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Determining the influence of intervention 
characteristics on implementation success 
requires reliable and valid measures: 
Results from a systematic review

Cara C Lewis1,2 , Kayne Mettert1   
and Aaron R Lyon2

Abstract
Background: Despite their inclusion in Rogers’ seminal diffusion of innovations theory, few implementation 
studies empirically evaluate the role of intervention characteristics. Now, with growing evidence on the role 
of adaptation in implementation, high-quality measures of characteristics such as adaptability, trialability, and 
complexity are needed. Only two systematic reviews of implementation measures captured those related to the 
intervention or innovation and their assessment of psychometric properties was limited. This manuscript reports 
on the results of eight systematic reviews of measures of intervention characteristics with nuanced data regarding 
a broad range of psychometric properties.
Methods: The systematic review proceeded in three phases. Phase I, data collection, involved search string generation, 
title and abstract screening, full text review, construct assignment, and citation searches. Phase II, data extraction, 
involved coding psychometric information. Phase III, data analysis, involved two trained specialists independently rating 
each measure using PAPERS (Psychometric And Pragmatic Evidence Rating Scales).
Results: Searches identified 16 measures or scales: zero for intervention source, one for evidence strength and quality, nine for relative 
advantage, five for adaptability, six for trialability, nine for complexity, and two for design quality and packaging. Information about 
internal consistency and norms was available for most measures, whereas information about other psychometric properties was 
most often not available. Ratings for psychometric properties fell in the range of “poor” to “good.”
Conclusion: The results of this review confirm that few implementation scholars are examining the role of intervention 
characteristics in behavioral health studies. Significant work is needed to both develop new measures (e.g., for intervention 
source) and build psychometric evidence for existing measures in this forgotten domain.

Plain Language Summary
 Intervention characteristics have long been perceived as critical factors that directly influence the rate of adopting an 
innovation. It remains unclear the extent to which intervention characteristics including relative advantage, complexity, 
trialability, intervention source, design quality and packaging, evidence strength and quality, adaptability, and cost impact 
implementation of evidence-based practices in behavioral health settings. To unpack the differential influence of these 
factors, high quality measures are needed. Systematic reviews can identify measures and synthesize the data regarding 
their quality to identify gaps in the field and inform measure development and testing efforts. Two previous reviews 
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In 2009, the Consolidated Framework for Implementation 
Research (CFIR; Damschroder et al., 2009) synthesized 
the implementation theories, frameworks, and models to 
offer a meta-framework that could guide measurement of 
key implementation constructs housed within five 
domains: intervention characteristics, process, character-
istics of individuals, inner setting, and outer setting. Of 
these, the domain of intervention characteristics has 
received some of the least empirical attention from 
implementation scholars. This is ironic, given its promi-
nence in Rogers’ seminal diffusion of innovations theory 
(Turzhitsky et al., 2010) and other theoretical frame-
works or teaching tools that explicitly call out the impor-
tance of aspects of the innovation—or “the thing” 
(Curran, 2020)—being implemented. Rogers theorized 
that the perceived attributes of an innovation or interven-
tion directly affect its rate of adoption, including its rela-
tive advantage, compatibility, complexity, and trialability. 
This list is expanded in the CFIR to include the following 
aspects from the extant literature: intervention source, 
design quality and packaging, evidence strength and 
quality, adaptability, and cost. Interestingly, the CFIR 
includes compatibility in the inner setting domain for a 
total of eight constructs in the intervention characteristics 
domain. Despite the long-standing interest in these con-
structs theoretically, Lyon and Bruns (2019) have recently 

referred to intervention characteristics as the forgotten 
domain of implementation science.

Intervention characteristics may have a differential 
influence across the stages or phases of implementation 
(Moullin et al., 2019). For instance, the cost of an interven-
tion might be prohibitive making it so that organizations 
fail to adopt it in the exploration phase. Trialability might 
be most salient in the preparation phase as organizations 
seek to expose providers to the intervention and give them 
meaningful experiences with it. Complexity might drive 
strategy selection and deployment in the implementation 
phase. Finally, relative advantage might explain why some 
interventions are maintained and others are not, for exam-
ple. Furthermore, it might be the case that certain interven-
tion characteristics matter more (e.g., adaptability) in 
resource-poor contexts where the majority of the popula-
tion receives their mental health care. These possibilities 
actually remain empirical questions that could critically 
inform intervention design, adoption decisions, implemen-
tation, and sustainment efforts. However, to pursue these 
types of research questions, the field needs reliable and 
valid measures of intervention characteristics.

