and
unify this myriad of frameworks, create consistent lan-
guage, and minimize overlap and redundancies. Constructs
are organized into five domains for evaluation.

One domain influencing implementation effectiveness,
Process, cuts across the other four CFIR domains, as it
informs the approach or work processes for adapting the
intervention to fit the setting (i.e., intervention characteris-
tics), the context through which the implementation pro-
ceeds (i.e., inner and outer setting), and the actions and
behaviors of the individuals involved who actively pro-
mote implementation (i.e., characteristics of individuals).
The Process domain includes Planning, Engaging,
Reflecting and evaluating, and Executing constructs. The
CFIR further delineates Engaging to recognize the impor-
tance of involving the appropriate individuals in the imple-
mentation: Opinion leaders, Formally appointed internal
implementation leaders, Champions, and External change
agents. In the last decade since the CFIR was published,
significant progress has underscored how these key actors
influence the implementation process. Opinion leaders
exert influence over the behaviors and/or attitudes of indi-
viduals within their social network with relative frequency
(Rogers, 2003). Utilizing opinion leaders to promote and
deliver new practices accelerates adoption (Valente, 2010).
A review of 18 randomized controlled trials revealed
health interventions as successfully promoted when imple-
mented by opinion leaders alone or in combination with
other strategies (e.g., audit and feedback, trainings, tool-
kits) (Flodgren et al., 2019). Champions are active in sup-
porting and inspiring commitment to implementation,
along with combatting indifference and resistance evi-
dence-based practices may provoke (Damschroder et al.,
2009; Howell & Higgins, 1990; Rogers, 2003). In sub-
stance use and mental health settings (n=13 studies), a
systematic review found clinical champions important for



Dorsey et al.

facilitating practice change, overcoming barriers, and
enhancing staff engagement (Wood et al, 2020).
Champions and other internal implementation leaders are
formally or informally appointed and can leverage their
organizational position to facilitate the implementation
process (Soo et al., 2009). An “informal” champion, on
their own initiative, learns about an innovation (e.g.,
attending a conference session) returning enthusiastic to
endorse its value for improving care. Organization leaders
already demonstrating champion-like behaviors are for-
mally appointed as executive champions (i.e., senior lead-
ership) or managerial champions (i.e., clinical department,
ward, or unit managers). Individuals outside the organiza-
tion (i.e., external change agents) are also formally brought
on board to facilitate or influence implementation. External
change agents are professionally trained in organizational
change science and/or the intervention being introduced
(Damschroder et al., 2009). These Process constructs pro-
vide a lens for empirically testing the importance of these
actor influences. To our knowledge, no research to date has
assessed the quality of measures relevant to Process con-
structs. Implicit in these studies is that these actors can lev-
erage their social and professional networks (Networks
and communications within CFIR’s Inner setting domain)
to promote communication and collaboration among inter-
vention recipients and other implementation stakeholders
(e.g., researchers, community members, policy makers,
and practitioners) (Rogers, 2003). These connections are
key, as a lack of communication between stakeholders is
one of the most commonly occurring barriers to successful
implementation (Rycroft-Malone et al., 2013). Using the
CFIR to guide their evaluations, both MOVE!
(Damschroder & Lowery, 2013) and Telephone Lifestyle
Coaching (TLC; Damschroder et al., 2017) programs
revealed the Networks and communications construct to
have strong, positive impacts on implementation out-
comes. These findings demonstrate the importance of
strong working relationships and communications between
implementation leaders (MOVE!) or coordinator and phy-
sician champions (TLC). Furthermore, Structural charac-
teristics (within CFIR’s Inner setting domain) defines how
an organization’s social architecture impacts stakeholder
communication. Illustrated by a recent implementation of
an opioid-use treatment initiative across multiple settings
(e.g., established systems with well-informed, invested,
long-standing staff) and levels (e.g., newer provider-level
structures including staff with a high degree of excitement
and enthusiasm) communication was identified as a criti-
cal component influencing success (Hanna et al., 2020).
This systematic review sought to identify measures eval-
uating constructs outlined in the Process domain of the
CFIR (Damschroder et al.,, 2009): (1) Planning, (2)
Engaging, (3) Opinion leaders, (4) Formally appointed
internal implementation leaders, (5) Champions, (6)
External change agents, (7) Executing, and (8) Reflecting
and evaluating. We also investigated two constructs from

the Inner setting domain (9) Structural characteristics and
(10) Networks and communications (Table 1) for the rea-
sons above. Consistent with our funding source
(MH106510), this review focused on identifying measures
used in behavioral health settings. Empirical evidence for
identified measures was assessed and rated for quality using
a portion of the Psychometric and Pragmatic Evaluation
Rating Scale (PAPERS) (Stanick el al., 2021).

Methods

Design overview

Data were collected as part of a larger initiative spear-
headed by several Society for Implementation Research
Collaboration (SIRC) investigators aiming to identify reli-
able and valid quantitative implementation-related meas-
ures used in behavioral health. The current study is one of
a series of systematic reviews that identify and evaluate
measures assessing constructs for both the CFIR and
Implementation Outcomes Framework. Full details of the
protocol for the entire set of systematic reviews have been
published elsewhere (Lewis et al., 2018).

Methods included three phases. Phase I, data collection,
included five steps: a) search string generation, b) title and
abstract screening, c) full text review, d) mapping to CFIR-
constructs, and e) “cited-by” searches. Phase II, data
extraction, coded relevant psychometric information, and
in Phase III data analysis was completed.

Phase I: data collection

Literature 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 measures in behavioral
health, searches included four core levels: 1) implementa-
tion terms (e.g., diffusion, knowledge translation, adop-
tion); 2) measurement terms (e.g., instrument, survey,
questionnaire); 3) evidence-based practice terms (e.g.,
innovation, guideline, empirically supported treatment);
and 4) behavioral health terms (e.g., behavioral medicine,
mental disease, psychiatry) (BLINDED CITATION). A
fifth level of terms included each CFIR-construct: (1)
Structural characteristics, (2) Networks and communica-
tion, (3) Planning, (4) Engaging, (5) Opinion leaders, (6)
Formally appointed internal implementation leaders, (7)
Champions, (8) External change agents, (9) Executing,
and (10) Reflecting and evaluating. Articles published
from 1985 on and in English were included. Literature
searches were conducted independently for each construct
from April—May 2017 (Table 2 lists construct-specific
searches). Identified articles were vetted through a title
and abstract screening, followed by full text review to con-
firm relevance. In brief, we included empirical studies
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using quantitative measures to evaluate a behavioral health
implementation effort.

The construct mapping phase assigned measures to any
of the ten CFIR-constructs based on the author’s descrip-
tion or dual-construct review (Lewis et al., 2018). Measures
often include multiple scales, which are collections of
items that are combined and scored to reveal levels of the
concept being investigated; both full measures and indi-
vidual scales were mapped. Content experts confirmed
construct mappings through item-level assessments for
each measure and individual scales part of separate, multi-
scaled measures, if at least two-items were deemed rele-
vant. In addition, searches from other constructs evaluated
by the larger initiative were assessed for relevant meas-
ures. The final step encompassed “cited-by” searches in
PubMed and Embase to identify empirical articles pub-
lished from 1985 to 2019 that used the measure in behav-
ioral health implementation research.

