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Abstract 

Background  The National Diabetes Prevention Program (DPP) has made great strides in increasing accessibility to its 
year-long, evidence-based lifestyle change program, with around 3000 organizations having delivered the program. 
This large dissemination effort offers a unique opportunity to identify organization-level factors associated with pro-
gram implementation and reach (enrollment) across diverse settings. The purpose of this study was to quantita-
tively examine the relationships among Consolidated Framework for Implementation Research (CFIR) Inner Setting 
and Outer Setting constructs and the implementation outcome of reach.

Methods  This study analyzed data from a 2021 cross-sectional online survey with 586 National DPP Staff (lifestyle 
coaches, master trainers, program coordinators) with information about their organization, implementation out-
comes, and responses to quantitative CFIR Inner Setting and Outer Setting construct items. Structural equation mod-
eling was used to test a hypothesized path model with Inner and Outer Setting variables to explore direct and indirect 
pathways to enrollment.

Results  The CFIR items had good internal consistency and indicated areas of implementation strength and weak-
ness. Eight variables included as part of the CFIR structural characteristics and one organization characteristic vari-
able had significant direct relationships with enrollment. The length of delivery, number of lifestyle coaches, num-
ber of full-time staff, large organization size, and organizations delivering in rural, suburban, and/or urban settings 
all had positive significant direct relationships with enrollment, while academic organizations and organizations 
with only non-White participants enrolled in their National DPP lifestyle change programs had a negative association 
with enrollment.

Conclusions  Participant reach is an important implementation outcome for the National DPP and vital to mak-
ing population-level decreases in diabetes incidence in the USA. Our findings suggest that to facilitate enrollment, 
program implementers should focus on organizational structural characteristics such as staffing. Strengths of this 
study include the use of adapted and newly developed quantitative CFIR measures and structural equation modeling. 
Health prevention programs can use the methods and findings from this study to further understand and inform 
the impact of organization factors on implementation outcomes.
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Contributions to the literature

•	This work builds upon the CFIR literature and provides 
new understanding of implementation science meas-
ures.

•	Health prevention programs can use the methods and 
findings from this study to further understand and 
inform the impact of organization factors on imple-
mentation outcomes.

•	The length of delivery, number of lifestyle coaches, 
number of full-time staff, large organization size, and 
organizations delivering in rural, suburban, and/or 
urban settings all had positive significant direct rela-
tionships with enrollment.

Background
Currently, 96 million (38%) US adults have prediabe-
tes, a condition where blood glucose levels are higher 
than normal, but not high enough to be diagnosed with 
type 2 diabetes [1]. To address prediabetes, the CDC’s 
National Diabetes Prevention Program (DPP) has made 
great strides in raising awareness for and accessibility to 
its year-long, evidence-based lifestyle change program 
[2–4]. The goal of this initiative is to create public and 
private organization partnerships to deliver programs in 
communities across the country [5].

As of March 2022, there were over 600,000 partici-
pants reached by the National DPP since February 2012 
[5]. Even with this success, others have estimated that 
in order to have population-level impact the initiative 
should aim to enroll 12 million people with prediabetes 
[6]. Additional efforts are needed to scale and sustain 
National DPP delivery across the country to this level. 
While there have been around 3,000 organizations who 
have delivered the program [2], very little implementa-
tion research has been done to understand organization-
level factors and characteristics associated with program 
implementation and reach (enrollment).

The Consolidated Framework for Implementa-
tion Research (CFIR) is a meta-theory comprised of 
constructs that have been associated with effective 
implementation [7]. CFIR constructs have been use-
ful in understanding implementation in a wide range 
of interventions, settings, and research designs [8–
10]. In particular, the Inner Setting and Outer Setting 
focus on internal and external influences on organiza-
tions related to program implementation. The Inner 

Setting domain constructs aim to capture the complex-
ity within the organization related to implementation. 
These include constructs such as an organization’s 
structural characteristics, culture, and implementation 
climate. The Outer Setting constructs provide insight 
into the greater environments and external context 
which constrain organizations or facilitate their ability 
to carry out the intervention. These include constructs 
such as cosmopolitanism, patient needs and resources, 
and external policies and incentives (see Table  1 for 
construct definitions). As part of a mixed methods 
study to evaluate the National DPP implementation, 
we applied CFIR’s inner and outer setting constructs to 
describe these internal and external organization influ-
ences on enrollment.

The CFIR Inner and Outer Setting constructs have 
been found to be important factors for outcomes like 
program delivery and scaling across different health 
promotion topics and settings. In 2018, a system-
atic integrative review identified influential organi-
zational contextual features of healthcare settings on 
the implementation of evidence-based practices [11]. 
Organizational characteristics and Inner Setting con-
structs, Culture and Leadership Engagement, were 
often interrelated and worked synergistically to influ-
ence implementation outcomes (adoption, integration, 
and intervention use) across the 36 studies included in 
the review. Inner Setting constructs, Leadership Engage-
ment, Tension for Change, and Access to Information 
and Knowledge were also found to be influential in an 
evaluation of the implementation of breast and colorec-
tal cancer screening across a number of evidence-based 
practice delivery sites [12]. In a mixed-methods analysis 
of facilitators and barriers to scaling up tobacco control 
programs, CFIR Inner Setting constructs identified the 
importance of leadership engagement at multiple lev-
els, compatibility/program fit, and adequate training/
skills of staff [13].

The Outer Setting is also of particular importance 
when implementing prevention programs nationally 
like the National DPP, as these initiatives rely on part-
nerships between multiple agencies, leaders, funders, 
and policy makers, across national, state, and local 
levels [14]. In a systematic review of influential CFIR 
constructs on the implementation of e-health inter-
ventions, many studies included Inner and Outer Set-
ting constructs [15]. Within the Outer Setting, External 
Policy and Incentives were most frequently identified 
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as impacting implementation of e-health interven-
tions due to effects of legislation, policies, and liability 
concerns on intervention delivery and the incentives 
by the government to facilitate intervention adoption 
[15]. While there are examples of how these constructs 
impact implementation outcomes, there is little in the 
literature around the relationship between the CFIR 
Inner and Outer Setting constructs and any relation-
ships they have with each other.

In a 2022 update of the CFIR, the originators provide 
implementation outcome definitions categorized into 
anticipated (adoptability, implementability, sustainabil-
ity) and actual outcomes (adoption, implementation, sus-
tainment) [10]. In this paper, the authors also note that 
many applications of CFIR have been combined with 
other implementation frameworks that include imple-
mentation outcomes, such as the Reach, Effectiveness, 
Adoption, Implementation, and Maintenance (RE-AIM) 
[16] and the Implementation Outcomes Framework [17]. 
The new CFIR outcomes encompass many of the specific 
implementation outcomes previously identified in the lit-
erature (e.g., acceptability, adoption, fidelity, penetration, 
etc.). For this study, we used the RE-AIM framework 
and focused on the implementation outcome of reach 
defined as “the absolute number, proportion, and rep-
resentativeness of individuals who are willing to partici-
pate in a given initiative, intervention, or program” [18], 
operationalized using program participant enrollment 
numbers.

While past CFIR research has been largely qualitative 
and focused on implementation at the time of adop-
tion [8], more recent work used quantitative methods 
to understand the range of implementation outcomes. 
Quantitative measures have been used to understand 
the implementation and scale up of tobacco control pro-
grams, a mobile health platform, a telemedicine-delivered 
healthy lifestyle program, and colorectal cancer screening 
practices [13, 19–22]. In 2018, Fernandez and colleagues 
published items for five Inner Setting constructs (culture, 
implementation climate, learning climate, leadership 
engagement, and available resources). These items were 
found to have good psychometric properties and have 
been used by others, including to evaluate implementa-
tion barriers and facilitators of a telemedicine-delivered 
healthy lifestyle program [22]. For the Outer Setting, a 
recent systematic review has identified 20 measures for 
the various constructs; however, the majority of scales 
and subscales did not have psychometric information 
available [14].

