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Abstract
Relatively few successful medication adherence interventions 
are translated into real-world clinical settings. The Prevention 
of Cardiovascular Outcomes in African Americans with Diabetes 
(CHANGE) intervention was originally conceived as a rand-
omized controlled trial to improve cardiovascular disease-re-
lated medication adherence and health outcomes. The purpose 
of the study was to describe the translation of the CHANGE trial 
into two community-based clinical programs. CHANGE 2 was 
available to Medicaid patients with diabetes and hypertension 
whose primary care homes were part of a care management 
network in the Northern Piedmont region of North Carolina. 
CHANGE 3 was available to low-income patients receiving care 
in three geographical areas with multiple chronic conditions 
at low or moderate risk for developing cardiovascular disease. 
Adaptations were made to ensure fit with available organiza-
tional resources and the patient population’s health needs. 
Data available for evaluation are presented. For CHANGE 2, we 
evaluated improvement in A1c control using paired t test. For 
both studies, we describe feasibility measured by percentage 
of patients who completed the curriculum. CHANGE 2 involved 
125 participants. CHANGE 3 had 127 participants. In CHANGE 
2, 69 participants had A1c measurements at baseline and 
12-month follow-up; A1c improved from 8.4 to 7.8 (p = .008). 
In CHANGE 3, interventionists completed 47% (n = 45) of calls 
to enroll participants at the 4-month encounter, and among 
those eligible for a 12-month call (n = 52), 21% of 12-month 
calls were completed with participants. In CHANGE 2, 40% of 
participants (n = 50) completed all 12 encounters. Thoughtful 
adaptation is critical to translate clinical trials into communi-
ty-based clinic settings. Successful implementation of adapted 
evidence-based interventions may be feasible and can posi-
tively affect patients’ disease control.

Keywords  

Medication adherence, Implementation, Chronic 
disease, Diabetes, Hypertension, Diffusion of 
innovation

BACKGROUND
Developing and testing behavioral interventions 
is time and resource consuming. A  minority of ef-
fective interventions, approximately 14%, are imple-
mented in “real-world” settings, taking an average of 
17 years to be translated into practice [1, 2]. Even 
when interventions are translated into practice, 
they may not be implemented in the way that they 
were designed [3]. This challenge of translating 

and implementing interventions causes a tension  
between research and practice. Clinicians need 
timely, evidence-based solutions to improve health 
care delivery and patients’ health outcomes. When 
evidence-based behavioral interventions that have 
been proven effective in trials are not implemented in 
community-based practices, the potential to improve 
patients’ health and well-being is lost [4]. Emerging 
health information technology and evolving health 
policies necessitate more efficient implementation 
of proven interventions. Effective interventions may 
be obsolete before we implement them in the “real 
world” if we continue to rely on the traditional re-
search pipeline [4].

Evidence-based practices are often adapted when 
they are translated into the real world [4, 5]. These 
adaptations may be purposeful and planned or  
unintentional deviations from the intervention as it 
was designed [6]. Adaptations vary regarding their 
extensiveness and therefore have varying degrees of 
impact on fidelity (e.g., the agree to which core com-
ponents are implemented as originally designed) and 
health outcomes [3, 7]. Arguments supporting strict 

Implications
Practice: Our experience with the CHANGE 
projects demonstrates that thoughtful adaptation 
is critical to translate clinical trials into commu-
nity-based clinic settings. Successful implementa-
tion of adapted evidence-based interventions may 
be feasible and can positively affect patients’ dis-
ease control.

Policy: Given the significance of medication ad-
herence in the CMS five-star rating system, there 
is a need to translate successful research interven-
tions into real-world settings.

Research: There is a need to design and report 
adherence improvement interventions in a way 
that they could be practically translated into com-
munity-based settings.
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fidelity to the original intervention and advocating 
for adaptation have both been made [3, 8, 9]. It is 
known that adaptation of intervention content and 
delivery may improve an intervention’s impact [10] 
and that there is a continuum of adaptations with 
different impacts on fidelity [8], but relatively little 
is known about the impact of a full range of adap-
tations on the effectiveness of interventions imple-
mented in community settings. One reason why 
little is known about the full range of adaptations is 
because few interventions report and classify their 
adaptations in a meaningful way that can be applied 
to other interventions.