Of the 15 systemic reviews of implementation measures 
(J. D. Allen et al., 2017; Miake-Lye et al., 2020; Rabin et al., 
2016; Willmeroth et al., 2019), only two explored measures 
of intervention/innovation characteristics (Chaudoir et al., 

identified measures of intervention characteristics, but they did not provide information about the extent of the existing 
evidence nor did they evaluate the host of evidence available for identified measures. This manuscript summarizes the 
results of nine systematic reviews (i.e., one for each of the factors listed above) for which 16 unique measures or scales 
were identified. The nuanced findings will help direct measure development work in this forgotten domain. 

Keywords
Intervention characteristics, implementation, dissemination, evidence-based practice, mental health, measurement, 
reliability, validity, psychometric

Table 1. Definitions of intervention characteristics constructs.

Intervention Source Perception of key stakeholders about whether the intervention is externally or internally 
developed.

Evidence Strength & Quality Stakeholders’ perceptions of the quality and validity of evidence supporting the belief that the 
intervention will have desired outcomes.

Relative Advantage Stakeholders’ perception of the advantage of implementing the intervention versus an alternative 
solution.

Adaptability The degree to which an intervention can be adapted, tailored, refined, or reinvented to meet local 
need.

Trialability The ability to test the intervention on a small scale in the organization, and to be able to reverse 
course (undo implementation) if warranted.

Complexity Perceived intricacy or difficulty of *the innovation*, reflected by duration, scope, radicalness, 
disruptiveness, centrality, and intricacy and number of steps required to implement.

Design Quality & Packaging Perceived excellence in how the intervention is bundled, presented, and assembled.
Cost Costs of the intervention and costs associated with implementing that intervention, including 

investment, supply, and opportunity costs.

Note: These definitions are pulled directly from the Consolidated Framework for Implementation Research (Damschroder et al., 2009).
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2013; Chor et al., 2015). These studies made important con-
tributions to the implementation science literature. Together, 
the studies uncovered 45 measures. Both studies concluded, 
across the domains they reviewed, that the state of measure-
ment was only emerging, with only 38% of measures across 
both studies demonstrating any evidence of reliability and 
validity (45% of those in Chor et al., 2015; 25% of those in 
Chaudoir et al., 2013). However, these two previous reviews 
only reported on whether (or not) measures had any evi-
dence of reliability or validity (dichotomous yes/no), which 
makes it difficult for those deciding between measures 
given the limited information. It would be more useful for 
those seeking a measure to know the extent or degree to 
which the measure is reliable or valid, and to have informa-
tion about different types of psychometric properties (e.g., 
concurrent validity versus predictive validity). Furthermore, 
neither study systematically sought all articles reflecting 
empirical uses of identified measures. Since reliability and 
validity are to some extent context-dependent, assessing all 
available evidence would provide a more complete picture 
of the measure’s psychometric properties. Now, 5+ years 
later, we are in a position to update these most relevant 
reviews and offer new information given the differences in 
our protocols, notably a more nuanced assessment of each 
measure’s psychometric evidence across all available stud-
ies. This manuscript reports on eight systematic reviews—
one for each construct outlined by the CFIR (see definitions 
in Table 1)—of measures of intervention characteristics 
using an updated protocol (Lewis et al., 2018) that provides 
summary ratings across nine psychometric properties (see 
list in Methods).

Method

Design overview

The systematic literature review and synthesis consisted of 
three phases, the rationale for which is described in a pre-
vious publication (Lewis et al., 2018). Phase I, measure 
identification, included five steps: (1) search string genera-
tion, (2) title and abstract screening, (3) full-text review, 
(4) measure assignment to implementation construct(s), 
and (5) citation searches. Phase II, data extraction, included 
coding relevant psychometric information, and in Phase III 
data analysis was conducted.

Phase I: data collection

First, literature searches were completed in PubMed and 
Embase bibliographic databases using search strings gener-
ated in consultation from PubMed support specialists and a 
library scientist. Consistent with our funding source and aim 
to identify and assess implementation-related measures in 
mental and behavioral health, our search was built on four 
core levels: (1) terms for implementation; (2) terms for meas-
urement; (3) terms for evidence-based practice; and (4) terms 

for behavioral health (i.e., mental health and substance use; 
Lewis et al., 2018). For the current study, we included a fifth 
level for each of the following Intervention Characteristics 
from the CFIR (Damschroder et al., 2009) and their associ-
ated synonyms (see Supplemental Appendix Table A1): (1) 
relative advantage, (2) complexity, (3) trialability, (4) inter-
vention source, (5) design quality and packaging, (6) evi-
dence strength and quality, (7) adaptability, and (8) cost. 
Literature searches were conducted independently for each 
aspect of Intervention Characteristics, totaling eight different 
sets of search strings. Articles published from 1985 to 2017 
were included in the search. Searches were completed from 
April 2017 to May 2017 (Supplemental Appendix Table A1). 
Identified articles were subjected to a title and abstract screen-
ing followed by full-text review to confirm inclusion. We 
included only empirical studies that contained one or more 
quantitative measures of any of the eight intervention charac-
teristics if they were used in an evaluation of an implementa-
tion effort in a behavioral health context.

