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Abstract

Background: Public policy has tremendous impacts on population health. While policy development has been
extensively studied, policy implementation research is newer and relies largely on qualitative methods. Quantitative
measures are needed to disentangle differential impacts of policy implementation determinants (i.e., barriers and
facilitators) and outcomes to ensure intended benefits are realized. Implementation outcomes include acceptability,
adoption, appropriateness, compliance/fidelity, feasibility, penetration, sustainability, and costs. This systematic
review identified quantitative measures that are used to assess health policy implementation determinants and
outcomes and evaluated the quality of these measures.

Methods: Three frameworks guided the review: Implementation Outcomes Framework (Proctor et al.),
Consolidated Framework for Implementation Research (Damschroder et al.), and Policy Implementation
Determinants Framework (Bullock et al.). Six databases were searched: Medline, CINAHL Plus, PsycInfo, PAIS,
ERIC, and Worldwide Political. Searches were limited to English language, peer-reviewed journal articles
published January 1995 to April 2019. Search terms addressed four levels: health, public policy,
implementation, and measurement. Empirical studies of public policies addressing physical or behavioral
health with quantitative self-report or archival measures of policy implementation with at least two items
assessing implementation outcomes or determinants were included. Consensus scoring of the Psychometric
and Pragmatic Evidence Rating Scale assessed the quality of measures.

Results: Database searches yielded 8417 non-duplicate studies, with 870 (10.3%) undergoing full-text
screening, yielding 66 studies. From the included studies, 70 unique measures were identified to quantitatively
assess implementation outcomes and/or determinants. Acceptability, feasibility, appropriateness, and
compliance were the most commonly measured implementation outcomes. Common determinants in the
identified measures were organizational culture, implementation climate, and readiness for implementation,
each aspects of the internal setting. Pragmatic quality ranged from adequate to good, with most measures
freely available, brief, and at high school reading level. Few psychometric properties were reported.
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Conclusions: Well-tested quantitative measures of implementation internal settings were under-utilized in
policy studies. Further development and testing of external context measures are warranted. This review is
intended to stimulate measure development and high-quality assessment of health policy implementation
outcomes and determinants to help practitioners and researchers spread evidence-informed policies to
improve population health.

Registration: Not registered

Keywords: Systematic review, Implementation science, Health policy, Policy implementation, Implementation,
Public policy, Measures, Psychometric, Pragmatic

Background
Despite major impacts of policy on population health
[1–7], there have been relatively few policy studies in
dissemination and implementation (D&I) science to in-
form implementation strategies and evaluate implemen-
tation efforts [8]. While health outcomes of policies are
commonly studied, fewer policy studies assess imple-
mentation processes and outcomes. Of 146 D&I studies
funded by the National Institutes of Health (NIH)
through D&I funding announcements from 2007 to
2014, 12 (8.2%) were policy studies that assessed policy
content, policy development processes, or health out-
comes of policies, representing 10.5% of NIH D&I fund-
ing [8]. Eight of the 12 studies (66.7%) assessed health
outcomes, while only five (41.6%) assessed implementa-
tion [8].
Our ability to explore the differential impact of pol-

icy implementation determinants and outcomes and

disentangle these from health benefits and other soci-
etal outcomes requires high quality quantitative mea-
sures [9]. While systematic reviews of measures of
implementation of evidence-based interventions (in
clinical and community settings) have been conducted
in recent years [10–13], to our knowledge, no reviews
have explored the quality of quantitative measures of
determinants and outcomes of policy implementation.
Policy implementation research in political science and