Stirman et al. developed a system for classifying 
modifications to interventions across a variety of set-
tings [6]. We selected this framework because it is 
applicable to interventions requiring coordination 
of multiple staff and innovative procedures to en-
courage or support individual behavioral change [6, 
11]. We applied this classification system to adapta-
tions made to the Cholesterol, Hypertension, And 
Glucose Education (CHANGE) study. CHANGE 
was originally conceived as a tightly controlled ran-
domized control trial to improve cardiovascular 
disease (CVD)-related medication adherence and 
health outcomes for African American patients [12]. 
While statistically significant improvements in bio-
logical outcomes were not achieved within the time 
constraints of the clinical trial, partly attributed to 
significant missing data in the electronic health 
records, CHANGE was associated with statistically 
significant improvements in medication adherence. 
Medication adherence was not hampered by missing 
data as the biological outcomes were. This develop-
ment was notable in that medication management 
is strongly associated with clinically significant 
improvements in health in these chronic illness pa-
tient populations. The improvement in medication 
adherence was not only statistically significant but 
also attracted attention from local clinical stakehold-
ers who were eager for immediate tools to support 
their patients’ chronic disease self-management.

The original CHANGE trial was funded as a 
clinical trial and took place in an academic med-
ical center. CHANGE was then implemented in 
two different environments—community-based 
clinics serving a predominately Medicaid popula-
tion (CHANGE 2)  and a Centers for Medicare & 
Medicaid Services (CMS) demonstration project 
(CHANGE 3). The objective of this article is to de-
scribe adaptations of the CHANGE intervention in 
various environments using an established classifica-
tion system.

Original CHANGE study (Phase I): traditional academic  
medical center
CHANGE was a tightly controlled randomized clin-
ical trial testing the delivery of an evidence-based pro-
gram to improve medication adherence and clinical 

outcomes among African Americans patients with 
diabetes receiving primary care at Duke University 
Medical Center [12]. The methods and curriculum 
have been previously described [13]. The interven-
tion was delivered by nurses over the telephone. 
Over 12  months, participants received monthly 
calls designed to engage them in self-management. 
Nurse interventionists also communicated with 
participants’ primary care providers regarding par-
ticipants’ self-reported readiness to change their 
behaviors and medication management needs. 
Outcome measures included both process meas-
ures (e.g., self-reported medication adherence) and 
clinical outcome measures obtained from individ-
uals’ medical records (e.g., systolic blood pressure, 
HbA1c, low-density lipoprotein cholesterol).

At the conclusion of the study, participants in 
the intervention arm were more likely to report 
improved medication adherence (odds ratio 4.4, 
95% confidence interval: 1.8–10.6, p < .001), but this 
did not translate into improvements in clinical out-
come measures possibly because of missing clinical 
measures that were not available from the electronic 
medical record [12]. Our previous work suggests 
that interventions may have a differential impact 
for specific patient subpopulations [14]. Despite its 
mixed success, the CHANGE intervention curric-
ulum filled an important clinical need by providing 
self-management support and was adopted by two 
nonacademic groups.

Because of differing resource availability and 
populations’ health needs, CHANGE was adapted 
before it was implemented by nonacademic groups. 
Adaptation required consideration of core compo-
nents (Fig. 1), the essential program elements that 
are believed to make the program effective and 
should be kept intact to maintain the intervention’s 
effectiveness [15]. Core components included con-
tent helping patients evaluate the risk to benefit 
ratio of medication adherence, and skill-building 
for confidence and self-efficacy with making health  
behavior changes.

METHODS

CHANGE Phase II: adaptation for community-based clinics 
serving Medicaid population

Population
The Northern Piedmont Community Care (NPCC) 
primary care case management program consists 
of 53 community-based clinics serving a predomin-
ately low-income, Medicaid population in six coun-
ties (Durham, Granville, Vance, Warren, Person, 
and Franklin) of North Carolina. These communi-
ty-based clinics sought an evidence-based tool to 
support patients who were struggling with hyperten-
sion and diabetes control that was easily accessible 
and required fewer resources than in-person visits.
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Patients were referred for CHANGE 2 through 
several paths. The nurse care manager referred po-
tential patients at the point of care. She also reviewed 
existing administrative and clinical records to iden-
tify potential patients and then telephoned them to 
ask about their interest in participation. In-service 
training was conducted at the NPCC communi-
ty-based clinics to encourage providers to refer add-
itional patients.