Within the broad diabetes prevention program litera-
ture, a few studies have been published on CFIR to evalu-
ate program implementation. In 2015, CFIR was used 
to systematically assess contextual factors that influence 

RE-AIM domains of an adaptation of the DPP for US 
Veterans [23]. The study identified a number of facilita-
tors and barriers associated with CFIR Outer and Inner 
Setting domains; however, they are not described in 
depth. More recently, a number of diabetes preventions 
programs have been evaluated qualitatively using CFIR 
[24–28]. In one study, two Outer Setting constructs, Peer 
Pressure and Cosmopolitanism, were heavily discussed, 
emphasizing the benefits of the competitive edge the 
program gives organizations and strong partnerships 
[24]. Almost all constructs within Inner Setting were 
salient in the data; examples of important constructs 
included Implementation Climate-Compatibility which 
focused on fit within the organization and staff capacity, 
as well as Readiness for Implementation, which discussed 
the importance of Leadership Engagement, Available 
Resources, and staff Access to Knowledge and Informa-
tion. Due to the qualitative nature of these studies within 
the diabetes prevention literature, the ways in which the 
Inner and Outer Setting constructs have been described 
use the standard CFIR broad definitions and lack spe-
cific operationalization required for quantitative meas-
urement. To our knowledge, there are no National DPP 
specific studies that have used quantitative CFIR meas-
ures or evaluated these concepts across a large sample of 
delivery organizations.

The purpose of the study reported here was to quan-
titatively examine the relationships between CFIR Inner 
and Outer Setting constructs and the implementation 
outcome of reach (Fig. 1). Using online survey data from 
National DPP implementers, our main research questions 
were [1] how do the Inner and Outer Setting constructs 
impact reach (participant enrollment) for organiza-
tions implementing the National DPP lifestyle change 
program? and [2] in what ways do organizational char-
acteristics such as organization type, size, location, etc., 
influence reach and these pathways directly or indirectly?

In addition, instead of simply understanding the link 
between CFIR constructs and implementation outcomes, 
we also aimed to explore the relationship between the 
Inner and Outer Setting constructs. Particularly, we have 
emphasized the implementation focused constructs 
within the Inner Setting: Implementation Climate and 
Readiness for Implementation as key mediators. While 
the Inner Setting constructs Networks and Communica-
tion and Culture represent general organizational inter-
nal context, the two implementation focused ones are 
more focused on the internal context related to imple-
menting the specific intervention. We think that the state 
of these general Inner Setting constructs may facilitate 
or hinder the implementation focused ones. Lastly, the 
Inner Setting Structural Characteristics and the Outer 
Setting constructs may impact the other Inner Setting 
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constructs and implementation outcomes at multiple 
points in the model.

This rationale has led us to our three main hypotheses:

H1. Inner Setting constructs (Networks and Com-
munication and Culture) have an indirect relation-
ship with the implementation outcome of reach 
mediated through implementation climate and readi-
ness for implementation.
H2. Outer Setting constructs (Patient Needs and 
Resources; Cosmopolitanism; Peer Pressure; External 
Policy and Incentives) may have direct and/or indi-
rect relationships with the implementation outcome 
of reach as well as the Inner Setting constructs along 
the focal pathway.
H3. Inner Setting Structural Characteristics and 
other organization characteristics (organization type, 
number of years implementing the program, region, 
urban/rural location, size, and recognition status) 
may have direct and/or indirect relationships with 
the implementation outcome of reach as well as the 
inner setting constructs along the focal pathway.

Methods
This study was a part of a sequential, mixed-methods 
evaluation and involved a cross-sectional online survey 
(Qualtrics) conducted in August–September 2021 with 
National DPP staff. The National DPP is a year-long 

lifestyle change program delivered by National DPP 
organizations which includes 16hour- long sessions 
delivered over 6 months, followed by six additional ses-
sions delivered over the subsequent 6 months [5]. The 
National DPP curriculum targets a number of health 
behavior constructs (self-efficacy, attitudes, knowl-
edge, beliefs, social support, etc.) to change behavior 
and achieved the health outcome goals for participants 
(5–7% weight loss over 12 months and increased physi-
cal activity levels per week). National DPP staff mem-
bers had one or more of the following roles: lifestyle 
coach, master trainer, and program coordinator. Life-
style coaches deliver the program to participants. Mas-
ter trainers are experienced lifestyle coaches that train 
lifestyle coaches within the same delivery organization. 
Program coordinators supervise daily operations of the 
program, provide guidance and support to the coaching 
staff, and monitor and submit all program data to the 
CDC.

National DPP staff were reached through Emory’s 
Diabetes Training and Technical Assistance Center 
(DTTAC), a CDC-recognized National DPP lifestyle 
coach and master trainer training program. This paper 
focuses on the analysis of the CFIR items, participant 
enrollment numbers (outcome of interest), and organi-
zation characteristics data. This study was reviewed and 
approved by Emory University’s Institutional Review 
Board (STUDYID00002611).

Fig. 1  The hypothesized path model
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Sampling and data collection
Study participants were recruited from DTTAC’s 
National DPP implementer population. Over the last 
10 years, DTTAC has directly trained over 5000 lifestyle 
coaches representing over 2000 organizations across 
all 50 states. Using the most up to date list of DTTAC 
National DPP contacts, the online survey was distributed 
to 6470 email addresses in August 2021 to National DPP 
implementers who have participated in Emory’s DTTAC 
Lifestyle Coach training, DTTAC Master Trainer Select 
training, and/or subscribed to the center’s resources. 
All active National DPP program implementers who are 
either a lifestyle coach, master trainer, and/or program 
coordinator were eligible for the survey. Funding allowed 
for the first 336 respondents to receive a $15 Amazon 
gift card for their participation. The survey was active for 
5  weeks. Weekly email reminders were sent to encour-
age participation. A total of 681 eligible responses were 
collected, and after data cleaning for completion 587 
responses were included in the analysis.

Instrument development and measures
The survey instrument included 101 items: 23 items 
requesting information about the respondent (their role, 
demographic info, etc.), their organization characteristics 
(type, location, length of delivery, etc.), and enrollment 
level to date; 38 Likert scale items related to the CFIR 
inner and outer setting constructs; and 40 items of the 
Program Sustainability Assessment Tool (see Table 1 and 
supplemental files for full survey instrument; the Pro-
gram Sustainability Assessment Tool items were not used 
for the analysis described in this paper and are published 
elsewhere). Respondents were asked to report their 
organization’s total participant program enrollment to 
date. This enrollment number is our measure for reach, 
the outcome of interest for this analysis. Since there are 
no standard measures for all CFIR inner and outer set-
ting constructs, items from existing scales and recent 
studies were examined for relevance and psychometric 
properties [19, 29, 30]. The selection of existing items 
and development of new items for the survey was heavily 
based on the preceding qualitative study examining these 
inner and outer setting constructs with 30 National DPP 
organization implementers [28]. The preliminary analysis 
of that qualitative study provided insight into which CFIR 
constructs and subconstructs were most relevant for this 
population and program. For example, the subconstructs, 
Leadership Engagement and Available Resources, within 
Readiness for Implementation were discussed heavily in 
the interviews, and therefore, multiple items were used 
for each of those constructs. Conversely, Access to Knowl-
edge and Information and Peer Pressure items were not 

as emphasized and were removed to reduce the length of 
the survey.