the social sciences has been active since at least the
1970s and has much to contribute to the newer field of
D&I research [1, 14]. Historically, theoretical frame-
works and policy research largely emphasized policy
development or analysis of the content of policy docu-
ments themselves [15]. For example, Kingdon’s Multiple
Streams Framework and its expansions have been widely
used in political science and the social sciences more
broadly to describe how factors related to sociopolitical
climate, attributes of a proposed policy, and policy actors
(e.g., organizations, sectors, individuals) contribute to
policy change [16–18]. Policy frameworks can also in-
form implementation planning and evaluation in D&I
research. Although authors have named policy stages
since the 1950s [19, 20], Sabatier and Mazmanian’s
Policy Implementation Process Framework was one of
the first such frameworks that gained widespread use in
policy implementation research [21] and later in health
promotion [22]. Yet, available implementation frame-
works are not often used to guide implementation strat-
egies or inform why a policy worked in one setting but
not another [23]. Without explicit focus on implementa-
tion, the intended benefits of health policies may go
unrealized, and the ability may be lost to move the field
forward to understand policy implementation (i.e., our
collective knowledge building is dampened) [24].
Differences in perspectives and terminology between

D&I and policy research in political science are note-
worthy to interpret the present review. For example,
Proctor et al. use the term implementation outcomes for
what policy researchers call policy outputs [14, 20, 25].

Contributions to the literature

� This systematic review identified 70 quantitative measures of

implementation outcomes or determinants in health policy

studies.

� Readiness to implement and organizational climate and

culture were commonly assessed determinants, but fewer

studies assessed policy actor relationships or implementation

outcomes of acceptability, fidelity/compliance,

appropriateness, feasibility, or implementation costs.

� Study team members rated most identified measures’

pragmatic properties as good, meaning they are

straightforward to use, but few studies documented pilot or

psychometric testing of measures.

� Further development and dissemination of valid and reliable

measures of policy implementation outcomes and

determinants can facilitate identification, use, and spread of

effective policy implementation strategies.
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To non-D&I policy researchers, policy implementation
outcomes refer to the health outcomes in the target
population [20]. D&I science uses the term fidelity [26];
policy researchers write about compliance [20]. While
D&I science uses the terms outer setting, outer context,
or external context to point to influences outside the
implementing organization [26–28], non-D&I policy re-
search refers to policy fields [24] which are networks of
agencies that carry out policies and programs.
Identification of valid and reliable quantitative measures

of health policy implementation processes is needed. These
measures are needed to advance from classifying constructs
to understanding causality in policy implementation re-
search [29]. Given limited resources, policy implementers
also need to know which aspects of implementation are key
to improve policy acceptance, compliance, and sustainabil-
ity to reap the intended health benefits [30]. Both pragmatic
and psychometrically sound measures are needed to ac-
complish these objectives [10, 11, 31, 32], so the field can
explore the influence of nuanced determinants and gener-
ate reliable and valid findings.
To fill this void in the literature, this systematic review

of health policy implementation measures aimed to (1)
identify quantitative measures used to assess health pol-
icy implementation outcomes (IOF outcomes commonly
called policy outputs in policy research) and inner and
outer setting determinants, (2) describe and assess prag-
matic quality of policy implementation measures, (3) de-
scribe and assess the quality of psychometric properties
of identified instruments, and (4) elucidate health policy
implementation measurement gaps.

Methods
The study team used systematic review procedures de-
veloped by Lewis and colleagues for reviews of D&I re-
search measures and received detailed guidance from
the Lewis team coauthors for each step [10, 11]. We
followed the PRISMA reporting guidelines as shown in
the checklist (Supplemental Table 1). We have also pro-
vided a publicly available website of measures identified
in this review (https://www.health-policy-measures.org/).
For the purposes of this review, policy and policy im-

plementation are defined as follows. We deemed public
policy to include legislation at the federal, state/prov-
ince/regional unit, or local levels; and governmental reg-
ulations, whether mandated by national, state/province,
or local level governmental agencies or boards of elected
officials (e.g., state boards of education in the USA) [4, 20].
Here, public policy implementation is defined as the carry-
ing out of a governmental mandate by public or private
organizations and groups of organizations [20].
Two widely used frameworks from the D&I field guide

the present review, and a third recently developed
framework that bridges policy and D&I research. In the