Included articles then moved to the fourth step, con-
struct assignment. Trained research specialists mapped 
measures and/or their scales to one or more of the eight 
aforementioned intervention characteristics (Proctor et al., 
2011). Construct assignment was based on the study of 
author’s definition of what was being measured; however, 
assignment was also based on item-level content coding by 
the research team consistent with the approach of et al. 
(Chaudoir et al., 2013). That is, we assigned a measure to 
a construct if two or more items reflected one of the eight 
constructs under consideration. Construct assignment was 
checked and confirmed by a content expert having 
reviewed items within each measure and/or scale.

The final step subjected the included measures 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 identified, articles were 
compiled into “measure packets,” that included the meas-
ure itself, the measurement development article(s) (or arti-
cle with the first empirical use in a behavioral health 
context), and all additional empirical uses of the measure 
in behavioral health. To identify all relevant reports of psy-
chometric information, the team of trained research spe-
cialists reviewed each article and electronically extracted 
information to assess the psychometric rating criteria 
recently established by the larger team, referred to hereaf-
ter as PAPERS (Psychometric And Pragmatic Evidence 
Rating Scale). The full rating system and criteria for the 
PAPERS are published elsewhere (Lewis et al., 2018; 
Stanick et al., 2021). The current study, which focuses on 
psychometric properties only, used nine relevant PAPERS 
criteria: (1) internal consistency, (2) convergent validity, 
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(3) discriminant validity, (4) known-groups validity, (5) 
predictive validity, (6) concurrent validity, (7) structural 
validity, (8) responsiveness, and (9) norms. Data on each 
psychometric criterion were extracted for both full meas-
ure and individual scales as appropriate. Measures were 
considered “unsuitable for rating” if the measure was not 
designed to produce psychometrically relevant informa-
tion (e.g., qualitative nomination form).

Having extracted all data related to psychometric proper-
ties, the quality of information for each of the nine criteria was 
rated using the following scale: “poor” (−1), “none” (0), “min-
imal/emerging” (1), “adequate” (2), “good” (3), or “excellent” 
(4). Raters were two post-baccalaureate research specialists 
who have been embedded in the larger research team for 5+ 
years, working full-time on this series of systematic reviews 
for 2+ of those years. Rater training included coursework, as 
well as review of articles and books on psychometric proper-
ties and measure development. In addition, individual and 
group meetings twice a week with project leads who them-
selves are implementation measurement experts in which indi-
vidual ratings were reviewed, compared, and discussed. Any 
point of controversy during the rating for this study was 
resolved by the project leads and utilized as a teaching oppor-
tunity that resulted in a manual to accompany PAPERS that 
has supported two new research teams in using our protocols 
(P. Allen et al., 2020; Khadjesari et al., 2020). Final ratings 
were determined from either a single score or a “rolled up 
median” approach, which is more reflective of the range of 
measure performance as compared to other summary 
approaches often in use (e.g., top score, worst score counts). 
Moreover, this approach offers potential users of a measure a 
single rating capturing the evidence across all previous uses 
that is less negative than would be produced with the “worst 
score counts” approach that accounts for only a single study 
(Terwee et al., 2012). If a measure 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 cal-
culations were conducted. 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 con-
sistency, 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 criterion.

If a measure contained a subset of scales relevant to a con-
struct, 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 measure. For example, if a 
measure had four scales relevant to complexity and each was 
rated for internal consistency, the median of those ratings was 
calculated and assigned as the final rating of internal consist-
ency for that whole measure. 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 consistency 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 for 
each measure were also extracted. Characteristics included: 
(1) country of origin, (2) concept defined by authors, (3) 
number of articles contained in each measure packet, (4) 
number of scales, (5) number of items, (6) setting in which 
measure had been used, (7) level of analysis, (8) target 
problem, and (9) stage of implementation as defined by the 
Exploration, Adoption/Preparation, Implementation, 
Sustainment (EPIS) model (Aarons et al., 2011).

Phase III: data analysis

Simple statistics (i.e., frequencies) were calculated to report 
on measure characteristics and availability of psychometric-
relevant data. A total score was calculated for each measure 
by summing the scores given to each of the nine psychomet-
ric 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 
display visual comparisons across all measures within a 
given construct. Following the rolled-up approach applied 
in this study, results are presented at the full measure level. 
Where appropriate, we indicate the number of scales rele-
vant to a construct within that measure.