To reduce the survey length further, the CFIR Inner Set-
ting construct Structural Characteristics was operation-
alized using 19 of the organization characteristics items 
(e.g., length of delivery, number of staff, etc.) instead of 
Likert scale questions. This use of objective organiza-
tion variables to measure Structural Characteristics has 
also been used in other CFIR studies [31, 32]. Organiza-
tion characteristics variables regarding funding sources 
and populations enrolled were not included in structural 
characteristics as these are outside of the definition of the 
construct. All survey items were discussed and reviewed 
with the study team and pilot tested by subject mat-
ter experts at Emory’s DTTAC, who suggested wording 
changes and possible areas to reduce survey length.

The final survey included 38 CFIR items, 24 were 
adapted from existing scales and studies that have meas-
ured these specific CFIR constructs and subconstructs 
[19, 29, 30]. Adaptation of items primarily focused on 
tailoring language for the National DPP context, such as 
inserting the program name and terminology relevant to 
their implementation. Fourteen items were created based 
on insight from the qualitative study and subject mat-
ter expert input (Table 1). Respondents answered survey 
items based on their organization’s entire period of deliv-
ery of the National DPP.

Data analyses
Data was exported from Qualtrics and analyzed using the 
SAS Software Version 9.4. and Mplus Version 8.3. Data 
were cleaned (screened, diagnosed, and edited for sus-
pected data abnormalities) and missing data reviewed in 
accordance with standard data cleaning procedures [33]. 
Descriptive statistics were first performed, and all varia-
bles of interest were examined for normality and outliers. 
Upon review of variables, the outcome of interest, enroll-
ment, was recalculated to remove four outliers above the 
99th percentile. These outliers were large online deliv-
ery companies very different from the majority of the 
National DPP organizations in the sample. These outli-
ers were removed to help normalize the data; in addition, 
this enrollment was scaled (divided by 100) to assist with 
comparison across other variables.

For all CFIR Likert scale items, scales were computed, 
and Cronbach’s alpha was used to assess the internal 
consistency of the scale for each of the CFIR constructs. 
Correlation matrices and Pearson coefficient were 
reviewed to understand the degree of overlap between 
related items within constructs. Items within each CFIR 
construct were averaged to create construct variables: 
4 inner setting and 3 outer setting variables. Bi-variates 
and linear regression models were assessed to examine 
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all CFIR and organization characteristic predictor vari-
ables related to the outcome variable (enrollment).

We tested our three hypotheses using structural equa-
tion modeling in Mplus. For the Structural Character-
istics, 19 organizational characteristics variables were 
included in the model for the following: years of deliv-
ery, staffing, Diabetes Prevention Recognition Program 
(DPRP) recognition status,1 organization size, organiza-
tion type, delivery mode, and urbanicity. Run separately 
from these Structural Characteristics variables were six 
other organization characteristics variables around popu-
lations enrolled and funding sources. To run the struc-
tural equation model, all variables were transformed 
into dichotomous (Yes/No) variables for each category. 
For example, each organization type, DPRP status level, 
organization size category was a separate variable. In 
addition, delivery mode variables were combined into 
like categories and reduced to “in-person” and “virtual” 
delivery variables. Due to the high number of respondent 
and organization characteristic variables and some small 
sample sizes within racial and ethnic populations served 
categories, populations enrolled also were combined and 
reduced to compare only organizations with only White 
participants enrolled and those with only non-White par-
ticipants enrolled. Other participant categories were not 
used for this analysis. A total of 26 CFIR variables and 
6 organization characteristics were included in the final 
model (Supplemental Table C2). Enrollment was the out-
come of interest. Statistical significance for all tests was 
determined at the alpha = 0.05 level. Model fit was evalu-
ated using standard goodness of fit indices criteria [34]. 
Structural equation modeling aims to test models and 
then interpret relationships between variables. Due to 
model complexity, multiple model fit indices are used to 
assess how well the model fits the data [35]. Lastly, model 
fit indices do not imply the relationships are strong or 
hypothesis correct but are a necessary condition before 
assessing significant relationships within the analysis.

Results
Descriptive statistics
Of the 586 survey respondents, the majority belonged to 
National DPP delivery organizations with full recogni-
tion in the DPRP (51.9%), while 21.5% of organizations 
were in the pending or preliminary phases of the pro-
gram, and others reported their organization not being 

involved or did not know or respond to the question 
(Table  2). The average length of program delivery was 
4.5  years (SD = 3.1). Our outcome, enrollment to date, 
was self-reported by 357 respondents (61%). The aver-
age enrollment was 1758 participants (SD = 26,524; range 
0 to 500,000); with the 4 enrollment outliers removed, 
the average enrollment decreased to 183 participants 
(SD = 359; range 0 to 35,000).

The average number of lifestyle coaches at respondent 
organizations was 7.1 (SD = 12.6), with an average of 1.9 
(SD = 7.8). National DPP staff in other roles (non-lifestyle 
coaches) and an average of 1.9 (SD = 8.4) National DPP 
staff dedicated 100% to the program. The most common 
types of respondent organizations were healthcare/hos-
pitals (30.7%); community-based healthcare (community 
health centers, federally qualified health centers, Indian 
Health Service, etc., 22.0%); health insurers; employers 
and other (e.g., private businesses; 15.5%); and govern-
ment agencies (13.7%). About half of the respondents 
reported their organization was offering the program 
in an in-person small group format (47.6%); however, 
as survey administration was conducted during the 
COVID-19 pandemic, the vast majority (75%) also were 
or exclusively offering programs in some type of virtual 
mode. Of those who reported their organization size, 
small (0–1000 people served annually) and medium 
(1000–50,000 people) organizations were equally repre-
sented at 27.8% and 10.2% were from larger organizations 
(50,000 + people).

Respondent organizations enrolled mostly White 
(61.6%), Black (43.9%), and Hispanic/Latino (30.2%) 
populations. There were 131 respondents (22.4%) from 
organizations where only White participants happened to 
be enrolled and 160 (27.3%) from organizations with only 
non-White participants enrolled. Respondent organiza-
tions were primarily funded/supported by grant funding 
(33.3%), state or local government funding (19.5%), and/
or federal government/CDC funding (19.1%).

When asked “How would you describe your current 
DPP enrollment level?”, 56.1% reported that they are 
actively working to increase enrollment numbers, 15% 
said they were comfortable with the current level of 
enrollment, and 10.6% said they would like to increase 
their enrollment; however, they were limited by capacity 
at the moment. Respondents also were asked “To what 
extent do you agree or disagree that COVID-19 pro-
hibited you from enrolling the desired number of par-
ticipants into your program at this time?” About half of 
respondents (49.3%) said they agreed or strongly agreed 
with this statement, 15.5% neither agreed nor disagreed, 
18.6% either disagreed or strongly disagreed, and 16.6% 
did not respond.