Implementation Outcomes Framework (IOF), Proctor
and colleagues identify and define eight implementation
outcomes that are differentiated from health outcomes:
acceptability, adoption, appropriateness, cost, feasibility,
fidelity, penetration, and sustainability [25]. In the
Consolidated Framework for Implementation Research
(CFIR), Damschroder and colleagues articulate determi-
nants of implementation including the domains of inter-
vention characteristics, outer setting, inner setting of an
organization, characteristics of individuals within organi-
zations, and process [33]. Finally, Bullock developed the
Policy Implementation Determinants Framework to
present a balanced framework that emphasizes both in-
ternal setting constructs and external setting constructs
including policy actor relationships and networks, polit-
ical will for implementation, and visibility of policy ac-
tors [34]. The constructs identified in these frameworks
were used to guide our list of implementation determi-
nants and outcomes.

Searches
Through EBSCO, we searched MEDLINE, PsycInfo, and
CINAHL Plus. Through ProQuest, we searched PAIS,
Worldwide Political, and ERIC. Due to limited time and
staff in the 12-month study, we did not search the grey
literature. We used multiple search terms in each of four
required levels: health, public policy, implementation,
and measurement (Table 1). Table 1 shows search terms
for each string. Supplemental Tables 2 and 3 show the
final search syntax applied in EBSCO and ProQuest.
The authors developed the search strings and terms

based on policy implementation framework reviews
[34, 35], additional policy implementation frameworks
[21, 22], labels and definitions of the eight implemen-
tation outcomes identified by Proctor et al. [25], CFIR
construct labels and definitions [9, 33], and additional
D&I research and search term sources [28, 36–38]
(Table 1). The full study team provided three rounds
of feedback on draft terms, and a library scientist pro-
vided additional synonyms and search terms. For each
test search, we calculated the percentage of 18 bench-
mark articles the search captured. We determined a
priori 80% as an acceptable level of precision.

Inclusion and exclusion criteria
This review addressed only measures of implementation
by organizations mandated to act by governmental units
or legislation. Measures of behavior changes by individ-
uals in target populations as a result of legislation or
governmental regulations and health status changes were
outside the realm of this review.
There were several inclusion criteria: (1) empirical

studies of the implementation of public policies already
passed or approved that addressed physical or behavioral
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health, (2) quantitative self-report or archival measure-
ment methods utilized, (3) published in peer-reviewed
journals from January 1995 through April 2019, (4)
published in the English language, (5) public policy
implementation studies from any continent or inter-
national governing body, and (6) at least two transferable
quantitative self-report or archival items that assessed
implementation determinants [33, 34] and/or IOF imple-
mentation outcomes [25]. This study sought to identify
transferable measures that could be used to assess mul-
tiple policies and contexts. Here, a transferable item is
defined as one that needed no wording changes or only
a change in the referent (e.g., policy title or topic such as
tobacco or malaria) to make the item applicable to other
policies or settings [11]. The year 1995 was chosen as a
starting year because that is about when web-based
quantitative surveying began [39]. Table 2 provides defi-
nitions of the IOF implementation outcomes and the
selected determinants of implementation. Broader con-
structs, such as readiness for implementation, contained
multiple categories.
Exclusion criteria in the searches included (1) non-

empiric health policy journal articles (e.g., conceptual arti-
cles, editorials); (2) narrative and systematic reviews; (3)
studies with only qualitative assessment of health policy
implementation; (4) empiric studies reported in theses
and books; (5) health policy studies that only assessed
health outcomes (i.e., target population changes in health
behavior or status); (6) bill analyses, stakeholder percep-
tions assessed to inform policy development, and policy
content analyses without implementation assessment; (7)
studies of changes made in a private business not encour-
aged by public policy; and (8) countries with authoritarian
regimes. We electronically programmed the searches to
exclude policy implementation studies from countries that
are not democratically governed due to vast differences in
policy environments and implementation factors.