Results

Overview of measures

Searches of electronic databases yielded 16 measures related 
to the eight intervention characteristics constructs (interven-
tion source, evidence strength & quality, relative advantage, 
adaptability, trialability, complexity, design quality & pack-
aging, cost) that have been used in mental or behavioral 
health care research (see Figures A1–A8). No measures of 
intervention source were identified. One measure of evi-
dence strength & quality was identified. Nine measures of 
relative advantage were identified, of which eight were 
scales within a broader measure (e.g., The Perceived 
Characteristics of Intervention Scale—Relative Advantage 
Scale; Cook et al., 2015; Moore & Benbasat, 1991). Five 
measures of adaptability were identified, four of which were 
scales within broader measures (e.g., Texas Christian 
University Organizational Readiness for Change—
Adaptability Scale; Lehman et al., 2002; McLean, 2013). Six 
measures of trialability were identified, all of which were 
scales of broader measures (e.g., Pelzer SBI Implementation 
Attitude Questionnaire—Trialability Scale) (McLean, 2013; 
Peltzer et al., 2008). Nine measures of complexity were iden-
tified, all of which were scales within broader measures (e.g., 
Readiness for Integrated Care Questionnaire—Complexity 
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Table 2. Description of measures and subscales.

Intervention 
source  
(N = 0)

Evidence 
strength & 
quality (N = 1)

Relative 
advantage 
(N = 9)

Adaptability 
(N = 5)

Trialability 
(N = 6)

Complexity 
(N = 9)

Design quality 
& packaging 
(N = 2)

 N (%) N (%) N (%) N (%) N (%) N (%) N (%)

Concept defined
 Yes 0 (0) 1 (100) 4 (44) 3 (6) 3 (50) 4 (44) 1 (50)
One-Time Use Only
 Yes 0 (0) 0 (0) 2 (22) 2 (40) 4 (67) 7 (78) 2 (100)
Number of Items
 1 to 5 0 (0) 0 (0) 4 (44) 4 (80) 3 (50) 5 (56) 1 (50)
 6 to 10 0 (0) 0 (0) 1 (11) 0 (0) 0 (0) 1 (11) 1 (50)
 11 or more 0 (0) 1 (100) 1 (11) 1 (20) 1 (17) 0 (0) 0 (0)
 Not specified 0 (0) 0 (0) 3 (33) 0 (0) 1 (17) 3 (33) 0 (0)
Country
 US 0 (0) 1 (100) 8 (88) 5 (100) 4 (67) 7 (78) 1 (50)
 Other 0 (0) 0 (0) 1 (11) 0 (0) 2 (33) 2 (22) 1 (50)
Setting
 Inpatient psychiatry 0 (0) 0 (0) 0 (0) 1 (20) 0 (0) 0 (0) 0 (0)
 Outpatient community 0 (0) 0 (0) 3 (33) 2 (40) 2 (33) 3 (33) 0 (0)
 School mental health 0 (0) 0 (0) 0 (0) 1 (20) 0 (0) 0 (0) 0 (0)
 Residential care 0 (0) 0 (0) 2 (22) 3 (60) 2 (33) 2 (22) 0 (0)
 Other 0 (0) 1 (100) 4 (44) 2 (40) 2 (33) 4 (44) 0 (0)
 Not specified 0 (0) 0 (0) 0 (0) 0 (0) 0 (0) 0 (0) 1 (50)
Level
 Organization 0 (0) 0 (0) 1 (11) 0 (0) 1 (17) 1 (11) 1 (50)
 Clinic/site 0 (0) 0 (0) 0 (0) 2 (40) 1 (17) 1 (11) 0 (0)
 Provider 0 (0) 0 (0) 8 (89) 2 (40) 4 (67) 7 (78) 1 (50)
 Director 0 (0) 0 (0) 0 (0) 1 (20) 0 (0) 0 (0) 0 (0)
 Supervisor 0 (0) 0 (0) 0 (0) 1 (20) 0 (0) 0 (0) 0 (0)
 Other 0 (0) 1 (100) 0 (0) 0 (0) 0 (0) 0 (0) 0 (0)
Population
 General mental health 0 (0) 0 (0) 0 (0) 1 (20) 0 (0) 0 (0) 0 (0)
 Anxiety 0 (0) 0 (0) 1 (11) 1 (20) 1 (17) 1 (11) 0 (0)
 Depression 0 (0) 0 (0) 1 (11) 1 (20) 1 (17) 1 (11) 0 (0)
 Alcohol use disorder 0 (0) 0 (0) 0 (0) 1 (20) 1 (17) 1 (11) 0 (0)
 Substance use disorder 0 (0) 0 (0) 3 (33) 3 (60) 1 (17) 4 (44) 1 (50)
 Trauma 0 (0) 0 (0) 2 (22) 1 (20) 1 (17) 1 (11) 0 (0)
 Not specified 0 (0) 1 (100) 0 (0) 1 (20) 2 (33) 3 (33) 1 (50)
EPIS
 Implementation 0 (0) 0 (0) 0 (0) 1 (20) 0 (0) 0 (0) 0 (0)
 Sustainment 0 (0) 0 (0) 0 (0) 1 (20) 0 (0) 0 (0) 0 (0)
 Not specified 0 (0) 1 (100) 9 (11) 3 (60) 6 (100) 9 (100) 2 (100)