Phase IlI: data extraction

Once all relevant literature was retrieved, articles were
compiled into “measure packets,” that included the meas-
ure itself (as available), article(s) describing its develop-
ment (or the first empirical use in a behavioral health
context), and all additional empirical uses in behavioral
health. Authors reviewed each article and electronically
coded all relevant reports of psychometric information
pertaining to criteria included the Psychometric and
Pragmatic Evaluation Rating Scale (PAPERS). Details on
the full PAPERS rating system and criteria anchor descrip-
tions is published elsewhere (Lewis et al., 2018). The nine
psychometric properties in the PAPERS were used for rat-
ing: (1) internal consistency, (2) convergent validity, (3)
discriminant validity, (4) known-groups validity, (5) pre-
dictive validity, (6) concurrent validity, (7) structural
validity, (8) responsiveness, and (9) norms. Descriptive
information was collected on: (1) whether the construct
was defined; (2) number of uses; (3) number of items; (4)
country of origin; (5) setting administered; (6) level of
analysis; (7) population assessed; (8) stage of implementa-
tion defined by the Exploration, Adoption/Preparation,
Implementation, Sustainment (EPIS) model (Aarons et al.,
2011); and (9) if any implementation outcomes were
assessed (i.e., acceptability, appropriateness, adoption,
cost, feasibility, fidelity, penetration, sustainability;
(Proctor et al., 2011). Data were collected at both the full
measure and individual scale level. The setting adminis-
tered, level of analysis, and population assessed categories
used an exhaustive list of potential codes, developed inter-
nally based on our team’s content expertise, to capture the
most comprehensive data set possible.

Using coded information from each article, measure
packets were then rated by the PAPERS. Each criterion
was rated on the following scale: “poor” (-1), “none” (0),

“minimal/emerging” (1), “adequate” (2), “good” (3), or
“excellent” (4). The “poor” (-1) rating was used when psy-
chometric testing was conducted and demonstrated results
inconsistent with study hypotheses, while “none” (0) indi-
cated no tests were conducted, therefore no evidence pre-
sent. Two raters independently applied the PAPERS and
came to consensus. Total scores were calculated by sum-
ming each individual criterion score for a maximum pos-
sible total score of 36 and a minimum possible total score
of -9. Higher PAPERS scores indicated higher psychomet-
ric quality.

For measure packets with multiple articles, the median
rating across all articles was calculated for each criterion
and then summed. In cases where the median of two scores
would equal “0” (e.g., a score of -1 and 1), the lower score
was retained. If no psychometric information was availa-
ble on the full measure level, but multiple individual scales
were relevant to the construct, we “rolled-up” all available
scale scores. The roll-up median approach was adopted to
offer a less negative assessment of each property by con-
sidering all empirical uses instead of the commonly used
“worst score counts” approach (Lewis et al., 2015; Terwee
et al., 2012) where only the one lowest performing article
was considered in cases of multiple ratings. Once the roll-
up process was complete, median ratings were calculated
as needed for each criterion and summed to determine a
total score.

Phase llI: data analysis

Simple statistics (i.e., frequencies) were calculated to
report on the presence and quality of psychometric-rele-
vant information. Each measure was assigned a total qual-
ity score encapsulating all nine psychometric criteria
scores. Bar charts were generated to display visual head-
to-head comparisons within a given construct.

Results

Measure search results

Searches from PubMed and Embase electronic databases
revealed a total of 45 unique measures (n=24 full meas-
ures and n=21 individual scales). Please see Figures
A1-A10, which can be found in the Supplemental
Appendix, for PRISMA flowcharts of included and
excluded studies. At least one measure was identified for 7
of the 10 constructs. No quantitative assessment measures
of Formally appointed implementation leaders, External
change agents, or Executing were identified. Each unique
measure had the potential of being mapped to more than
one construct: Structural characteristics (n=13), Networks
and communication (n=29), Engaging (n=1), Opinion
leaders (n=5), Champions (n=5), Planning (n=>5), and
Reflecting and evaluating (n=5). In addition, we mapped
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Table |. Definitions of process and inner setting constructs.

General process

Planning

Engaging

Opinion leaders

Formally appointed internal
implementation leaders
Champions

External change agents

Executing
Reflecting and Evaluating

Structural characteristics
Networks and
communications

Successful implementation usually requires an active change process aimed to achieve individual
and organizational level use of the intervention as designed. Individuals may actively promote the
implementation process and may come from the inner or outer setting (e.g., local champions,
external change agents).

The degree to which a scheme or method of behavior and tasks for implementing an intervention
are developed in advance and the quality of those schemes or methods

Attracting and involving appropriate individuals in the implementation and use of the intervention
through a combined strategy of social marketing, education, role modeling, training, and other
similar activities

Individuals in an organization who have formal or informal influence on the attitudes and beliefs of
their colleagues with respect to implementing the intervention

Individuals from within the organization who have been formally appointed with responsibility for
implementing an intervention as coordinator, project manager, team leader, or other similar role
Individuals who dedicate themselves to supporting, marketing, and ‘driving through’ an
implementation, overcoming indifference or resistance that the intervention may provoke in an
organization

Individuals who are affiliated with an outside entity who formally influence or facilitate intervention
decisions in a desirable direction

Carrying out or accomplishing the implementation according to plan

Quantitative and qualitative feedback about the progress and quality of implementation accompanied
with regular personal and team debriefing about progress and experience

The social architecture, age, maturity, and size of an organization

The nature and quality of webs of social networks and the nature and quality of formal and informal
communications within an organization

Source: From Damschroder et al. (2009).

to the “General process” domain (n=4) when measures
could not be assigned to the nuanced constructs, but clear
relevance to the Process domain was observed.

Measure characteristics

Most measures were developed in the United States
(n=34; 75.56%), with other countries of origin including
Australia, Canada, Netherlands, Norway, Spain, and the
United Kingdom. Measures were most frequently admin-
istered in outpatient community settings (n=24; 53.33%)
and during implementation efforts targeting general men-
tal health problems (n=19; 42.22%) or substance-use dis-
orders (n=17; 37.78%). The unit of analysis was typically
at the provider-level (n=31; 68.89%), as well as at the
clinic- or site- (n=11; 24.44%), director- (n=11; 24.44%)),
and supervisor-levels (7=9; 20%). Results were mixed
when examining the number of uses: Structural character-
istics (n=10) had eight (80%) measures that were used
only once, whereas Networks and communications (n=24)
had 13 (54%) measures that were used more than once.
Measures assessed only three of the eight implementation
outcomes: Adoption (Networks and communications,
Opinion leaders, Champions), Fidelity (Networks and
communications and General process), and Sustainability
(General process). Please see Table 3 for a breakdown of
all measure characteristics by each construct and the
General Process domain-level category.