1  The DPRP provides national quality standards to ensure organizations are 
delivering the program with fidelity. These standards and procedures are 
updated every 3 years based on new dietary, physical activity, self-efficacy, 
delivery modality, and other type 2 diabetes prevention evidence. CDC-rec-
ognized organizations work toward progressing from pending to prelimi-
nary to full recognition status.
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Table 2  Respondent characteristics (N = 586)

Total Survey Respondents

Respondent and organization characteristics n %
DPRP status
  Full recognition 304 51.9%

  Pending/preliminary 126 21.5%

  None 52 8.9%

  I do not know/missing 104 17.7%

n (%) Mean (SD)
Years delivered 500 (85.3%) 4.51 (3.06)

Enrollment to date 357 (60.9%) 1758 (26,524.44)

Enrollment scaled (divided by 100 + outliers removed) 353 (60.2%) 1.83 (3.59)

Lifestyle coaches at organization 512 (87.4%) 7.1 (12.58)

Non-lifestyle coach DPP staff 500 (85.3%) 1.94 (7.78)

Number of staff dedicated to national DPP 100% 478 (81.6%) 1.94 (8.39)

Organization type
  Healthcare/hospitals 180 30.7%

  Community-based healthcare 129 22.0%

  Community-based organizations 55 9.4%

  Government agencies 80 13.7%

  Academic 43 7.3%

  Health insurers, employers, other 91 15.5%

  Missing 8 1.4%

Organization size (number of people served annually across all programs and services)

  Small (0–1000 people) 163 27.8%

  Medium (1000–50,000 people) 163 27.8%

  Large (over 50,000 people) 60 10.2%

  I don’t know/missing 200 34.1%

Delivery mode
  In-person small group (meetings with up to 20 participants) 279 47.6%

  In-person large group (meetings with 21 or more participants) 19 3.2%

  In-person (small or large group) 279 47.6%

  Distance (interacting live with all participants as a group using video and/or audio) 323 55.1%

  Online (Using a platform for participants to engage with the content on their own—not a live group meeting) 98 16.7%

  Hybrid (combination of modes) 142 24.2%

  Virtual (distance, online, hybrid) 447 76.3%

  Other 40 6.8%

Location/urbanicity
  Rural location 233 39.8%

  Suburban location 190 32.4%

  Urban location 237 40.4%

Populations enrolled
  White/Caucasian 361 61.6%

  Black/African American 257 43.9%

  Hispanic/Latino 177 30.2%

  American Indian/Alaskan Native 67 11.4%

  Asian 56 9.6%

  Hawaiian Native/Pacific Islander 14 2.4%

  Other 26 4.4%

  Missing 65 11.1%
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Table 2  (continued)

Total Survey Respondents

Based on responses above:

  Programs with only White participants enrolled 131 22.4%

  Programs with only non-White participants enrolled 160 27.3%

National DPP funded/supported by:
  Federal government/CDC funding 112 19.1%

  Medicare and/or Medicaid 68 11.6%

  State or local government funding 114 19.5%

  State employee coverage benefits 24 4.1%

  Grant funding 195 33.3%

  Missing 212 36.2%

How would you describe your current DPP enrollment level?
  We need to decrease our enrollment numbers (over capacity) 4 0.7%

  We are comfortable at this level of enrollment 88 15.0%

  We are actively working to increase our enrollment numbers 329 56.1%

  We would like to increase our enrollment, but this is all we have capacity for at the moment 62 10.6%

  Missing 103 17.6%

To what extent do you agree or disagree that COVID-19 prohibited you from enrolling the desired number of participants into your pro-
gram at this time?
  Strongly disagree 46 7.8%

  Disagree 63 10.8%

  Neither agree nor disagree 91 15.5%

  Agree 143 24.4%

  Strongly agree 146 24.9%

  Missing 97 16.6%

n (%) Mean (SD)
  Average score 489 (83.4%) 3.57 (1.29)

Respondent role (may have more than 1) n %
  Lifestyle coach 538 91.8%

  Program coordinator 222 37.9%

  Master trainer 56 9.6%

Respondent gender
  Woman 395 67.4%

  Man 36 6.1%

  Other 2 0.3%

  Missing 153 26.1%

Respondent race/ethnicity
  White/Caucasian 268 45.7%

  Black/African American 76 13.0%

  Hispanic/Latino 53 9.0%

  American Indian/Alaskan Native 22 3.8%

  Asian 16 2.7%

  Other 4 0.7%

  Hawaiian Native/Pacific Islander 2 0.3%

  Missing 157 26.8%

Respondent age range
  Under 25 years 13 2.2%

  25–34 years 89 15.2%

  35–44 years 101 17.2%

  45–54 years 94 16.0%

  55–64 years 99 16.9%
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Respondents often had multiple National DPP roles, 
91.8% said they were lifestyle coaches, 37% were program 
coordinators, and 9.6% master trainers. Respondents 
were mostly women (67.4%), White (45.7%), and fairly 
equally represented across age groups. Demographic 
questions were asked at the end, and 26% of missing 
responses were due to not finishing the survey.

CFIR items
Each of the 38 CFIR items had between a 60 and 79% 
(351–463 responses) response rate (Table 3). Items were 
rated on a 1–5 bi-polar scale. Higher ratings indicate 
agreement with positive statements related to the imple-
mentation construct, and there was a 3.82 average rating 
across all items. The items with the highest and lowest 
average ratings were both in the Implementation Climate 
construct. Cronbach’s alpha ranged from 0.69 (external 
policies and incentives) to 0.93 (leadership engagement) 
(Table 4).

Structural model
The initial hypothesized model (Fig.  1) did not explain 
the data well (had poor model fit). Due to the high cor-
relation between items, latent variables were created to 
capture the two-domains of inner setting constructs (cul-
ture and networks and communication; implementation 
climate and readiness for implementation) and the outer 
setting constructs (patient needs and resources, cosmo-
politanism, and external policy and incentives) in our 
model (Fig.  2, Supplemental Table A1). Latent variables 
are measured through indicator variables and modeled 
as caused by those indicators [34]. This change in model 
structure allowed us to remain consistent to our theoreti-
cal understanding of the relationships in our operational-
ized path model. The final model fit the data well (Fig. 2).

In the final model, there was a significant direct path 
from Inner Setting Constructs to the Inner Setting Imple-
mentation Construct, as well as significant direct paths 
from the Outer Setting Constructs to both Inner Setting 
latent variables. None of the latent Inner and Outer Set-
ting variables were directly or indirectly associated with 
enrollment. Instead, seven of the Structural Character-
istics variables (length of delivery, number of lifestyle 
coaches, number of full-time staff, large organization 
size, and organizations delivering in rural, suburban, and/

or urban settings) had significant positive direct rela-
tionships with enrollment (Table  5). For example, these 
parameters can be interpreted as for every additional 
lifestyle coach at an organization, enrollment increases 
by 47 participants. One of the Structural Characteristics 
variables, “academic type organizations”, and one of the 
organization characteristics variables “organizations with 
only non-White participants enrolled in their National 
DPP lifestyle change programs”, had significant negative 
direct relationships with enrollment. Results for all vari-
ables are included in Supplemental Table C.

Discussion
This study aimed to identify CFIR Inner and Outer Setting 
measures to explore relationships between internal and 
external organization factors, organizational character-
istics, and participant enrollment. Of our three hypoth-
eses, only the last one (H3), was found to be partially 
supported; the Inner Setting Structural Characteristics, 
operationalized by 19 organization characteristics, such 
as length of delivery, staff size, and organization type, had 
significant direct relationships with participant reach. In 
addition, one organization characteristic variable (pro-
grams with only non-White participants enrolled) also 
had a significant direct relationship with participant 
reach.

Our CFIR Likert scale items had good internal consist-
ency and provide insight into implementation areas of 
strength and weakness. For example, two Implementa-
tion Climate items had the lowest average ratings; the 
first identifies a lack of staff acknowledgements (bonuses, 
awards, public recognition, etc.) for implementing the 
program. The second lowest rated CFIR item indicated 
that the respondents on average are neutral (did not agree 
or disagree) about if the National DPP is a top priority 
at their organization. The highest rated items revealed 
that respondents believed there was a strong need for 
the program (Implementation Climate-Relative Priority) 
and that the program was aligned well with the organiza-
tion values and mission (Culture). This reveals that there 
may be a disconnect between the National DPP staff who 
completed this survey and their organization leadership 
and that perhaps more buy-in from leadership to make 
this program a higher priority and providing incentives 
to support staff in their work may be areas for growth.