EPIS: Exploration, Preparation, Implementation, Sustainment.
Note: No measures were tested in state mental health; No measures were tested at the consumer, system, or team level; No measures were 
tested in populations assessing suicidal ideation, behavioral disorders, or mania; No measures were tested for the exploration, or preparation EPIS 
phases.

Scale; McLean, 2013; Scott et al., 2017). Finally, two meas-
ures of design quality & packaging were identified, both of 
which were scales within broader measures (e.g., Malte Post-
Treatment Smoking Cessation Beliefs Measure—Design 
Quality; Malte et al., 2013; McLean, 2013). Two measures of 
implementation cost were also identified; however, neither 
of them was suitable for rating and thus their psychometric 

evidence was not assessed. It is worth noting that the number 
of measures listed above for each construct does not add up 
to 16. This is because there were nine measures identified 
that had scales relevant in multiple different constructs. Of 
these nine measures, three were included in four constructs, 
three were included in three constructs, and three were 
included in two constructs.
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Characteristics of measures

Table 2 presents the descriptive characteristics of measures 
used to assess constructs of intervention characteristics. Most 
measures of intervention characteristics were created in the 
United States (n = 13, 81%). The remaining measures were 
developed in Canada and South Africa. Half of the measures 
were either used in residential care settings (n = 3, 19%) or 
outpatient care settings (n = 5, 31%) and the rest were used in 
a variety of “other” settings (e.g., primary care, military, univer-
sity; n = 7, 44%). Half of the measures were used to assess 
intervention characteristics influencing implementation in 
alcohol or substance use treatment (n = 7, 44%) and with the 
rest assessing treatment for trauma (n = 2, 13%), or a target 
problem was not specified.

Availability of psychometric evidence

Of the 16 measures and scales of implementation con-
structs, two cost formulas were categorized as unsuita-
ble for rating per our protocol. For the remaining 14 
measures, there was limited psychometric information 
available (Table 3). Seven (50%) measures had no infor-
mation for internal consistency, 13 (93%) had no infor-
mation for convergent validity, no measures (100%) had 
information for discriminant validity or for concurrent 
validity, 11 (79%) had no information for predictive 
validity, 12 (86%) had no information for known-groups 

validity, 11 (79%) had no information for structural 
validity, 13 (93%) had no information for responsive-
ness, and finally, 7 (50%) had no information on norms.

Psychometric Evidence Rating Scale results

Table 4 provides the median ratings and range of ratings 
for psychometric properties for measures deemed suitable 
for rating (n = 14) and those for which information was 
available (i.e., those with non-zero ratings on PAPERS cri-
teria). Individual ratings for all measures can be found in 
Supplemental Appendix Table A2 and head-to-head bar 
graphs can be found in Figures 1 to 6.

Evidence strength & quality. One measure of evidence 
strength & quality was identified in mental or behavioral 
health care research. Information about internal consistency 
and norms was available with no information available for 
the other psychometric properties. The rating for internal 
consistency was “3—good” and “−1—poor” for norms with 
a total combined score of “two—adequate” (maximum pos-
sible score = 36; Barriers to Treatment Integrity Implemen-
tation Survey; Perepletchikova et al., 2009).

Relative advantage. Nine measures of relative advantage 
were identified in mental or behavioral health care 
research. Information about internal consistency was 
available for four measures (45%), convergent validity for 

-1.5 -1 -0.5 0 0.5 1 1.5 2 2.5 3 3.5

Evidence Strength and Quality

Internal Consistency Convergent Validity Discriminant Validity Concurrent Validity Predictive Validity

Known Groups Validity Structural Validity Responsiveness Norms

Figure 1. Evidence strength and quality ratings.
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Figure 2. Relative advantage ratings.