Psychometric and Pragmatic Evidence Rating
Scale (PAPERS) results

Of the 45 unique measures, close to one-third (n=14;
31.11%) could not be rated using the PAPERS. That is,
these measures could not be evaluated for psychometric
quality from a classical test theory perspective, for which
PAPERS is designed. For example, to identify coworkers
as opinion leaders, counselors were asked two questions:
(1) From among your coworkers, whom would you go to if
you had questions about general treatment issues for a cli-
ent? and (2) From among your coworkers, whom would
you go to if you had questions about a client who might
have co-occurring mental health and substance abuse
problems? and a network analysis was conducted to estab-
lish links between the nominated opinion leaders and their
peers (Moore et al., 2004). These measures were kept in
our sample as they still employed quantitative methods.
Overall, psychometric information was limited for the
remaining 31 measures (Table 4). There were no measures
containing information on all nine PAPERS criteria. No
reports of discriminant validity or responsiveness were
captured. Internal consistency and norms were reported in
all constructs except for Engaging. Bar charts displaying
visual head-to-head comparisons across constructs were
generated (Figures 1 to 6). Total PAPERS scores ranged
from -2 to 10 and generally were “l—minimal/emergent”
to “2—adequate,” with higher scores indicating higher
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psychometric quality. Table 5 includes PAPERS summary
median scores and ranges for measures that could be rated
(n=31; 68.89%). The Organizational Readiness for
Change (ORC) Communication scale (Lehman et al.,
2002) reported the most psychometric properties: internal
consistency (“3—good”), convergent validity (“2—ade-
quate”), known-groups validity (“2—adequate”), predic-
tive wvalidity (“l—minimal/emerging”), and norms
(“2—adequate”). The ORC Communication scale, along
with the Implementation Phases Inventory (Bradshaw
et al., 2009) scored the highest on the PAPERS, with an
overall rating of 10 out of a possible 36.

Structural characteristics (N=13 measures and
scales). Four (30.77%) measures could not be evaluated
using the PAPERS (Beidas et al., 2015; Lundgren et al.,
2011; Ramsay et al., 2016; Schoenwald et al., 2008). For
example, in one study, supervisors provided research
staff with the number of therapists in their unit and their
employment status to determine program size and the
percentage of fee-for-service staff (Beidas et al., 2015).
Six measures contained psychometric data and reported
internal consistency (n=5; 50%), predictive validity
(n=1; 10%), and norms (n=5; 50%). Total PAPERS
scores ranged from -2 to 6. Psychometric ratings for each
Structural characteristics measure are described in Table
6. Only individual scales from multi-scaled measures had
psychometric information available. In the Nieboer
Formulization Scale (Nieboer & Strating, 2012), two of
the four individual scales were relevant and produced dif-
ferent internal consistency scores: Job specificity
(00=0.65; “1—minimal/emerging”) and Task routineness
(a=0.82; “3—good”).

Networks and communications (N=29 measures and
scales). Five (17.24%) measures were not suitable for rat-
ing (Feinberg et al., 2005; Hanbury, 2013; Johnson et al.,
2015; Li et al., 2012; Palinkas et al., 2011). One such
study implemented an evidence-based treatment for
externalizing behaviors and mental health problems, ask-
ing administrators to identify individuals they relied on
for advice to determine influential network actors
(Palinkas et al., 2011). In the remaining 24 measures,
seven of the nine PAPERS criteria were reported: internal

Table 2. Electronic bibliographic database search terms.

consistency (n=17; 70.83%), convergent validity (n=2;
8.33%), known-groups validity (n=2; 8.33%), predictive
validity (n=6; 25%), concurrent validity (n=2; 8.33%),
structural validity (n=1; 4.17%), and norms (n=20;
83.33%). Total PAPERS scores ranged from -1 to 11.
Median ratings for internal consistency and structural
validity were “3—good,” “2—adequate” for convergent
validity, known-groups validity, and norms, and “1—
minimal/emerging” for predictive validity and concur-
rent validity. The only measure in the entire study sample
to report on structural validity, The Team Climate
Inventory (Anderson & West, 1998), mapped to this con-
struct, receiving a “3—good.” Please refer to Table 7 for
psychometric ratings for each Networks and communica-
tions measure.

General process (n=4 measures and scales). This
assignment was used when measures did not fit one spe-
cific CFIR construct but were still relevant to the Process
domain. Three measure contained psychometric informa-
tion: internal consistency (n=2; 50%), convergent validity
(n=1; 25%), known-groups validity (n=1; 25%), predic-
tive validity (n=2; 50%), concurrent validity (n=2; 50%),
and norms (n=3; 75%). Total PAPERS scores ranged from
2 to 10, with median ratings including internal consistency
(“2—adequate™), convergent validity (‘“2—adequate™),
known-groups validity (“4—excellent”), predictive valid-
ity (“~-1—poor™), concurrent validity (“2—adequate”), and
norms (“3—good”). Table 8§ includes a breakdown of each
individual property rating for General process measures.
The Implementation Phases Inventory (Bradshaw et al.,
2009), one of the top performing measures, mapped to
General Process and scored a 10 out of 36 on the PAPERS.

Planning (n=5 scales). All individual scales reported
psychometric information, with total PAPERS scores
ranging from 1 to 7. Only two criterion had information
available: internal consistency (n=4; 80%) and norms
(n=3; 60%). Table 9 contains each Planning scale’s rat-
ings. Internal consistency had a “3—good” median score
and a “l—minimal/emerging” median score for norms.
The best performing Planning scale contained 15 items
and was used in three behavioral health relevant studies.
This individual scale is one of four scales included in the

Pubmed electronic database

Search term Search string

Implementation

(Adopt[tiab] OR adopts[tiab] OR adopted[tiab] OR adoption[tiab] NOT *“adoption”[MeSH Terms] OR

Implement[tiab] OR implements[tiab] OR implementation[tiab] OR implementation[ot] OR “health
plan implementation”[MeSH Terms] OR “quality improvement*”[tiab] OR “quality improvement”[tiab]
OR “quality improvement”’[MeSH Terms] OR diffused[tiab] OR diffusion[tiab] OR *“diffusion of
innovation”[MeSH Terms] OR “health information exchange”[MeSH Terms] OR “knowledge
translation*”[tw] OR “knowledge exchange*”[tw])

AND

(Continued)
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Table 2. (Continued)

Pubmed electronic database

Search term

Search string

Measurement

Evidence-based
practice

(instrument[tw] OR (survey[tw] OR survey’[tw] OR survey’s[tw] OR survey|00[tw] OR survey|2[tw]
OR survey1988[tw] OR survey226[tw] OR survey36[tw] OR surveyability[tw] OR surveyable[tw] OR
surveyance[tw] OR surveyans[tw] OR surveyansin[tw] OR surveybetween[tw] OR surveyd[tw] OR
surveydagger[tw] OR surveydata[tw] OR surveydelhi[tw] OR surveyed[tw] OR surveyedandtestedthe[tw]
OR surveyedpopulation[tw] OR surveyees[tw] OR surveyelicited[tw] OR surveyer[tw] OR surveyes[tw]
OR surveyeyed[tw] OR surveyform[tw] OR surveyfreq[tw] OR surveygizmo[tw] OR surveyin[tw]