Screening procedures
Citations were downloaded into EndNote version 7.8
and de-duplicated electronically. We conducted dual

independent screening of titles and abstracts after two
group pilot screening sessions in which we clarified in-
clusion and exclusion criteria and screening procedures.
Abstract screeners used Covidence systematic review
software [40] to code inclusion as yes or no. Articles
were included in full-text review if one screener coded it
as meeting the inclusion criteria. Full-text screening via
dual independent screening was coded in Covidence
[40], with weekly meetings to reach consensus on inclu-
sion/exclusion discrepancies. Screeners also coded one
of the pre-identified reasons for exclusion.

Data extraction strategy
Extraction elements included information about (1)
measure meta-data (e.g., measure name, total number of
items, number of transferable items) and studies (e.g.,
policy topic, country, setting), (2) development and test-
ing of the measure, (3) implementation outcomes and
determinants assessed (Table 2), (4) pragmatic charac-
teristics, and (5) psychometric properties. Where needed,
authors were emailed to obtain the full measure and
measure development information. Two coauthors (MP,
CWB) reached consensus on extraction elements. For
each included measure, a primary extractor conducted
initial entries and coding. Due to time and staff limita-
tions in the 12-month study, we did not search for each
empirical use of the measure. A secondary extractor
checked the entries, noting any discrepancies for discus-
sion in consensus meetings. Multiple measures in a
study were extracted separately.

Quality assessment of measures
To assess the quality of measures, we applied the Psy-
chometric and Pragmatic Evidence Rating Scales (PA-
PERS) developed by Lewis et al. [10, 11, 41, 42]. PAPERS
includes assessment of five pragmatic instrument char-
acteristics that affect the level of ease or difficulty to use
the instrument: brevity (number of items), simplicity of
language (readability level), cost (whether it is freely
available), training burden (extent of data collection
training needed), and analysis burden (ease or difficulty

Table 1 Search terms and strings

String Search terms

Health “health” OR “healthcare” OR “healthy” OR “healthier” OR “wellness”

Public policy “policy” OR “policies” OR “law” OR “laws” OR “legislation” OR “legislative” OR “statute” OR “statutes” OR “regulation” OR “regulations”
OR “regulatory” OR “executive order” OR “executive orders” OR “congress” OR “congresses” OR “congressional” OR “city council” OR
“city councils” OR “county council” OR “county councils” OR mandat* OR “ordinance” OR “ordinances” OR “rule” OR “rules”

Implementation “implement*” OR disseminat* OR “institutionalization” OR “institutionalisation” OR “integrate” OR “integrates” OR “integrated” OR
“integrating” OR “integration” OR “integrations” OR “knowledge transfer” OR “knowledge exchange” OR “knowledge translation”
OR “knowledge diffusion” OR “knowledge utilization” OR “research utilization” OR “innovation”

Measurement “measure” OR “measures” OR “measurement” OR “measurements” OR “instrument” OR “instruments” OR “survey” OR “surveys” OR
“questionnaire” OR “questionnaires” OR “scale” OR “scales” OR “self-report” OR “self-reports” OR “self-reported” OR “archived data”
OR “archival data” OR “quantitative” OR “quantitatively” OR “inventory” OR “inventories” OR “rating” OR “ratings” OR “assessment
form” OR “assessment forms” OR “evaluation form” OR “evaluation forms” OR “tool” OR “tools” OR “index” OR “indexes” OR “indices”
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of interpretation of scoring and results). Lewis and col-
leagues developed the pragmatic domains and rating
scales with stakeholder and D&I researchers input [11,
41, 42] and developed the psychometric rating scales in
collaboration with D&I researchers [10, 11, 43]. The psy-
chometric rating scale has nine properties (Table 3): in-
ternal consistency; norms; responsiveness; convergent,
discriminant, and known-groups construct validity; pre-
dictive and concurrent criterion validity; and structural
validity. In both the pragmatic and psychometric scales,
reported evidence for each domain is scored from poor
(− 1), none/not reported (0), minimal/emerging (1), ad-
equate (2), good (3), or excellent (4). Higher values are
indicative of more desirable pragmatic characteristics
(e.g., fewer items, freely available, scoring instructions,
and interpretations provided) and stronger evidence of
psychometric properties (e.g., adequate to excellent reli-
ability and validity) (Supplemental Tables 4 and 5).