Table 2  (continued)

Total Survey Respondents

  65 years or older 36 6.1%

  Missing 154 26.3%
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Table 3  CFIR inner and outer setting Likert scale items and mean scores

CFIR item Question (response scale strongly disagree 1 to strongly agree 5) N Mean Std

Networks and Communication We have regular project meetings with our organization’s National DPP team members/staff 429 3.76 1.2

Networks and Communication There is regular involvement of staff in National DPP planning and implementation 435 3.78 1.1

Networks and Communication We provide regular feedback to organization management on progress of program activities 
and resource needs

434 3.95 1.0

Networks and Communication We provide regular feedback to organization staff on effects of the National DPP on participant out-
comes

428 3.92 1.0

Networks and Communication We consistently use an internal referral processes (referrals within your organization to the program) 
for the National DPP

417 3.86 1.1

Culture People at all levels openly talk about what is and isn’t working 448 3.95 1.0

Culture We regularly take time to reflect on how we do things 452 4.01 0.9

Culture People in this organization operate as a real team 451 4.03 1.0

Culture The National DPP aligns well with the mission and/or vision at our organization 463 4.33 0.8

Implementation Climate Our organization has established National DPP goals that the program staff are expected to help meet 
(i.e., increase DPP enrollment rates)

421 3.78 1.0

Implementation Climate Organization National DPP staff have the support they need to implement the National DPP 442 3.83 1.0

Implementation Climate Organization National DPP staff receive acknowledgement (i.e., bonus, awards, public acknowledge-
ment, etc.) for implementing the National DPP successfully

406 2.94 1.2

Implementation Climate The National DPP is a top priority of the organization 440 3.30 1.1

Implementation Climate The National DPP fits well with our organization’s existing workflow and systems 442 3.85 0.9

Implementation Climate There is a strong need for this program at our organization 459 4.34 0.8

Leadership Engagement Organization leadership makes sure that staff have the time necessary to implement the National DPP 445 3.86 1.0

Leadership Engagement Organization leadership makes sure that staff have the space (physical for in-person classes and/or a vir-
tual/online platform) necessary to implement the National DPP

448 3.95 0.9

Leadership Engagement Leadership in this organization create an environment where things can be accomplished 
for the National DPP

450 3.90 0.9

Leadership Engagement Organization leadership promotes an environment that is an enjoyable place to work on the National 
DPP

446 3.95 0.9

Leadership Engagement Leadership strongly supports the National DPP implementation efforts 450 3.92 1.0

Available Resources Financial resources to support the implementation of the National DPP 426 3.64 1.1

Available Resources Number of staff (lifestyle coaches and others) to support the implementation of the National DPP 445 3.71 1.1

Available Resources Basic staff training to facilitate the implementation of the National DPP 456 4.02 0.9

Available Resources Equipment/materials to facilitate the implementation of the National DPP 456 4.06 0.9

Available Resources Facilities/space to host the National DPP in-person 432 3.94 0.9

Available Resources Virtual/Distance/Online platform to host the National DPP via distance or online delivery 446 4.03 1.0

Patient Needs and Resources Our organization does a good job of assessing participant needs and barriers to enrolling in the National 
DPP

440 3.86 0.9

Patient Needs and Resources Our organization uses data from participants to improve program delivery 423 3.95 0.9

Patient Needs and Resources Our organization uses data from participants to improve recruitment and enrollment strategies 425 3.87 0.9

Patient Needs and Resources Our organization has taken steps to reduce barriers to enrollment for participants 433 3.92 0.9

Patient Needs and Resources There is high demand for the National DPP lifestyle change program in the geographic region our 
organization serves

432 3.69 1.1

Cosmopolitanism Our organization/staff engages in inter-organizational networking or partnerships (coalitions, meetings, 
conferences, group trainings, etc.) related to diabetes, prediabetes, and/or the National DPP

421 3.91 0.9

Cosmopolitanism Our external/community partners promote our National DPP lifestyle change program 406 3.70 1.0

Cosmopolitanism Our program has an effective participant referral processes with external organizations (healthcare 
providers, community partners, other National DPP organizations, etc.) in place

416 3.40 1.1

Cosmopolitanism Our organization works collaboratively with other organizations who deliver the National DPP (i.e., inter-
organization referrals, marketing, resource sharing, etc.)

404 3.50 1.1

External Policies and Incentives Our organization receives acknowledgement for using an evidence-based program 390 3.73 1.0

External Policies and Incentives External funding for diabetes prevention supports our organization’s implementation of the National 
DPP

351 3.56 1.2

External Policies and Incentives The CDC DPRP reporting requirements are helpful for our organization’s implementation of the National 
DPP

402 3.56 1.1
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The length of delivery, number of lifestyle coaches, 
number of full-time staff, large organization size, and 
organizations delivering in rural, suburban, and/or 
urban settings all had positive significant direct relation-
ships with enrollment. Many of these variables (e.g., staff 
size and organization size) reflect organization capac-
ity which is a critical piece of effective program delivery 
[36]. Longer length of delivery for example indicates an 
organization has had the capacity to deliver the program 
over time and therefore more opportunities to reach 
more participants. Other variables point to the impor-
tance of setting, all locations rural, suburban, and urban 
were positively related to enrollment. Rural settings had 
a slightly higher effect size (0.21 vs 0.16 in suburban and 

urban settings). This finding is interesting given the other 
literature which has found recruitment to be a challenge 
in rural areas [37, 38]. This may be due to the relatively 
high representation of respondents delivering the pro-
gram in rural communities in our sample.

Moreover, academic organizations and organiza-
tions with only non-White participants enrolled in their 
National DPP lifestyle change programs had negative 
direct relationships with enrollment. Based on other 
National DPP studies, we know that White participants 
are more likely to be enrolled in the program, indicating 
that non-White populations may be harder to reach and 
recruit [3]. It is unclear why academic organizations in 
particular are negatively associated with enrollment. It 

Table 4  CFIR Likert scale construct scores and Cronbach’s alpha

CFIR construct aggregated mean scores N Mean Std Number of items Cronbach’s 
alpha

Inner Setting

  Networks and communication 451 3.85 0.9 5 0.89

  Culture 469 4.08 0.8 4 0.86

  Implementation climate 467 3.69 0.8 6 0.84

  Leadership engagement 459 3.91 0.8 5 0.93

  Available resources 463 3.91 0.7 6 0.86

Outer Setting

  Patient needs and resources 457 3.87 0.8 5 0.87

  Cosmopolitanism 444 3.63 0.8 4 0.81

  External policies and incentives 433 3.64 0.9 3 0.69

Fig. 2  Final structural equation model (n = 445)
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may be that these institutions run only a few cohorts for 
their academic community that eligible participants are 
uncomfortable enrolling in a program like this at work 
and/or do not do outreach within the broader commu-
nity. More examination of organization types and their 
ability to reach participants should be explored in future 
work. However, the lack of findings among organization 
types does support the CDC’s National DPP vision that 
this program can be implemented in various settings [39].

This survey data also supports “reach” as an important 
programmatic goal for National DPP implementers. The 
majority reported they are actively working to increase 
enrollment numbers, and about the same proportion of 
respondents also reported that the COVID-19 pandemic 
has impacted their enrollment negatively. Research on 
the challenges and adaptations of program delivery dur-
ing COVID-19 have started to appear in the published 
literature and reflect similar findings around reach [40]. 
Typically, reach literature has focused on participant 
characteristics and recruitment method predictors to 
enrollment/participation, not organizational level char-
acteristics [18]. In 2019, the CDC published findings 
from an evaluation examining implementation across 
164 of National DPP organizations using the RE-AIM 
framework [41]. They identified recruitment strategies 
associated with higher overall attendance and longer par-
ticipation duration included using self-referral or word of 
mouth, providing non-monetary incentives for participa-
tion, and using cultural adaptations to address partici-
pants’ needs. However, they did not report any findings 
on any other context-related predictors of enrollment at 
delivery sites.