OR surveying[tw] OR surveying’ [tw] OR surveyings[tw] OR surveylogistic[tw] OR surveymaster[tw]
OR surveymeans[tw] OR surveymeter[tw] OR surveymonkey[tw] OR surveymonkey’s[tw] OR
surveymonkeytrade[tw] OR surveyng[tw] OR surveyor[tw] OR surveyor’ [tw] OR surveyor’s[tw] OR
surveyors[tw] OR surveyors’ [tw] OR surveyortrade[tw] OR surveypatients[tw] OR surveyphreg[tw]
OR surveyplus[tw] OR surveyprocess[tw] OR surveyreg[tw] OR surveys[tw] OR surveys’ [tw]

OR surveys’food[tw] OR surveys’usefulness[tw] OR surveysclub[tw] OR surveyselect[tw] OR
surveyset[tw] OR surveyset’ [tw] OR surveyspot[tw] OR surveystrade[tw] OR surveysuite[tw] OR
surveytaken[tw] OR surveythese[tw] OR surveytm[tw] OR surveytracker[tw] OR surveytrade[tw] OR
surveyvas[tw] OR surveywas[tw] OR surveywiz[tw] OR surveyxact[tw]) OR (questionnaire[tw] OR
questionnaire’ [tw] OR questionnaire’07[tw] OR questionnaire’midwife[tw] OR questionnaire’s[tw]

OR questionnaire | [tw] OR questionnairel |[tw] OR questionnaire|2[tw] OR questionnaire2[tw]

OR questionnaire25[tw] OR questionnaire3[tw] OR questionnaire30[tw] OR questionnaireand[tw]

OR questionnairebased[tw] OR questionnairebefore[tw] OR questionnaireconsisted[tw]

OR questionnairecopyright[tw] OR questionnaired[tw] OR questionnairedeveloped[tw] OR
questionnaireepq[tw] OR questionnaireforpediatric[tw] OR questionnairegtr[tw] OR questionnairehas[tw]
OR questionnaireitag[tw] OR questionnairel02[tw] OR questionnairemcesqscale[tw] OR
questionnairenurse[tw] OR questionnaireon[tw] OR questionnaireonline[tw] OR questionnairepf[tw]
OR questionnairephg[tw] OR questionnairers[tw] OR questionnaires[tw] OR questionnaires’[tw]

OR questionnaires”[tw] OR questionnairescan[tw] OR questionnairesdql ladolescent[tw] OR
questionnairess[tw] OR questionnairetrade[tw] OR questionnaireure[tw] OR questionnairev[tw] OR
questionnairewere[tw] OR questionnairex[tw] OR questionnairey[tw]) OR instruments[tw] OR “surveys
and questionnaires”’[MeSH Terms] OR “surveys and questionnaires”’[MeSH Terms] OR measure[tiab]
OR (measurement[tiab] OR measurement’ [tiab] OR measurement’s[tiab] OR measurement|[tiab] OR
measuremental[tiab] OR measurementd[tiab] OR measuremented[tiab] OR measurementexhaled|[tiab]
OR measurementf[tiab] OR measurementin[tiab] OR measuremention[tiab] OR measurementis[tiab]
OR measurementkomputation[tiab] OR measurementl[tiab] OR measurementmanometry[tiab] OR
measurementmethods[tiab] OR measurementof[tiab] OR measurementon[tiab] OR measurementpro|[tiab]
OR measurementresults[tiab] OR measurements[tiab] OR measurements’ [tiab] OR measurements’s[tiab]
OR measurementsO[tiab] OR measurements5[tiab] OR measurementsa[tiab] OR measurementsare[tiab]
OR measurementscanbe[tiab] OR measurementscheme[tiab] OR measurementsfor[tiab]

OR measurementsgave[tiab] OR measurementsin[tiab] OR measurementsindicate[tiab]

OR measurementsmoking[tiab] OR measurementsofftiab] OR measurementson[tiab] OR
measurementsreveal[tiab] OR measurementss[tiab] OR measurementswere[tiab] OR
measurementtime[tiab] OR measurementts[tiab] OR measurementusing[tiab] OR measurementws[tiab])
OR measures[tiab] OR inventory[tiab])

AND

(“empirically supported treatment”[All Fields] OR “evidence based practice* [All Fields] OR “evidence
based treatment”[All Fields] OR “evidence-based practice”[MeSH Terms] OR “evidence-based
medicine”[MeSH Terms] OR innovation[tw] OR guideline[pt] OR (guideline[tiab] OR guideline’

[tiab] OR guideline”[tiab] OR guideline’pregnancy[tiab] OR guideline’s[tiab] OR guidelinel[tiab] OR
guideline2015[tiab] OR guidelinebased[tiab] OR guidelined[tiab] OR guidelinedevelopment[tiab] OR
guidelinei[tiab] OR guidelineitem[tiab] OR guidelineon[tiab] OR guideliner[tiab] OR guideliner’[tiab]

OR guidelinerecommended[tiab] OR guidelinerelated[tiab] OR guidelinertrade[tiab] OR guidelines[tiab]
OR guidelines’[tiab] OR guidelines’quality[tiab] OR guidelines’s[tiab] OR guidelines I [tiab] OR
guidelines|9[tiab] OR guidelines2[tiab] OR guidelines20[tiab] OR guidelinesfemale[tiab] OR
guidelinesfor[tiab] OR guidelinesin[tiab] OR guidelinesmay[tiab] OR guidelineson[tiab] OR guideliness[tiab]
OR guidelinesthat[tiab] OR guidelinestrade[tiab] OR guidelineswiki[tiab]) OR “guidelines as topic”’[MeSH
Terms] OR “best practice™’[tw])

AND

(Continued)
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Table 2. (Continued)

Pubmed electronic database

Search term

Search string

Behavioral health

Structural
characteristics

Networks and
communication

Planning

Engaging

Opinion leaders

Formally
appointed internal
implementation
leaders
Champions

External change
agents
Executing

Reflecting and
evaluating

(“mental health”[tw] OR “behavioral health”[tw] OR “behavioral health”[tw] OR q“mental
disorders”’[MeSH Terms] OR “psychiatry”[MeSH Terms] OR psychiatry[tw] OR psychiatric[tw] OR
“behavioral medicine”[MeSH Terms] OR “mental health services”[MeSH Terms] OR (psychiatrist[tw]
OR psychiatrist’[tw] OR psychiatrist’s[tw] OR psychiatristes[tw] OR psychiatristis[tw] OR
psychiatrists[tw] OR psychiatrists’[tw] OR psychiatrists’awareness[tw] OR psychiatrists’opinion[tw]

OR psychiatrists’quality[tw] OR psychiatristsand[tw] OR psychiatristsare[tw]) OR “hospitals,
psychiatric’[MeSH Terms] OR “psychiatric nursing”[MeSH Terms])