Data synthesis and presentation
This section describes the synthesis of measure transfer-
ability, empiric use study settings and policy topics, and

PAPERS scoring. Two coauthors (MP, CWB) consensus
coded measures into three categories of item transferabil-
ity based on quartile item transferability percentages:
mostly transferable (≥ 75% of items deemed transferable),
partially transferable (25–74% of items deemed transfer-
able), and setting-specific (< 25% of items deemed trans-
ferable). Items were deemed transferable if no wording
changes or only a change in the referent (e.g., policy title
or topic) was needed to make the item applicable to the
implementation of other policies or in other settings. Ab-
stractors coded study settings into one of five categories:
hospital or outpatient clinics; mental or behavioral health
facilities; healthcare cost, access, or quality; schools; com-
munity; and multiple. Abstractors also coded policy topics
to healthcare cost, access, or quality; mental or behavioral
health; infectious or chronic diseases; and other, while
retaining documentation of subtopics such as tobacco,
physical activity, and nutrition. Pragmatic scores were to-
taled for the five properties, with possible total scores of −
5 to 20, with higher values indicating greater ease to use
the instrument. Psychometric property total scores for the
nine properties were also calculated, with possible scores

Table 3 Psychometric and Pragmatic Evidence Rating Scale (PAPERS) domains and definitions

Scale Domain Definition

Pragmatic criteria Brevity Number of items; excellent < 10 items

Language simplicity Readability of items, ranging from accessible only to experts (poor) to readable
at or below an 8th grade level (excellent)

Cost to use instrument Monetary amount researchers pay to use the instrument; excellent = freely
available in the public domain

Training ease Extent of assessor burden due to required trainings versus manualized self-training;
excellent = no training required by instrument developer

Analysis ease Extent of assessor burden due to complexity of scoring interpretation;
excellent = cutoff scores with value labels and automated calculations

Psychometric properties Norms A measure of generalizability based on sample size and means and standard
deviations of item values

Internal consistency Reliability

Convergent construct validity Observed association in data of two theoretically related constructs, assessed through
effect sizes and correlations

Discriminant construct validity Observed differentiation (lack of association) of two theoretically distinct constructs,
assessed through effect sizes and correlations

Known-groups validity Extent to which groups known to have different characteristics can be differentiated
by the measure

Predictive criterion validity Extent to which a measure can predict or be associated with an outcome measured
at a future time

Concurrent criterion validity Correlation of a measure’s observed scores with scores from a previously established
measure of the construct

Responsiveness Extent to which a measure can detect changes over time, i.e., clinically important not
just statistically significant changes over time

Structural validity Structure of test covariance, i.e., extent to which groups of items increase or decrease
together versus a different pattern, assessed by goodness of fit of factor analyses or
principal component analyses

Lewis et al. [11], Stanick et al. [42]
Each domain is scored from poor (− 1), none/not reported (0), minimal/emerging (1), adequate (2), good (3), or excellent (4). Specific rating scales for each domain
are provided in Supplemental Tables 4 and 5
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of − 9 to 36, with higher values indicating evidence of
multiple types of validity.

Results
Yields
The database searches yielded 11,684 articles, of which
3267 were duplicates (Fig. 1). Titles and abstracts of the
8417 articles were independently screened by two team
members; 870 (10.3%) were selected for full-text screen-
ing by at least one screener. Of the 870 studies, 804 were
excluded at full-text screening or during extraction
attempts with the consensus of two coauthors; 66 stud-
ies were included. Two coauthors (MP, CWB) reached
consensus on extraction and coding of information on
70 unique quantitative eligible measures identified in the
66 included studies plus measure development articles
where obtained. Nine measures were used in more than
one included study. Detailed information on identified
measures is publicly available at https://www.health-policy-
measures.org/.
The most common exclusion reason was lack of trans-

ferable items in quantitative measures of policy implemen-
tation (n = 597) (Fig. 1). While this review focused on
transferable measures across any health issue or setting,