Findings from this study are similar to other evaluation 
findings and research of the National DPP. For example, 
regarding staffing, the initiative has promoted build-
ing up the DPP workforce through many methods (e.g., 

standardized training, resource centers, state and federal 
technical assistance) and been largely successful in scal-
ing the number of delivery sites across the country (Ack-
ermann & O’Brien, 2020). However, evaluations of the 
program at specific sites often indicate more outreach, 
involvement, and communication with participants and 
their referring healthcare providers by National DPP staff 
would be helpful to increase recruitment and retention 
in the program [41, 42]. Data from our sample of imple-
menting staff showed that on average organizations have 
less than 2 staff who are dedicated to working on the 
National DPP full time. This may not be sufficient for a 
program as resource intensive as the National DPP and 
for program sustainability. More research should be con-
ducted in this area to understand staff capacity needs 
that go beyond adequate training and ask questions 
about time and resources needed to meet enrollment and 
other programmatic goals. Other characteristics associ-
ated with enrollment in our findings may not be modifi-
able like staffing (e.g., organization type) but can provide 
insight for strategic outreach to new organizations who 
might be best suited to adopt and deliver the program.

Lastly, as described by our findings and other studies, 
outreach to rural and non-White participants should be 
considered priority areas for enrollment growth [2, 22, 
37, 38, 43]. In a 2019 published analysis of the National 
DPP, although diabetes prevention interventions are a 
high need in rural areas, there were significantly fewer 
rural counties with access to a National DPP site com-
pared with urban counties (14.6% vs. 48.4%, respectively, 
p < 0.001) [37]. The authors recommended identifying 
alternative dissemination strategies that address the 
unique barriers to implementation faced by rural com-
munities to increase program access. Emory’s DTTAC 
has focused heavily on providing National DPP support 
to rural areas, which may be why representation among 

Table 5  Standardized significant coefficients (n = 445)

R-squared on enrollment = 0.64

Outcome Coefficient (SE) p-value

Structural characteristic variable
Enrollment (scaled/100) Years delivered 0.28 (0.05)  < .001

Number of lifestyle coaches at organization 0.47 (0.06)  < .001

Number of staff dedicated to National DPP 100% 0.34 (0.12) 0.004

Organization size: large (over 50,000) 0.14 (0.05) 0.005

Organization type: academic  − 0.13 (0.04) 0.001

Location: rural 0.21 (0.06)  < .001

Location: suburban 0.16 (0.06) 0.009

Location: urban 0.16 (0.07) 0.015

Organization characteristic variable
Programs with only non-White participants enrolled  − 0.10 (0.05) 0.030
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respondents providing the program in rural locations 
was high (40%) and rural delivery was positively related 
to enrollment. Adaptations of the DPP in rural com-
munities have been evaluated and encourage use of 
telehealth/virtual technology to provide the program, 
as well as partnerships with local, accessible resources 
(e.g., recreational space at local institutions) to support 
behavior changes [38]. There have also been a number 
of adaptations and strategies to address the disparities 
in reach regarding racial and ethnic minorities and men 
as well [2].

Strengths and limitations
Strengths of this study include the use of adapted and 
newly developed quantitative CFIR measures and the use 
of structural equation modeling to understand relation-
ships between these factors and participant enrollment 
(reach). Our recruitment was limited by Emory’s DTTAC 
contact list, and there may be differences between this 
group and the larger National DPP population of imple-
menters, for example the large representation from 
organizations delivering in rural communities. However, 
we still were able to capture data from a relatively large 
and diverse sample of respondents.

Another limitation was that we had to rely on respond-
ent summitted enrollment data and were not able to ver-
ify this with program records. In addition, around 40% 
of respondents did not know the number of participants 
they had enrolled to date, which also indicates a lack of 
awareness of staff on this important metric of program 
implementation. We were also unable to accurately assess 
if multiple people from same organization completed the 
survey due inconsistencies in how organization names 
were provided by respondents and could not account for 
this clustering in our analyses. Further research should 
examine how perspectives on program implementation 
and CFIR item ratings vary between staff within the same 
organization.

Our analysis only showed the Inner Setting Struc-
tural Characteristics to have a direct relationship with 
enrollment. One reason for this may be due to the 
fact that organization characteristics variables could 
also be considered part of other CFIR constructs. For 
example, the sources of funding/support variables 
overlap with aspects of the External Policies and Incen-
tives construct. This highlights one of the challenges 
of measuring CFIR constructs quantitatively as their 
definitions are so multifaceted [8, 44]. In addition, to 
reduce participant burden we shortened the length of 
the survey removing additional CFIR items which may 
have increased comprehensiveness of these constructs. 
While our study focuses only on the Inner and Outer 

Setting, this may have still been too much and future 
studies may want to focus on specific constructs. We 
also only used cross-sectional data to explore these 
possible relationships in our path model; to more accu-
rately understand mediation among these constructs, 
future studies should collect prospective data at multi-
ple time points.

Furthermore, CFIR 2.0 has been recently released and 
provides new aspects and/or segmentation of constructs 
to help address these issues [45]. For example, currently, 
the Outer Setting does not describe differences in par-
ticipant populations, but we know from our findings that 
location setting (rural, suburban, urban) and race/ethnic-
ity also are important factors that are part of the exter-
nal context in which an intervention is implemented. As 
CFIR measures are still in development and testing in 
the field, it will require many more research applications 
like this to understand the most effective way to capture 
each of these domains, constructs, and sub-constructs. 
In the future, to further test these measures, we hope to 
examine other implementation outcomes, such as extent 
of implementation of DPP, the quality of implementation, 
and/or sustainability.

Related to our analysis, latent variables usually rec-
ommend at least three items per latent construct; how-
ever, we only had two variable indicators for the inner 
setting latent variables [34]. We did find good internal 
consistency for all of our CFIR constructs, and this is 
also strengthened by our mixed methods study design 
building off of a previous qualitative study to inform 
items selection, adaptation, and creation in this quanti-
tative study [28]. We also found good model fit with our 
latent variables with the divided the Inner Setting con-
structs and found significant paths between all three 
latent CFIR variables. This is also a new exploration from 
other applications of CFIR and future research may want 
to continue to examine relationships among constructs 
in addition to CFIR constructs on implementation out-
comes. Another limitation was the consolidation of many 
organizational characteristics (e.g., reducing populations 
served to White or non-White). Future studies may want 
to focus more on particular organizational characteris-
tics more specifically. To our knowledge, this is one of the 
first applications of quantitative CFIR items using struc-
tural equation modeling, which we believe helps expand 
the possibilities of CFIR and implementation science 
measures and methods.

Conclusions
This study provides valuable insight into the internal 
and external organizational factors related to National 
DPP enrollment. Our findings suggest that to facilitate 
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enrollment, program implementers should prioritize the 
Structural Characteristics and other organization char-
acteristics such as adequate staffing, expanding the pro-
gram in multiple locations (rural, suburban, and urban), 
and improving recruitment of non-White participants. 
Participant reach (enrollment) is an important implemen-
tation outcome for the National DPP and vital to making 
population-level decreases in diabetes incidence in the 
USA. While the CFIR latent variables were not signifi-
cantly related directly or indirectly to enrollment, the item 
responses and construct scores provide useful information 
regarding implementation strengths and areas for imple-
mentation support. Implementing staff believe that the 
National DPP is a needed program and aligned with their 
organization’s mission. Those working to scale the National 
DPP should ensure the program is a priority for organiza-
tion leadership and all the necessary staff motivators and 
supports are in place. In addition, other health preven-
tion programs can use the methods and findings from 
this study to further understand and inform the impact of 
organization factors on implementation outcomes.