AND

“structural characteristic®” OR “social architecture” OR “age of organization” OR “maturity of
organization” OR “size of organization” OR “functional differentiation” OR ‘“administrative intensity” OR
centralization[tw]

OR

networks [tw] OR communication [tw] OR communicate[tw] OR communicates[tw] OR “social
networks” [tw] OR “formal communication”[tw] OR “informal communication”[tw] OR “internal
bonding” OR teamness OR “shared vision” OR “information sharing”[tw]

OR

planning [tw] OR health planning[mh] OR “comprehensive approach*” OR “implementation plan*” OR
“tailored implementation®” OR strategies [tw] OR strategy[tw] OR workaround*[tw] OR formulate[tw]
OR formulation[tw] OR formulated[tw] OR “course* of action”[tw] OR “implementation plans” OR
“tailored implementation” OR strategies OR workarounds OR formulate OR “course* of action”

OR

engaged[tw] OR engages[tw] OR engagement[tw] OR attract*[tw] OR involv¥[tw] OR “social market*”’
OR model[tw] OR models[tw] OR models, theoretical [mh]

OR

“opinion leaders”

OR

“implementation leader*” [tw] OR coordinator[tw] OR “project manager™”’ [tw] OR “team leader™’[tw]
OR

champion[tw] OR champions[tw] OR championed[tw] OR “transformational leader*” OR campaigner*[tw]
OR promoter*[tw] OR proponent*[tw] OR supporter*[tw]

OR

“external change agent“OR consultant*[tw] OR “technical assist*” [tw] OR facilitator

OR

execute[tw] OR executed[tw] OR execution[tw] OR “carr* out” [tw] OR accomplish*[tw] OR
actualiz* [tw] OR “bringing about” [tw] OR complete[tw] OR completes [tw] OR completed[tw] OR
completion[tw] OR finish[tw] OR finishes[tw] OR finished[tw] OR perform[tw] Or performs[tw] OR
performed[tw] OR performance[tw] OR realize[tw] OR realizes[tw] OR realized[tw] OR realization[tw]
OR

reflecting [tw] OR evaluating [tw] OR evaluation [tw] OR “quantitative feedback” OR “qualitative
feedback” OR *“quality of implementation” OR “summative evaluation” OR reflecting OR evaluating

Embase electronic database

Implementation

Measurement

Evidence-based
practice

(adopt: ab, ti OR adopts: ab, ti OR adopted: ab, ti OR adopting: ab, ti OR adoption: ab, ti NOT ‘adoption’/
exp) OR implement: ab, ti OR implements: ab, ti OR implementation: ab, ti OR ‘health care planning’/exp
OR ‘quality improvement’: ab, ti OR ‘total quality management’/exp OR diffused: ab, ti OR diffusion: ab,

ti OR ‘mass communication’/exp OR ‘medical information system’/exp OR ‘knowledge translation*’: ab, ti
OR ‘knowledge exchange®’: ab, ti

AND

instrument*: ab, ti OR survey*: ab, ti OR questionnaire*: ab, ti OR ‘questionnaire’/exp OR measurement™:
ab, ti OR measure*: ab, ti OR inventory: ab, ti

AND

‘empirically supported treatment’ OR ‘evidence based practice’ OR ‘evidence based treatment’ OR
‘evidence based practice’/exp OR innovation OR ‘practice guideline’/exp OR guideline: ab, ti

AND

(Continued)
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Table 2. (Continued)

Pubmed electronic database

Search term Search string

Behavioral health

Structural
characteristics

Networks and
communication

Planning

Engaging

Opinion leaders

Formally
appointed internal
implementation
leaders
Champions

External change
agents
Executing

‘mental health’: ab, ti OR ‘behavioral health’: ab, ti OR psychiatr*: ab, ti OR ‘mental disease’/exp OR
‘psychiatry’/exp OR ‘behavioral medicine’/exp OR ‘mental health service’’exp OR ‘mental hospital’/exp OR
‘psychiatric nursing’/exp

AND

‘structural characteristic* OR ‘social architecture’ OR ‘age of organization’ OR ‘maturity of organization’
OR fsize of organization’ OR ‘functional differentiation’ OR ‘administrative intensity’ OR centralization
OR

networks OR communication OR communicate OR communicates OR ‘social networks’ OR ‘formal
communication” OR ‘informal communication’ OR ‘internal bonding’ OR teamness OR ‘shared vision’ OR
‘information sharing’

OR

planning OR ‘health care planning’/exp OR ‘comprehensive approach® OR ‘implementation plan* OR
‘tailored implementation®*” OR strategies OR strategy OR workaround* OR formulate OR formulation OR
formulated OR ‘course* of action’ OR ‘implementation plans’ OR ‘tailored implementation’ OR strategies
OR workarounds OR formulate

OR

engaged OR engages OR engagement OR attract* OR involv* OR ‘social market* OR model OR models
OR ‘theoretical model’/exp

OR

‘opinion leaders’

OR

‘implementation leader® OR coordinator OR ‘project manager® OR ‘team leader®

OR

champion OR champions OR championed OR ‘transformational leader*” OR campaigner* OR promoter*
OR proponent* OR supporter*

OR

‘external change agent’ OR consultant® OR ‘technical assist*” OR facilitator

OR

execute OR executed OR execution OR ‘carr* out’ OR accomplish* OR actualiz* OR ‘bringing about’ OR

complete OR completes OR completed OR completion OR finish OR finishes OR finished OR perform
OR performs OR performed OR performance OR realize OR realizes OR realized OR realization

OR
Reflecting and
evaluating

reflecting OR evaluating OR evaluation OR ‘quantitative feedback’ OR ‘qualitative feedback’ OR ‘quality of
implementation’ OR ‘summative evaluation’ OR reflecting OR evaluating

full 122-item Community Leader Survey (Valente et al.,
2007), created by adapting multiple existing measures of
coalition functioning, planning, and adoption for use in
evidence-based drug prevention programs.

Engaging (n=1 measure). The Engaging construct is
further delineated to specify four different actors critical
to attract and involve in implementation and two (i.e.,
Opinion leaders, Champions) revealed relevant meas-
ures. Psychometric data on the single Engaging meas-
ure, along with measures for the associated Opinion
leaders and Champions, can be found in Table 10. The
Engaging measure was used in a single study testing the
association between patient activation and remission
rates (Whitebird et al., 2014) and was created specifi-
cally for the medical group surveyed. Only predictive

validity information was available, receiving a “2—
adequate” rating.