Figure 3. Adaptability ratings.
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no measures, discriminant validity for no measures, con-
current validity for no measures, predictive validity for 
two measures (23%), known-groups validity for no 

measures, structural validity for one measure (12%), 
responsiveness for no measures, and norms for five meas-
ures (56%). For those measures of relative advantage with 

Figure 4. Trialability ratings.

Figure 5. Complexity ratings.
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information available (i.e., those with non-zero ratings on 
PAPERS criteria), the median rating for internal consist-
ency was “2—adequate,” “2—adequate” for predictive 
validity, “3—good” for structural validity, “1—minimal/
emerging” for norms.

The Hunter Intervention Characteristics Relative 
Advantage scale and Moore and Benbasat Adoption of 
Information Technology Innovation Relative Advantage 
scale had the highest psychometric rating scores among 
measures of relative advantage used in mental and 
behavioral health care (psychometric total maximum 
scores = [4]; maximum possible score = 36), with rat-
ings of “3—good” and “4—excellent” respectfully for 
internal consistency and “1—minimal/emerging” for 
norms in Hunter and colleagues measure (Hunter et al., 
2015; Moore & Benbasat, 1991; Yetter, 2010). There 
was no information available on any of the remaining 
psychometric criteria.

Adaptability. Five measures of adaptability were identified 
in mental or behavioral health care research. Information 
about internal consistency was available for four measures 
(80%), convergent validity for one measure (20%), discri-
minant validity for no measures, concurrent validity for no 
measures, predictive validity for two measures (40%), 
known-groups validity for two measures (40%), structural 
validity for three measures (60%), responsiveness for one 
measure (20%), and norms for two measures (40%). For 
those measures of adaptability with information available 
(i.e., those with non-zero ratings on PAPERS criteria), the 
median rating for internal consistency was “2—adequate,” 

“−1—poor” for convergent validity, “-1—poor” for pre-
dictive validity, “3—good” for known-groups validity, 
“2—adequate” for structural validity, “3—good” for 
responsiveness, and “2—adequate” for norms.

The Perceived Characteristics of Intervention Scale 
Potential for Reinvention scale had the highest psychomet-
ric rating score among measures of adaptability used in 
mental and behavioral health care (psychometric total 
maximum score = 5; maximum possible score = 36), with 
ratings of “3—good” for internal consistency and “2—
adequate for norms (Cook et al., 2015). There was no 
information available on any of the remaining psychomet-
ric criteria.

Trialability. Six measures of trialability were identified in 
mental or behavioral health care research. Information 
about internal consistency was available for three meas-
ures (50%), convergent validity for no measures, discrimi-
nant validity for no measures, concurrent validity for no 
measures, predictive validity for two measures (34%), 
known-groups validity for no measures, structural validity 
for one measure (17%), responsiveness for no measures, 
and norms for two measures (34%). For those measures of 
trialability with information available (i.e., those with 
non-zero ratings on PAPERS criteria), the median rating 
for internal consistency was “2—adequate,” “2—ade-
quate” for predictive validity, “3—good” for structural 
validity, and “-1—poor” for norms.

As with relative advantage, the Perceived Characteristics 
of Intervention Trialability scale had the highest psycho-
metric rating score among measures of trialability used in 

Figure 6. Design quality and packaging ratings.
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mental and behavioral health care (psychometric total 
maximum score =[3]; maximum possible score = 36), 
with ratings of “1—minimal/emerging” for internal con-
sistency and “2—adequate” for norms (Cook et al., 2015; 
Yetter, 2010). There was no information available on any 
of the remaining psychometric criteria.

Complexity. Nine measures of complexity were identified 
in mental or behavioral health care research. Information 
about internal consistency was available for four measures 
(45%), convergent validity for no measures, discriminant 
validity for no measures, concurrent validity for no meas-
ures, predictive validity for two measures (23%), known-
groups validity for no measures, structural validity for one 
measure (12%), responsiveness for no measures, and 
norms for four measures (45%). For those measures of 
complexity with information available (i.e., those with 
non-zero ratings on PAPERS criteria), the median rating 
for internal consistency was “2—adequate,” “3—good” 
for predictive validity, “3—good” for structural validity, 
and “−1—poor” for norms.

The Hunter Intervention Characteristics Relative 
Advantage scale and the Perceived Characteristics of 
Intervention Complexity scale had the highest psychomet-
ric rating scores among measures of complexity used in 
mental and behavioral health care (psychometric total max-
imum score = [4]; maximum possible score = 36), with 
ratings of “3—good” and “2—adequate” respectfully for 
internal consistency and “1—minimal/emerging” and “2—
adequate” respectfully for norms (Cook et al., 2015; Hunter 
et al., 2015; Yetter, 2010). There was no information avail-
able on any of the remaining psychometric criteria.