Abbreviations
CDC	� Centers for Disease Control and Prevention
CFIR	� Consolidated Framework for Implementation Research
DPP	� Diabetes Prevention Program
DPRP	� Diabetes Prevention Recognition Program
DTTAC​	� Diabetes Training and Technical Assistance Center

Supplementary Information
The online version contains supplementary material available at https://​doi.​
org/​10.​1186/​s43058-​023-​00522-3.

Additional file 1: Table A1. CFIR Constructs Correlation Matrix.

Additional file 2: Table A2. Organization Variables Correlation Matrix.

Additional file 3: Table B. Organization Characteristics and CFIR Item 
Bi-variates.

Additional file 4: Tables C1-3. Structural Equation Model Results.

Acknowledgements
This work was made possible by the partnership between Emory’s Diabetes 
Training and Technical Assistance Center and The Georgia Center for Diabetes 
Translation Research.

Authors’ contributions
LM—design, conception, analysis, interpretation, and writing of the manu-
script. RH—survey design and analysis. MCK, RH, SP, LB, MBW, CE reviewed all 
study protocols and instruments, assisted with interpretation of findings, and 
contributed in writing the manuscript. All authors read and approved the final 
manuscript.

Funding
This study was funded by Emory University Rollins School of Public Health. 
MBW is partially supported by NIDDK P30DK111024; MCK and CE are sup-
ported by U48DP006377.

Availability of data and materials
Quantitative data is available by reasonable request to the corresponding 
author.

Declarations

Ethics approval and consent to participate
This study was reviewed and provided exemption by the Emory University 
Institutional Review Board (STUDYID00002611).

Consent for publication
Not applicable.

Competing interests
The authors declare that they have no competing interests.

Author details
1 Rollins School of Public Health Emory University, 1518 Clifton Rd, Atlanta, GA 
30322, USA. 

Received: 4 April 2023   Accepted: 28 October 2023

References
	1.	 Centers for Disease Control and Prevention. CDC 2022 National Diabe-

tes Statistics Report 2022 [Available from: https://​www.​cdc.​gov/​diabe​
tes/​data/​stati​stics-​report/​index.​html.

	2.	 Ritchie ND, Baucom KJ, Sauder KA. Current perspectives on the 
impact of the National Diabetes Prevention Program: building on 
successes and overcoming challenges. Diabetes Metab Syndr Obes. 
2020;13:2949.

	3.	 Ely EK, Gruss SM, Luman ET, Gregg EW, Ali MK, Nhim K, et al. A 
national effort to prevent type 2 diabetes: participant-level evalua-
tion of CDC’s National Diabetes Prevention Program. Diabetes Care. 
2017;40(10):1331–41.

	4.	 Meyer H. Medicare diabetes prevention: enrollment short of projections. 
Health Aff (Millwood). 2021;40(11):1682–7.

	5.	 Centers for Disease Control and Prevention. National Diabetes Prevention 
Program 2022 [Available from: https://​www.​cdc.​gov/​diabe​tes/​libra​ry/​repor​
ts/​repor​tcard/​natio​nal-​dpp.​html#:​~:​text=​As%​20of%​20Mar​ch%​202022%​
2C%​20CDC​,Natio​nal%​20DPP%​20lif​estyle%​20cha​nge%​20pro​gram.

	6.	 Ackermann RT. From programs to policy and back again: the push and 
pull of realizing type 2 diabetes prevention on a national scale. Diabetes 
Care. 2017;40(10):1298–301.

	7.	 Damschroder LJ, Aron DC, Keith RE, Kirsh SR, Alexander JA, Lowery JC. 
Fostering implementation of health services research findings into prac-
tice: a consolidated framework for advancing implementation science. 
Implement Sci. 2009;4:50.

	8.	 Kirk MA, Kelley C, Yankey N, Birken SA, Abadie B, Damschroder L. A system-
atic review of the use of the consolidated framework for implementation 
research. Implement Sci. 2015;11(1):1–3.

	9.	 Means AR, Kemp CG, Gwayi-Chore M-C, Gimbel S, Soi C, Sherr K, et al. 
Evaluating and optimizing the consolidated framework for implementation 
research (CFIR) for use in low- and middle-income countries: a systematic 
review. Implement Sci. 2020;15(1):17.

	10.	 Damschroder LJ, Reardon CM, Opra Widerquist MA, Lowery J. Conceptualiz-
ing outcomes for use with the Consolidated Framework for Implementation 
Research (CFIR): the CFIR Outcomes Addendum. Implement Sci. 2022;17(1):7.

	11.	 Li S-A, Jeffs L, Barwick M, Stevens B. Organizational contextual features that 
influence the implementation of evidence-based practices across health-
care settings: a systematic integrative review. Syst Rev. 2018;7(1):72.

	12.	 Liang S, Kegler MC, Cotter M, Phillips E, Beasley D, Hermstad A, et al. Integrat-
ing evidence-based practices for increasing cancer screenings in safety net 
health systems: a multiple case study using the Consolidated Framework for 
Implementation Research. Implement Sci. 2015;11(1):109.

	13.	 Thompson T, Kreuter MW, Caito N, Williams RS, Escoffery C, Fernandez ME, 
et al. Implementing an evidence-based tobacco control program at five 
2-1-1 call centers: an evaluation using the Consolidated Framework for 
Implementation Research. Nicotine Tob Res. 2019;21(2):180–7.

	14.	 McHugh S, Dorsey CN, Mettert K, Purtle J, Bruns E, Lewis CC. Measures of outer 
setting constructs for implementation research: a systematic review and analysis 
of psychometric quality. Implement Res Practice. 2020;1:2633489520940022.

https://doi.org/10.1186/s43058-023-00522-3
https://doi.org/10.1186/s43058-023-00522-3
https://www.cdc.gov/diabetes/data/statistics-report/index.html
https://www.cdc.gov/diabetes/data/statistics-report/index.html
https://www.cdc.gov/diabetes/library/reports/reportcard/national-dpp.html#:~:text=As%20of%20March%202022%2C%20CDC,National%20DPP%20lifestyle%20change%20program
https://www.cdc.gov/diabetes/library/reports/reportcard/national-dpp.html#:~:text=As%20of%20March%202022%2C%20CDC,National%20DPP%20lifestyle%20change%20program
https://www.cdc.gov/diabetes/library/reports/reportcard/national-dpp.html#:~:text=As%20of%20March%202022%2C%20CDC,National%20DPP%20lifestyle%20change%20program


Page 16 of 16Madrigal et al. Implementation Science Communications           (2023) 4:142 

	15.	 Ross J, Stevenson F, Lau R, Murray E. Factors that influence the implementa-
tion of e-health: a systematic review of systematic reviews (an update). 
Implement Sci. 2016;11(1):146.

	16.	 Glasgow RF, Vogt TM, Boles SM. Evaluating the public health impact of 
health promotion interventions: the RE-AIM framework. Am J Public Health. 
1999;89:1322–7.

	17.	 Proctor E, Silmere H, Raghavan R, Hovmand P, Aarons G, Bunger A, et al. Out-
comes for implementation research: conceptual distinctions, measurement 
challenges, and research agenda. Adm Policy Ment Health Ment Health 
Serv Res. 2011;38(2):65–76.

	18.	 Glasgow RE, Harden SM, Gaglio B, Rabin B, Smith ML, Porter GC, et al. RE-AIM 
planning and evaluation framework: adapting to new science and practice 
with a 20-year review. Front Public Health. 2019;7:64.

	19.	 Fernandez ME, Walker TJ, Weiner BJ, Calo WA, Liang S, Risendal B, et al. Develop-
ing measures to assess constructs from the Inner Setting domain of the Consoli-
dated Framework for Implementation Research. Implement Sci. 2018;13(1):52.