Opinion leaders (n=>5 measures and scales). More than
half of Opinion leader measures (Farley et al., 2014;
Moore et al., 2004; Ravitz et al., 2013) (n=3; 60%) could
not be rated using the PAPERS. For instance, to identify
opinion leaders, health care professionals filled out a form
asking “Which members of your immediate team, with
whom you work day-to-day, have you sought advice from,
or given advice to on the management of schizophrenia?,”
along with the job roles, direction of contact (i.e., gives or
receives advice), frequency, and communication mode for
these individuals (Farley et al., 2014). Psychometric infor-
mation was only available for an individual scale from the
full 77-item Organizational Readiness for Change
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Systems of Care Implementation Survey (Management and
Governance Subscale)

Nieboer Formulization Scale (Task Routineness Subscale)

Nieboer Formulization Scale (Job Specificity Subscale)

Tool for Measurement of Assertive Community Treatment
(Operations and Structures Subscale)

Fuller Organizational Survey

Barriers to Implementation of Behavior Therapy (Factor 1 -
Institutional Constraints)

Balasubramanian Structural Characteristics Measure

Subscale)

Organizational Culture Profile (Structure Domain)

-3 -2 -1

u Internal Consistency

= Structural Validity

Readiness for Integrated Care Questionnaire (S-

Behavioral Health Integration in Medical C
known as "the Dual Diagnosis Capability
Settings (DDCHCS)"] (Program Structu

o

u Convergent Validity
Known-Groups Validity = Predictive Validity

= Responsiveness

1 2 3 4

= Discriminant Validity
= Concurrent Validity

= Norms

Figure |. Structural characteristics: head-to-head comparison of measures or scales.

Assessment (ORCA; Helfrich et al., 2009) and used a five-
point scale to assess participant’s level of agreement with
four different behaviors exhibited by opinion leaders.
Internal consistency received an “4—excellent” score,
whereas known-groups validity and norms rated “-1—
poor” (Table 10).

Champions (n=>5 measures and scales). Two measures
could not be evaluated using the PAPERS (Dorsey et al.,
2016; Guerrero et al., 2015). For example, one study cre-
ated a dichotomous variable to code the presence or
absence of an established local clinical champion of
depression screening and treatment in primary care
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Team Assessment Questionnaire (Team Climate and
Atmosphere Subscale)

The National Criminal Justice Treatment Practices Survey
(Internal Support Subscale)

The National Criminal Justice Treatment Practices Survey
(Intradepartmental Coordination Subscale)

Texas Christian University Organizational Readiness for
Change - Director Version (Communication Subscale)

Communication Subscale)

Smolders Measure of Professional Collaboration

Stead Communication Measure

Clinical Practice Organization Survey (CPOS) 2007 Survey
(Communication Subscale)

Team Climate Inventory

Matthies-Baraibar Staff Satisfaction Questionnaire (Internal
Communication Subscale)

Subscale)

Socialization Subscale)

Survey of Organizational Functioning (Reflective Dialogue
Subscale)

Survey of Organizational Functioning (Deprivatized Practice
Subscale)

Survey of Organizational Functioning (Peer Collaboration
Subscale)

Subscale)

Texas Christian University Organizational Readiness for
Change (Communication Subscale)

Cook Implementation Measure (Social Networks Subscale)

organizational Relationships Subscale)

Nieboer Communication Measure (Informal Internal
Exchange of Information)

Nieboer Communication Measure (Formal Internal Exchange
of Information)

Organizational Culture Profile (Communication Domain)

Program Sustainability Index (Staff Involvement and
Integration Scale)

-2

= Internal Consistency

Structural Validity

Organizational Readiness for Change Assessment (Pro“—

Program Sustainability Assessment Tool (Communicatiﬁ_
Survey of Organizational Functioning (Counsh_

Survey of Organizational Functioning (Communicah_

Readiness for Integrated Care Questionnaire (Inh

= Convergent Validity
Known-Groups Validity = Predictive Validity

® Responsiveness

0 2 4 6 10 12

= Discriminant Validity
Concurrent Validity

= Norms

Figure 2. Networks and communications: head-to-head comparison of measures or scales.

(Guerrero et al., 2015). All three rated scales were part of
multi-scaled measures and contained psychometric infor-
mation. Total PAPERS scores ranged from -1 to 5 (Table
10). Information was available for internal consistency
(n=3; 100%), known-groups validity (n=1; 33.33%), pre-
dictive validity (n=1; 33.33%), and norms (n=3; 100%).

Median scores for internal consistency were “4—excel-
lent” and “l—minimal/emerging” for known-groups
validity, predictive validity, and norms.

Reflecting and evaluating (n=>5 measures and scales).
Only quantitative assessments of Reflecting and evaluat-
ing were included. Most reported PAPERS-relevant
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Chandler Process Measure

Implementation Phases Inventory

Veterans Health Administration Continuous Quality
Improvement Degree of Implementation Survey

General Organizational Index (Quality Im
Subscale)

-4 -2 0

® Internal Consistency

= Structural Validity

= Convergent Validity
Known-Groups Validity = Predictive Validity

= Responsiveness

2 4 6 8 10 12

= Discriminant Validity
= Concurrent Validity

= Norms

Figure 3. General process: head-to-head comparison of measures or scales.

information (n=3; 60%), with total PAPERS scores rang-
ing from 2 to 8. Internal consistency (n=3; 60%) reported
a “3—good” median rating and norms (n=3; 60%) con-
tained a median rating of “-1—poor.” In one instance
where no psychometric data was available, a study-spe-
cific measure using quantitative and qualitative response
formats evaluated government and community agencies
(n=18) progress implementing a 55-activity suicide

prevention strategy (Sheehan et al., 2015). Table 11
describes psychometric properties for each Reflecting
and evaluating measure.

Discussion

Results from this systematic review of constructs central to
the implementation process largely replicate those that
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Systems of Care Implementation Survey (Implementation
Plan)

Organizational Readiness for Change Asses!
(Implementation Plan Subscale)

Community Leader Survey (Planning)

Program Sustainability Assessment Tool (Strategic Pla

Organizational Culture Profile (Planning Domain)

-2 -1

® Internal Consistency

= Structural Validity

= Convergent Validity
Known-Groups Validity = Predictive Validity

= Responsiveness

0 1 2 3 4 5 6 7 8

u Discriminant Validity
= Concurrent Validity

u Norms

Figure 4. Planning: head-to-head comparison of measures or scales.

have come before: reporting on key psychometric proper-
ties necessary for evaluating the quality of our measure-
ments remains limited. To aide in improving measurement,
the PAPERS rating system was developed. Psychometric
quality was evaluated using nine distinct properties rated
on a scale of “poor” (-1), “none” (0), “minimal/emerging”
(1), “adequate” (2), “good” (3), or “excellent” (4).
Measures had a potential total score range of -9 to 36, with

higher scores indicating higher psychometric quality.
Measurement reviews have been criticized for lacking
comprehensive details on psychometric properties; to
address this criticism we took an expansive approach by
evaluating nine key properties. When comparing to another
CFIR-guided measure review evaluating six properties
(Clinton-McHarg et al., 2016), only three (i.c., structural
validity, internal consistency, responsiveness) overlapped
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Engaging

Whitebird Process Measure

Opinion Leaders

Organizational Readiness for Ch ssment
(Opinion Leaders Sub

Cook Implementation Measure (Opinion Leaders
Subscale)