researchers addressing specific health policies or settings
may find the excluded studies of interest. The frequencies
of the remaining exclusion reasons are listed in Fig. 1.
A variety of health policy topics and settings from over

two dozen countries were found in the database searches.
For example, the searches identified quantitative and mixed
methods implementation studies of legislation (such as to-
bacco smoking bans), regulations (such as food/menu label-
ing requirements), governmental policies that mandated
specific clinical practices (such as vaccination or access to
HIV antiretroviral treatment), school-based interventions
(such as government-mandated nutritional content and
physical activity), and other public policies.
Among the 70 unique quantitative implementation

measures, 15 measures were deemed mostly transferable
(at least 75% transferable, Table 4). Twenty-three mea-
sures were categorized as partially transferable (25 to 74%
of items deemed transferable, Table 5); 32 measures were
setting-specific (< 25% of items deemed transferable, data
not shown).

Implementation outcomes
Among the 70 measures, the most commonly assessed
implementation outcomes were fidelity/compliance of

Fig. 1 PRISMA flow diagram
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the policy implementation to the government mandate
(26%), acceptability of the policy to implementers (24%),
perceived appropriateness of the policy (17%), and feasibil-
ity of implementation (17%) (Table 2). Fidelity/compliance
was sometimes assessed by asking implementers the ex-
tent to which they had modified a mandated practice [45].
Sometimes, detailed checklists were used to assess the
extent of compliance with the many mandated policy
components, such as school nutrition policies [83]. Ac-
ceptability was assessed by asking staff or healthcare pro-
viders in implementing agencies their level of agreement
with the provided statements about the policy mandate,
scored in Likert scales. Only eight (11%) of the included
measures used multiple transferable items to assess adop-
tion, and only eight (11%) assessed penetration.
Twenty-six measures of implementation costs were

found during full-text screening (10 in included studies
and 14 in excluded studies, data not shown). The cost
time horizon varied from 12months to 21 years, with
most cost measures assessed at multiple time points.
Ten of the 26 measures addressed direct implementation
costs. Nine studies reported cost modeling findings. The
implementation cost survey developed by Vogler et al.
was extensive [53]. It asked implementing organizations
to note policy impacts in medication pricing, margins,
reimbursement rates, and insurance co-pays.

Determinants of implementation
Within the 70 included measures, the most commonly
assessed implementation determinants were readiness
for implementation (61% assessed any readiness compo-
nent) and the general organizational culture and climate
(39%), followed by the specific policy implementation
climate within the implementation organization/s (23%),
actor relationships and networks (17%), political will for
policy implementation (11%), and visibility of the policy
role and policy actors (10%) (Table 2). Each component
of readiness for implementation was commonly assessed:
communication of the policy (31%, 22 of 70 measures),
policy awareness and knowledge (26%), resources for
policy implementation (non-training resources 27%,
training 20%), and leadership commitment to implement
the policy (19%).
Only two studies assessed organizational structure as a

determinant of health policy implementation. Lavinghouze
and colleagues assessed the stability of the organization, de-
fined as whether re-organization happens often or not,
within a set of 9-point Likert items on multiple implemen-
tation determinants designed for use with state-level public
health practitioners, and assessed whether public health de-
partments were stand-alone agencies or embedded within
agencies addressing additional services, such as social
services [69]. Schneider and colleagues assessed coalition
structure as an implementation determinant, including

items on the number of organizations and individuals on
the coalition roster, number that regularly attend coalition
meetings, and so forth [72].

Tables of measures
Tables 4 and 5 present the 38 measures of implementation
outcomes and/or determinants identified out of the 70 in-
cluded measures with at least 25% of items transferable
(useable in other studies without wording changes or by
changing only the policy name or other referent). Table 4
shows 15 mostly transferable measures (at least 75% trans-
ferable). Table 5 shows 23 partially transferable measures
(25–74% of items deemed transferable). Separate measure
development articles were found for 20 of the 38 mea-
sures; the remaining measures seemed to be developed for
one-time, study-specific use by the empirical study au-
thors cited in the tables. Studies listed in Tables 4 and 5
were conducted most commonly in the USA (n = 19) or
Europe (n = 11). A few measures were used elsewhere:
Africa (n = 3), Australia (n = 1), Canada (n = 1), Middle
East (n = 1), Southeast Asia (n = 1), or across multiple
continents (n = 1).