Design quality & packaging. Two measures of design qual-
ity & packaging were identified in mental or behavioral 
health care research. Information about internal consist-
ency was available for both instruments, with no informa-
tion available for the other psychometric properties. The 
rating for internal consistency was “3—good” (Adoption 
of Information Technology Innovation Result Demonstra-
bility scale; Moore & Benbasat, 1991).

Discussion

Summary of study findings

This systematic review identified 16 unique measures and/
or subscales across the eight constructs in the domain of 
intervention characteristics, several of which were assigned 
to multiple constructs: zero for intervention source, one for 
evidence strength and quality, nine for relative advantage, 
five for adaptability, six for trialability, nine for complexity, 
and two for design quality and packaging. Of the identified 
measures and scales, only about 50% defined the constructs 
they endeavored to assess, making it difficult to 

have confidence in these measures given threats to content 
validity. Nearly all measures were developed in the United 
States, with the remaining three measures coming from 
Canada and South America, suggesting a bolus of measure 
development work in this understudied domain coming 
from a single region. Half of the measures had been used in 
studies targeting substance use and nearly all targeted the 
provider, which may indicate that researchers in this area are 
particularly sensitive to how perceptions of the intervention 
influence successful implementation perhaps given that 
substance use is often a comorbid condition demanding 
more complex interventions. Finally, the majority had only 
ever been used once, which reflects the nascent state of 
exploring this “forgotten domain” of implementation 
determinants.

Consistent with findings from our team’s other systematic 
reviews across the CFIR domains (Lewis et al., 2016), the 
most common psychometric properties reported across all 
identified measures were internal consistency and norms. 
This is most likely the case because many journals have min-
imal reporting standards for measures that require statistical 
values (i.e., alpha, M, SD) for these properties be provided 
for a given sample. It is promising to see the potential impact 
of reporting standards on building the evidence base for 
implementation measures.

Unfortunately, that is where measurement reporting 
standards ends. Consequently, no measures had any data 
contributing evidence of discriminant validity or concur-
rent validity, and only one measure had any evidence of 
convergent validity. The limited number of measures and 
their associated psychometric data confirms that few 
scholars are exploring the role of intervention characteris-
tics in behavioral health implementation, particularly as 
they relate to other constructs or established measures, 
calling into question the construct validity of the identified 
measures. Moreover, only one measure had any evidence 
of responsiveness, which indicates that exploring how 
implementation strategies affect perceptions of interven-
tion characteristics is rarely conducted. Finally, when 
available, psychometric evidence across criteria ranged 
from poor to good, with only three instances across the 
numerous applications listed in Table 4 reflective of 
“excellent” evidence. These results suggest a significant 
amount of work is needed to build the quality of measures 
of intervention characteristics.

Across the constructs, measures of adaptability had 
been subjected to the most testing yielding promising psy-
chometric evidence across the following properties among 
the identified measures: internal consistency, convergent 
validity, predictive validity, known-groups validity, struc-
tural validity, responsiveness, and norms. This may be 
because some tout that there is “no implementation with-
out adaptation” (Lyon & Bruns, 2019, p. 3) thus placing 
demands on interventions to be adaptable as they enter 
new service delivery settings. Beyond instruments that 
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measure adaptability, the growing focus on intervention 
adaptation in implementation more generally (e.g., 
Chambers & Norton, 2016; Stirman et al., 2019) indicates 
that instruments assessing all manner of intervention char-
acteristics may be useful to evaluate the outcomes of adap-
tation efforts. For instance, intervention adaptation may be 
undertaken with the explicit objective of improving design 
quality (Lyon et al., 2019).

We identified zero measures of intervention source sug-
gesting few researchers perceive this construct to be of sig-
nificance compared to others in this domain. Although we 
identified two measures of design quality and packaging, no 
properties, other than internal consistency, offered evidence 
of psychometric quality. To answer the questions laid out in 
the introduction about the differential influence of interven-
tion characteristics over the course of implementation, more 
research is needed across all constructs in this domain. 
Concentrated work on this domain is warranted, particularly 
when compared with the sheer number of measures identi-
fied for single constructs at other system levels like “leader-
ship engagement” (inner setting level) for which 24 unique 
measures emerged (Weiner et al., 2020).