Champions

Readiness for Integrated Care Questionnaire (
Champion Subscale)

Clinical Practice Organization Survey (CPOS) 2007
Survey (Clinical Champion for Depression Treatment)

Organizational Readiness for Change Assessment
(Clinical Champion Subscale)

-3 -2 -1 0 1 2 3

H
wv
a

m Internal Consistency  ® Convergent Validity =~ = Discriminant Validity

Known-Groups Validity = Predictive Validity = Concurrent Validity

= Structural Validity u Responsiveness = Norms

Figure 5. Engaging, opinion leaders, and champions: head-to-head comparison of measures or scales.

with the PAPERS. In addition, we attempted to locate all
associated literature for each measure, whereas other stud-
ies analyzed only a single article. We found that the major-
ity of constructs contained study-specific measures (i.c.,
“one-time use”), which limits their generalizability. What
is more, no measures were identified for 3 of the 10 central
constructs: Formally appointed internal implementation

leaders, External change agents, and Executing. For iden-
tified measures, PAPERS ratings were generally quite low,
rating “l—minimal/emergent” to “2—adequate.” The
highest overall PAPERS score was 10 out of a possible 36
(higher scores indicate higher quality), observed in just
two measures. At the property level, only two of the nine
reported a “4—excellent” median score: known-groups
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Community Leader Survey (Prevention Activity Progress
Subscale)

Systems of Care Implementation Survey (Performance
Measurement System)

Tool for Measurement of Assertive Community Treatment
(Operations and Structures Subscale)

Organizational Readiness for Change Assessment (P
Evaluation Subscale)

Sheehan Progress Measure

= Internal Consistency

= Structural Validity

-2 -1 0

= Convergent Validity
Known-Groups Validity = Predictive Validity

= Responsiveness

1 2 3 4 5 6 7 8 9

= Discriminant Validity
= Concurrent Validity

= Norms

Figure 6. Reflecting and evaluating: head-to-head comparison of measures or scales.

validity and internal consistency. Interestingly, this was
determined by a single rating within each construct
(General process, Opinion leaders, Champions) across
just two different measures (Helfrich et al., 2009; Parker
et al., 1999). These results clearly illuminate significant
gaps in measuring implementation processes, while simul-
taneously identify areas for improvement in future meas-
urement work.

State of science

At least three potential reasons could explain the low qual-
ity of implementation measurement (Chambers et al.,
2018): 1) implementation science, as a discipline, is so
new there simply has not been enough time for sufficient
measure development, 2) researchers fail to conduct or
report psychometric testing, and/or 3) existing measures
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perform poorly. We observed all three. While just over half

ER: of identified measures were developed within the past dec-
F3|lo~ o N @ ade, no single measure contained psychometric evidence

for all PAPERS properties. Across two constructs (General
g process and Opinion leaders), predictive validity, known-
5’ °T ° ° ¥ groups validity, and norms reported median ratings of

“-1—poor.” What’s more, when analyzing the reported
az)' ranges for the norms data, a rating of “-1—poor” was the
% lowest value across all constructs, except Engaging, where
2 no norms data was reported. The PAPERS require report-
< °oo o °© o ing on measures of central tendency (i.e., mean and stand-

ard deviation) and sample size for rating, a very basic step
T when conducting a study and reporting results. Sample
ER- size is the main component of this PAPERS criterion, the
#fleoe o ° ° lower the sample size the lower the rating. Both the lack of
o reporting and small sample sizes we observed are particu-
g . larly concerning given that the number of participants
g3 plays a key role in defining the validity and applicability of
Of|loo o o o

a study’s results. We encourage future studies, at the very
minimum, to prioritize including norms-related data when
reporting results.

The field of implementation science is in need of more
oo o o o precise definitions for the constructs we intend to measure.
While we chose the CFIR as our guiding framework due to

Predictive
validity

] its comprehensiveness, it can still benefit from more con-

&= . . .

‘é" . ceptual delineation, especially the three constructs where

e no measures were identified: Formally appointed imple-

VA o o o (=} (=)

mentation leader, External change agents, and Executing.

. In another study using the CFIR, 102 staff members (e.g.,

c . . . .

2 prevention program coordinators, clinical managers and

£ - . ;

5 £ administrators, primary care providers, nurse care manag-
b|0f|oo o o o ers) across 12 Veterans Health Administration facilities
« . . .
2 were interviewed to explore what constructs were associ-
6| 2 ated with successful implementation of the “Telephone
9] [ . S
552 Lifestyle Coaching” program (Damschroder et al., 2017).
3 2
8 5 % oo o o o Unfortunately, no data emerged for the External change
E agents or Executing constructs. However, interviews
>\ g
° . revealed that having both enthusiastic and capable pro-
£\ E, gram implementation leaders (i.e., Formally appointed
« %) . . .
= sS4 implementation leader) in place before the effort began
=) £ 0 . . .
S|=¢o|em © N had a strong impact on program implementation, where
Q . .
£ 5 " the outcome was increasing referral rates. In fact, three of

() 171 . age .
5 I g g four highest-referral facilities had at least two program
>~ o c ) . . . .. .
2 .z . £ & implementation leaders actively driving program imple-
o a5 »@ £ _ % . _» . oo . .
2 S e ©§ £z ¢ mentation activities. While qualitative (e.g., interviews
= N4 23 f£g% 3 : :
8 s 88 £E3 £ ¢ work reveals information on the Formally appointed
- e 0O wn vw® < . . . . .
g sTR0g oo implementation leader construct, such evidence is still
o §®:903 Fo% preme . .
2 El & MR lacking in the quantitative realm, further demonstrating the
[ = L O~ . . . .

- Oy 29-83%¢s pressing need to operationalize all key concepts for which
= pe-ET cs 50 > . . .
b z243%3 QR ga : no measures were identified. From this same study, no data

] = 8 £ 5 90~ 3 ..
% 255 g ST EE7s emerged for the Opinion Leaders construct. In terms of

P = = b g . .. . . .
< g g £ 2;._3 &g 5 Champions, no clinical champions were formally identi-
. 5 8 20 2 d 3 . . . .
il - 252 338 Efo g2 s fied and there was little evidence of staff displaying cham-

=4 [=N o~ . . . . . . .
% g § 325 g gege é% pioning behaviors. Digging deeper into the Champions
8§ |8Bs388¢8 52 truct iew of 199 health tudies defining th
o $