Quality of identified measures
Figure 2 shows the median pragmatic quality ratings
across the 38 measures with at least 25% transferable
items shown in Tables 4 and 5. Higher scores are desirable
and indicate the measures are easier to use (Table 3).
Overall, the measures were freely available in the public
domain (median score = 4), brief with a median of 11–50
items (median score = 3), and had good readability, with a
median reading level between 8th and 12th grade (median
score = 3). However, instructions on how to score and in-
terpret item scores were lacking, with a median score of 1,
indicating the measures did not include suggestions for
interpreting score ranges, clear cutoff scores, and instruc-
tions for handling missing data. In general, information on
training requirements or availability of self-training man-
uals on how to use the measures was not reported in the
included study or measure development article/s (median
score = 0, not reported). Total pragmatic rating scores
among the 38 measures with at least 25% of items trans-
ferable ranged from 7 to 17 (Tables 4 and 5), with a me-
dian total score of 12 out of a possible total score of 20.
Median scores for each pragmatic characteristic were the
same across all measures as for the 38 mostly or partially
transferable measures, with a median total score of 11
across all measures.
Few psychometric properties were reported. The study

team found few reports of pilot testing and measure re-
finement as well. Among the 38 measures with at least
25% transferable items, the psychometric properties
from the PAPERS rating scale total scores ranged from
− 1 to 17 (Tables 4 and 5), with a median total score of
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5 out of a possible total score of 36. Higher scores indi-
cate more types of validity and reliability were reported
with high quality. The 32 measures with calculable
norms had a median norms PAPERS score of 3 (good),
indicating appropriate sample size and distribution. The
nine measures with reported internal consistency mostly
showed Cronbach’s alphas in the adequate (0.70 to 0.79)
to excellent (≥ 90) range, with a median of 0.78 (PA-
PERS score of 2, adequate) indicating adequate internal
consistency. The five measures with reported structural
validity had a median PAPERS score of 2, adequate
(range 1 to 3, poor to good), indicating the sample size
was sufficient and the factor analysis goodness of fit was
reasonable. Among the 38 measures, no reports were
found for responsiveness, convergent validity, discrimin-
ant validity, known-groups construct validity, or predict-
ive or concurrent criterion validity.

Discussion
In this systematic review, we sought to identify quantita-
tive measures used to assess health policy implementation
outcomes and determinants, rate the pragmatic and psy-
chometric quality of identified measures, and point to fu-
ture directions to address measurement gaps. In general,
the identified measures are easy to use and freely available,
but we found little data on validity and reliability. We
found more quantitative measures of intra-organizational
determinants of policy implementation than measures of

the relationships and interactions between organizations
that influence policy implementation. We found a limited
number of measures that had been developed for or used
to assess one of the eight IOF policy implementation out-
comes that can be applied to other policies or settings,
which may speak more to differences in terms used by
policy researchers and D&I researchers than to differences
in conceptualizations of policy implementation. Authors
used a variety of terms and rarely provided definitions of
the constructs the items assessed. Input from experts in
policy implementation is needed to better understand and
define policy implementation constructs for use across
multiple fields involved in policy-related research.
We found several researchers had used well-tested

measures of implementation determinants from D&I re-
search or from organizational behavior and management
literature (Tables 4 and 5). For internal setting of imple-
menting organizations, whether mandated through pub-
lic policy or not, well-developed and tested measures are
available. However, a number of authors crafted their
own items, with or without pilot testing, and used a var-
iety of terms to describe what the items assessed. Fur-
ther dissemination of the availability of well-tested
measures to policy researchers is warranted [9, 13].
What appears to be a larger gap involves the availabil-

ity of well-developed and tested quantitative measures of
the external context affecting policy implementation that
can be used across multiple policy settings and topics