Comparison with previous systematic reviews

The results of our systematic review align with findings of 
two previous reviews stating that information of measures’ 
psychometric properties is often scarce or underreported. 
Previous reviews found that only 38% of identified meas-
ures demonstrated any evidence of reliability and validity. 
In our review, 64% of measures identified showed evi-
dence for at least one of the nine psychometric properties 
assessed. However, most evidence reported was only mini-
mal or emerging with none scoring above a 10 on our 
PAPER scale (total possible score of 36; Stanick et al., 
2021). It is also worth noting the discrepancy in the num-
ber of measures. Across the two previous reviews, they 
identified 43 unique measures (27 in Chor et al., 2015; 16 
in Chaudoir et al., 2013), whereas our review only identi-
fied 16 measures of intervention characteristics. After 
careful examination by our authorship team of differences 
between our study protocols, it is the case that the limited 
number of measures we identified is due to our focus on 
those used in behavioral health settings.

Limitations

There are several noteworthy limitations of this systematic 
review. First, our focus on behavioral health means that we 
overlooked several measures of these constructs that have 
yet to be used in these settings. Another consequence of our 
focus is that identified measures with uses in other settings 
did not contribute to the evidence synthesis reported here. 
In comparing our findings with those of the two previously 
published systematic reviews, it seems the intervention 
characteristics domain may be most vulnerable to single 

use measures given that scholars tend to develop them with 
such specificity to the intervention that limits their applica-
bility for broad use. This may especially be the case for 
measures of intervention characteristics developed for 
complex psychosocial interventions used in behavioral 
health. Second, our systematic search was completed in 
2017, but the citation searches were completed in 2019. 
Because of this, we may have missed new measures devel-
oped in the past 3 years, but we are confident that we have 
captured the most recent uses of identified measures in this 
report. Third, poor reporting practices limit the extent to 
which evidence was available for the identified measures. 
It is possible that more testing was conducted but simply 
not reported, or was reported in a way that did not allow for 
our nuanced rating system to detect variations in quality 
(e.g., α > .70, rather than stating the exact values). Fourth, 
some of the identified measures are likely specific to a 
given intervention (e.g., digital technology) that may limit 
the generalizable use of the measure. Fifth, our rolled up 
median approach for summarizing psychometric evidence 
across studies does not precisely reflect measures’ best or 
worst performance and so results should be interpreted with 
this in mind. Sixth, it is possible that, despite our team’s 
rigorous approach to construct assignment, that some 
measures were misaligned and so we encourage users and 
measure developers to carefully review item level content 
for themselves. Finally, we were unable to apply the prag-
matic measures rating criteria in this systematic review as it 
was developed contemporaneously and not available to our 
study team; this may limit the utility of the results.

Implications and future directions

Given the extensiveness of the information presented, the 
utility of different aspects of this paper may vary by pro-
fessional role. Implementation practitioners interested in 
systematically exploring intervention characteristics are 
encouraged to consume the figures included in this manu-
script. Overall bar length may be primary in deciding 
which measure to select within a given construct. Or, if the 
intended purpose of the measure data is clear, then certain 
colors/segments of each bar may be more discerning. 
Measure developers may find the data availability (Table 
3) most useful if they are trying to fill a gap, or the psycho-
metrics summaries (Table 4) if they are trying to build on 
a promising measure. Implementation practitioners need 
pragmatic measures that are reliable and valid, but they 
also need more evidence from researchers about which 
intervention characteristics matter when and why in imple-
mentation. Until the empirical gaps raised in the introduc-
tion are filled, it is likely that intervention developers will 
continue to develop complex, costly interventions that do 
not offer relative advantage over existing interventions, 
are difficult to try, and are packaged in ways that do not 
promote adoption or adaptation. These empirical gaps are 
the foundation of observed implementation gaps, and ulti-
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mately addressing these empirical gaps require psycho-
metrically strong measures.

Finally, from a measurement perspective, it is critical to 
bring clarity to study participants on the referent, which in 
this case is the intervention itself. In the context of behav-
ioral health, the intervention is often a complex psychoso-
cial intervention that may include multiple components 
over time delivered by one or more individuals. Exposing 
participants (patients/clients, providers, leaders, etc.) to 
the full scope of the intervention so that they can respond 
accurately about its relative advantage, complexity, and 
trialability, for instance, remains a challenge. Accordingly, 
reliable and valid measurement of intervention character-
istics may require creative ways to articulate the interven-
tion itself in the instructions of a measure.

Conclusion

High-quality assessment instruments provide a critical foun-
dation for conducting implementation research. The current 
study confirms that intervention characteristics are under-
studied in behavioral health implementation research, at least 
with regard to the development and testing of measures 
intended to assess “the thing” being implemented (Curran, 
2020). As the emphasis on intervention characteristics (e.g., 
adaptability, design quality) continues to grow, measure-
ment approaches that keep pace with and supply the research 
and practice community with rigorous tools to understand 
aspects of innovations that influence—and are influenced 
by—implementation efforts will be sorely needed.
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