	20.	 El Joueidi S, Bardosh K, Musoke R, Tilahun B, Abo Moslim M, Gourlay K, et al. 
Evaluation of the implementation process of the mobile health platform 
‘WelTel’ in six sites in East Africa and Canada using the modified consoli-
dated framework for implementation research (mCFIR). BMC Med Inform 
Decis Mak. 2021;21(1):293.

	21.	 Trevena L, Mac O, Muscat DM, Bakhit M, Shepherd HL, Dimopoulos-Bick T, 
et al. Scaling-up shared decision making in multidisciplinary osteoarthritis 
care teams: a qualitative study using the Consolidated Framework for Imple-
mentation Research With Three Demonstration Sites. 2021.

	22.	 Batsis JA, McClure AC, Weintraub AB, Sette D, Rotenberg S, Stevens CJ, et al. 
Barriers and facilitators in implementing a pilot, pragmatic, telemedicine-
delivered healthy lifestyle program for obesity management in a rural, 
academic obesity clinic. Implement Sci Commun. 2020;1(1):83.

	23.	 Damschroder LJ, Reardon CM, Auyoung M, Moin T, Datta SK, Sparks JB, et al. 
Implementation findings from a hybrid III implementation-effectiveness 
trial of the Diabetes Prevention Program (DPP) in the Veterans Health 
Administration (VHA). Implement Sci. 2017;12(1):94.

	24.	 Dineen TE, Bean C, Jung ME. Implementation of a diabetes prevention 
program within two community sites: a qualitative assessment. Implement 
Sci Commun. 2022;3(1):11.

	25.	 Pratt R, Saman DM, Allen C, Crabtree B, Ohnsorg K, Sperl-Hillen JM, et al. 
Assessing the implementation of a clinical decision support tool in primary 
care for diabetes prevention: a qualitative interview study using the Consoli-
dated Framework for Implementation Science. BMC Med Inform Decis Mak. 
2022;22(1):15.

	26.	 Jacobs SR, Glasgow L, Amico P, Farris KD, Rutledge G, Smith BD. Integrating 
the Consolidated Framework for Implementation Research (CFIR) into a Cul-
turally Responsive Evaluation (CRE) Approach to Conduct Mixed- Method 
Evaluations of Diabetes Prevention and Management Programs Reaching 
Underresourced Populations and Communities. Prevention Sci. 2023:1–0.

	27.	 Wilson HK, Wieler C, Bell DL, Bhattarai AP, Castillo-Hernandez IM, Williams ER, 
et al. Implementation of the Diabetes Prevention Program in Georgia Coop-
erative Extension According to RE-AIM and the Consolidated Framework for 
Implementation Research. Prev Sci. 2023:1–2.

	28.	 Madrigal L, Manders OC, Kegler M, Haardörfer R, Piper S, Blais LM, et al. Inner 
and outer setting factors that influence the implementation of the National 
Diabetes Prevention Program (National DPP) using the Consolidated Frame-
work for Implementation Research (CFIR): a qualitative study. Implement Sci 
Commun. 2022;3(1):104.

	29.	 Escoffery C, Haardoerfer R, Marchak J, Halpin S, Chow E, Sadak K, et al. Use 
of children’s oncology group (COG) guidelines among pediatric late effect 
clinics: the role of inner and outer setting factors. 11th Annual Conference 
on the Science of Dissemination and Implementation; December 3, 2018; 
Washington, DC 2018.

	30.	 Helfrich CD, Li YF, Sharp ND, Sales AE. Organizational readiness to change assess-
ment (ORCA): development of an instrument based on the Promoting Action 
on Research in Health Services (PARIHS) framework. Implement Sci. 2009;4:38.

	31.	 Ditty MS, Landes SJ, Doyle A, Beidas RS. It takes a village: a mixed method 
analysis of inner setting variables and dialectical behavior therapy implemen-
tation. Adm Policy Ment Health Ment Health Serv Res. 2015;42(6):672–81.

	32.	 Wilcox S, Jake-Schoffman DE, Saunders RP, Kinnard D, Kaczynski AT, Hutto 
B, et al. Predictors of implementation in the faith, activity, and nutrition 
dissemination and implementation study: application of the Consolidated 
Framework for Implementation Research (CFIR) in a statewide initiative. 
Transl Behav Med. 2021;11(2):419–29.

	33.	 Van den Broeck J, Cunningham SA, Eeckels R, Herbst K. Data clean-
ing: detecting, diagnosing, and editing data abnormalities. PLoS Med. 
2005;2(10):e267.

	34.	 Mueller RO, Hancock GR. Structural equation modeling. The reviewer’s 
guide to quantitative methods in the social sciences: New York: Routledge; 
2019. p. 457–68.

	35.	 Kline RB. Principles and practice of structural equation modeling: Guilford 
publications. 2023.

	36.	 Brownson RC, Fielding JE, Green LW. Building capacity for evidence-based 
public health: reconciling the pulls of practice and the push of research. 
Annu Rev Public Health. 2018;39:27–53.

	37.	 Ariel-Donges AH, Gordon EL, Dixon BN, Eastman AJ, Bauman V, Ross KM, 
et al. Rural/urban disparities in access to the national diabetes prevention 
program. Transl Behav Med. 2020;10(6):1554–8

	38.	 AuYoung M, Moin T, Richardson CR, Damschroder LJ. The diabetes preven-
tion program for underserved populations: a brief review of strategies in the 
real world. Diabetes Spectr. 2019;32(4):312–7.

	39.	 Albright A. The national diabetes prevention program: from research to 
reality. Diabetes Care Educ Newsl. 2012;33(4):4.

	40.	 Spence R, Sisson EM, Dixon DL. Survey of CDC-recognized community 
pharmacies providing the National Diabetes Prevention Program and 
impact of the COVID-19 pandemic on program delivery. J Am Pharm Assoc. 
2022;S1544–3191(22):00092–9.

	41.	 Nhim K, Gruss SM, Porterfield DS, Jacobs S, Elkins W, Luman ET, et al. Using 
a RE-AIM framework to identify promising practices in National Diabetes 
Prevention Program implementation. Implement Sci. 2019;14(1):81.

	42.	 Baucom KJW, Pershing ML, Dwenger KM, Karasawa M, Cohan JN, Ozanne 
EM. Barriers and facilitators to enrollment and retention in the National 
Diabetes Prevention Program: perspectives of women and clinicians within 
a health system. Women’s Health Rep. 2021;2(1):133–41.

	43.	 Gruss SM, Nhim K, Gregg E, Bell M, Luman E, Albright A. Public health 
approaches to type 2 diabetes prevention: the US National Diabetes Preven-
tion Program and beyond. Curr Diab Rep. 2019;19(9):78.

	44.	 Ilott I, Gerrish K, Booth A, Field B. Testing the Consolidated Framework for 
Implementation Research on health care innovations from South Yorkshire. 
J Eval Clin Pract. 2012:n/a-n/a.

	45.	 Damschroder LJ, Reardon CM, Widerquist MAO, Lowery J. The updated Con-
solidated Framework for Implementation Research based on user feedback. 
Implement Sci. 2022;17(1):75.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in pub-
lished maps and institutional affiliations.


	A structural equation model of CFIR inner and outer setting constructs, organization characteristics, and national DPP enrollment
	Abstract 
	Background 
	Methods 
	Results 
	Conclusions 

	Contributions to the literature
	Background
	Methods
	Sampling and data collection
	Instrument development and measures
	Data analyses

	Results
	Descriptive statistics
	CFIR items
	Structural model

	Discussion
	Strengths and limitations

	Conclusions
	Anchor 20
	Acknowledgements
	References