Fig. 2 Pragmatic rating scale results across identified measures. Footnote: pragmatic criteria scores from Psychometric and Pragmatic Evidence
Rating Scale (PAPERS) (Lewis et al. [11], Stanick et al. [42]). Total possible score = 20, total median score across 38 measures = 11. Scores ranged
from 0 to 18. Rating scales for each domain are provided in Supplemental Table 4
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[9]. Lack of attention to how a policy initiative fits with
the external implementation context during policy-
making and lack of policymaker commitment of ad-
equate resources for implementation contribute to this
gap [23, 93]. Recent calls and initiatives to integrate
health policies during policymaking and implementation
planning will bring more attention to external contexts
affecting not only policy development but implementa-
tion as well [93–99]. At the present time, it is not well-
known which internal and external determinants are
most essential to guide and achieve sustainable policy
implementation [100]. Identification and dissemination
of measures that assess factors that facilitate the spread
of evidence-informed policy implementation (e.g., rela-
tive advantage, flexibility) will also help move policy im-
plementation research forward [1, 9].
Given the high potential population health impact of

evidence-informed policies, much more attention to policy
implementation is needed in D&I research. Few studies
from non-D&I researchers reported policy implementa-
tion measure development procedures, pilot testing, scor-
ing procedures and interpretation, training of data
collectors, or data analysis procedures. Policy implementa-
tion research could benefit from the rigor of D&I quanti-
tative research methods. And D&I researchers have much
to learn about the contexts and practical aspects of policy
implementation and can look to the rich depth of infor-
mation in qualitative and mixed methods studies from
other fields to inform quantitative measure development
and testing [101–103].

Limitations
This systematic review has several limitations. First, the
four levels of the search string and multiple search terms
in each level were applied only to the title, abstract, and
subject headings, due to limitations of the search en-
gines, so we likely missed pertinent studies. Second, a
systematic approach with stakeholder input is needed to
expand the definitions of IOF implementation outcomes
for policy implementation. Third, although the authors
value intra-organizational policymaking and implemen-
tation, the study team restricted the search to govern-
mental policies due to limited time and staffing in the
12-month study. Fourth, by excluding tools with only
policy-specific implementation measures, we excluded
some well-developed and tested instruments in abstract
and full-text screening. Since only 12 measures had
100% transferable items, researchers may need to pilot
test wording modifications of other items. And finally,
due to limited time and staffing, we only searched online
for measures and measures development articles and
may have missed separately developed pragmatic infor-
mation, such as training and scoring materials not re-
ported in a manuscript.

Despite the limitations, several recommendations for
measure development follow from the findings and re-
lated literature [1, 11, 20, 35, 41, 104], including the
need to (1) conduct systematic, mixed-methods proce-
dures (concept mapping, expert panels) to refine policy
implementation outcomes, (2) expand and more fully
specify external context domains for policy implementa-
tion research and evaluation, (3) identify and dissemin-
ate well-developed measures for specific policy topics
and settings, (4) ensure that policy implementation im-
proves equity rather than exacerbating disparities [105],
and (5) develop evidence-informed policy implementa-
tion guidelines.

Conclusions
Easy-to-use, reliable, and valid quantitative measures of
policy implementation can further our understanding of
policy implementation processes, determinants, and out-
comes. Due to the wide array of health policy topics and
implementation settings, sound quantitative measures
that can be applied across topics and settings will help
speed learnings from individual studies and aid in the
transfer from research to practice. Quantitative measures
can inform the implementation of evidence-informed
policies to further the spread and effective implementa-
tion of policies to ultimately reap greater population
health benefit. This systematic review of measures is
intended to stimulate measure development and high-
quality assessment of health policy implementation out-
comes and predictors to help practitioners and re-
searchers spread evidence-informed policies to improve
population health and reduce inequities.
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