S8 25588 2s8 o8 construct, a review o ealth care studies defining the
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champion construct revealed massive inconsistencies; in
fact, 37 unique terms were identified (Miech et al., 2018).
Most significant, the terms “opinion leader” and “cham-
pion” were often used in the same sentence, referring to
the same role. This was observed in our sample: one scale
(Helfrich et al., 2009) asked respondents to rate their
agreement with: “Project Clinical Champion is considered
a clinical opinion leader.” Furthermore, no study (n=199)
analyzed in the review developed or validated a standard-
ized measure that could identify champions, determine
their effectiveness, or distinguish between the multitude of
types (Miech et al., 2018). Our study mirrored this finding.
Without fixed, universal definitions, understanding how
and why these roles are key factors to the implementation
process remains difficult. Finally, while the Structural
Characteristics construct is broad by design, this general-
ity has clear implications on measure performance. The
CFIR includes “social architecture” (i.e., coordinating
independent actions when clustering large numbers of
people into smaller groups) and qualitative research
reveals how changes in group differentiation negatively
impact implementation, specifically how merging organi-
zations, addition and/or elimination of roles, and shift
changes create isolation from support structures and
increase pressures from new responsibilities (Barwick
etal., 2020). One Structural characteristics measure in our
sample assessed the quality of team’s organization, rou-
tines, and collaborations with other agencies and found
when collaboration and routine development improved,
fidelity scores increased across time (Bergmark et al.,
2018); unfortunately the measure scored a 0 on the
PAPERS, posing limitations on this finding. Taken
together, further delineation of all CFIR constructs would
decrease confusion and conflation, leading to improve-
ments in quantitative measure performance and greater
confidence in our findings. While this kind of conceptual
work was beyond the scope of the current study, attention
in future work is imperative.

Moving beyond the CFIR constructs

We conducted an item-level analysis to confirm each
measure’s construct assignments. We discovered that
many measures mapping to General process derived from
the Quality Improvement (QI) literature. QI methods
emphasize communication, engagement, and participation
by everyone involved (Pronovost et al., 2005). Specifically,
when organizations self-identify as clinical microsystems
(i.e., an interdependent group of people with the capacity
to make changes), this creates positive, supportive work
environments that encourage building knowledge and tak-
ing action, leading to strategic and sustainable improve-
ment through measurement and performance feedback
(Batalden et al., 2003). One General process measure
identified as deriving from QI included process and

outcome monitoring items (Bond et al., 2009), relating to
clinical microsystems and the notion of evaluating
improvement through social networks.

Furthermore, QI collaboratives (QIC) bring together
groups of practitioners from different organizations; a typ-
ical QIC feature outlines how individuals affiliated with an
outside entity stimulate improvement through sharing
experiences from their local setting (Qvretveit et al., 2002).
During a national evaluation of six types of QICs in the
Netherlands, a theory-driven measure was developed and
items relating to external change agents were one of three
included dimensions (e.g., external change agents made
goal and clarified way to achieve it; (Duckers et al., 2008).
Basic psychometric testing was conducted: principal com-
ponent analysis revealed a 4-item “External change agent
support” factor and internal consistency reported accepta-
ble reliability (a.=0.77). This measure, along with its theo-
retical framework, can further delineate the External
change agents construct. In QI work forming implementa-
tion teams are part of the “process.” Team functioning and
composition not currently captured by the CFIR. The Team
Assessment Questionnaire (TAQ; Mahoney et al., 2012),
identifies team strengths and weaknesses to inform plan-
ning and evaluating team performance, but was ultimately
excluded from our sample. The TAQ informs how to
improve communication and teamwork, factors described
as the basis for developing and sustaining effective teams.
Taken together, existing QI conceptual and measurement
work on team functioning, team composition, and external
change agent support outline critical facets of the imple-
mentation process that could be integrated and tested in the
next iteration of the CFIR framework.

Limitations

Although we employed a rigorous systematic literature
review and rating methodology, there are limitations worth
noting. First, our behavioral health scope overlooked other
settings where psychometric information was reported.
This focus may limit applicability outside of behavioral
health settings. Second, the CFIR taxonomy guided locat-
ing relevant measures and generating search strings. We
made our best attempts with our included synonyms to cast
as of a broad net as possible. Despite our efforts, no meas-
ures were identified for some constructs. Third, although
the PAPERS is comprehensive by covering nine distinct
psychometric properties, other relevant properties (e.g.,
inter-rater and test—retest reliability) were excluded due to
lacking literature providing clear, statistically significant
cut-off points. Fourth, databases have limited capability
for identifying quantitative implementation science meas-
ures. “Implementation science” was only recently added
(January 2019) as a Medical Subject Headings (MeSH)
term; MeSH terms index articles and are key components
of search strings. To attempt to boost our yield, we created
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10 construct-specific search strings. Fifth, the statistical
analysis only included measures that could be evaluated
psychometrically.

Future directions

One question the field of implementation science can
begin to grapple with is whether these constructs are even
amenable to measures that would benefit from psychomet-
ric testing. Our review identified a total of 14 measures
deemed “not suitable for rating”: Networks and communi-
cations (n=Y5), Structural characteristics (n=4), Opinion
leaders (n=3), and Champions (n=2). Although these
measures were not included in our statistical analysis, we
know they are necessary for identifying champions, opin-
ion leaders, and other change agents. Future work investi-
gating methods for how to assess the quality of these
atypical measures is needed to ensure consistent measure-
ment of what they intend to measure.

Congruent with our findings, measures are continually
developed to fit study-specific needs and do not undergo
psychometric testing. The item language found in con-
text-, population-, and/or intervention-specific measures
limits their generalizability, creating challenges when try-
ing to synthesize results across studies. Broader item lan-
guage has the potential for more rigorous psychometric
testing and widespread use. One such measure, the
Evidence-based Practice Attitudes Scale (EBPAS; (Aarons,
2004), has established national norms (Aarons et al., 2010)
and strong psychometric evidence across a variety of set-
tings and samples (C. R. Cook et al., 2018; Rye et al.,
2017). It is our hope to accelerate the use of measures like
the EBPAS (i.e., not context, population, or intervention-
specific), as this will place the field in a better position of
developing generalizable knowledge.

To decrease the development of these study-specific
measures and supplement existing systematic reviews, the
field of implementation science is in need of decision-mak-
ing tools (Martinez et al., 2014). Given implementation sci-
ence’s interdisciplinary nature, the surge in measure
development can potentially overwhelm researchers and
practitioners alike. The National Cancer Institute (NCI)-
funded Grid-Enabled Measures project (GEM) (NCI,
2020), is an example of a decision-making tool that can
navigate the vast array of measures currently available.
Similarly, our systematic reviews results are available in an
interactive format on the SIRC website for society mem-
bers. We, as a field, need to focus on improving the quality
of existing measures that embrace generalizable language.

Conclusion

Careful measure development is crucial for empirically
testing and establishing these constructs’ mechanisms of
change and their interactions. The results of this

systematic review demonstrate the need for more rigorous
measure development, especially for the three Process
domain constructs (Formally appointed internal imple-
mentation leaders, External change agents, Executing),
for which no measures were located. Measures identified
in this review had limited psychometric data available,
performing “l1—minimal/emergent” to “2—adequate.”
With the plethora measures currently available, targeted
efforts aimed at their refinement should occur, instead of
creating new measures that are study-specific, likely to be
“shelved” or abandoned due to failing to demonstrate psy-
chometric strength (Lewis & Dorsey, 2020). We strongly
encourage authors to identify existing measures for use in
their studies. Implementation science, particularly the
Process constructs, can also learn from both QI theory and
measure development.
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