Intervention
A team of clinicians at these clinics developed a case 
management program targeting high-risk, complex 
patients (e.g., poor cardiovascular disease control 
and/or recent hospitalizations), but the program was 
not effecting large enough improvements in disease 
control to affect health outcomes. A  team of mul-
tiple providers approached the research team (the 
research team were also the developers of the ori-
ginal intervention) and asked whether the CHANGE 
intervention materials could be adapted for use in 
clinical care. Revisions were made based on sugges-
tions from the Northern Piedmont Community Care 
case managers.

Adaptations are reported in Table  1 and were 
made at the population and cohort level to the inter-
vention content, context, and training of personnel. 
CHANGE was focused on African American 
patients with diabetes. In CHANGE 2, the popula-
tion shifted to patients of all races with comorbid dia-
betes and hypertension. As CHANGE 2 expanded 
the number of patients served, the number and 
type of interventionists also shifted from dedicated  
research nurses in the original trial to nurse case 
managers balancing other job duties.

The intervention content was adapted in sev-
eral ways. First, the content was shortened and 
research-specific language was removed. This 
reduced content made the intervention more prac-
tical for implementation in a clinical setting and 
could be disseminated more easily in clinical practice 
than the original CHANGE program. Additional in-
formation about hypertension was added, and the 

content was simplified for patients with lower health 
literacy skills. Cultural adaptations were also made. 
For example, suggestions regarding engaging in 
healthy dietary behaviors and physical activity were 
modified based on cultural preferences of the rural 
North Carolina populations. Additional examples 
of modifications include changing images in printed 
materials to more closely represent characteristics of 
patients enrolled in CHANGE 2 (e.g., both sexes, 
all races, overweight) and changing dietary guid-
ance to address healthier options for food prepar-
ation and menu selection at popular eateries in rural 
North Carolina. North Carolina tends to be very 
hot during the summer and materials stressed ways 
to engage in physical activity that was free and air 
conditioned in the local community (e.g., walking in 
an air-conditioned shopping mall). Local resources 
were introduced, particularly resources available 
through Medicaid coverage and a federally quali-
fied health centers in the area, including access to 
prescription medications, and provision of mirrors 
for diabetic patients to conduct self-examinations of 
their feet.

CHANGE 2 occurred over a 3-year period, but 
there were periods of time when delivery of the inter-
vention was interrupted because of staff turnover 
and other administrative changes (Fig.  2). During 
the 3-year period, we encountered unique challenges 
and made adjustments accordingly. First, patients 
were referred from multiple sources (e.g., different 
clinic sites and case managers) who had differing 
familiarity with the program’s goals. To minimize 
program drift, the research staff provided multiple 
on-the-job and as-needed training sessions with 
CHANGE 2 clinic staff. Because of staff turnover 
and hiring delays, CHANGE 2 was suspended for 
7 months. These interruptions in the study protocol 
are often a reality when working with “real world” 
clinics serving traditionally underserved patient pop-
ulations. The research team maintained contact with 
the clinical partners during this interlude. When the 
program resumed, new interventionists required 
training. Because CHANGE 2 was an applied 

• Promoting knowledge of diabetes, 
hypertension, cholesterol, lifestyle 
behaviors and their association with 
CVD risk

Knowledge

• Helping patients evaluate the risk to 
benefit ratio or medication adherence 
and healthy CVD behaviors

Risk Perception

• Skill building to support patients in 
making CVD behavioral changes such 
as smoking cessation, weight loss, 
increasing physical activity, improving 
diet, and managing stress

CVD Behaviors

Fig 1 | Core components of CHANGE. 
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clinical program and not a research study, there was 
no target sample size or definitive end dates; thus, 
the program expanded to fit demand. This expan-
sion required the research team to be facile regard-
ing training and retraining clinic staff, modifying the 
patient-tracking database to accommodate clinics 
needs on an ongoing basis, and maintaining com-
munication between the research and clinical teams. 
The nurse case manager regularly visited clinics 
managers and providers and conducted in-service 
training for her NPCC colleagues to encourage refer-
rals. This lack of specific target goals put strain on 
resources because the interventionists had to adjust 
their effort and rebalance priorities in order to meet 
the increased patient load and the extended inter-
vention delivery timeframe. Finally, because the 
overall goal of CHANGE 2 was to improve patients’ 
chronic disease control, many patients were offered 
support services in addition to CHANGE 2; how-
ever, the clinical staff did not systematically collect 
information about co-intervention. The potential for 
co-intervention made it challenging to know the pre-
cise impact of CHANGE 2 on health outcomes.

CHANGE Phase III: adaptation for CMS demonstration 
project

Population
The CHANGE program was also adapted and 
integrated into an ongoing intervention—the 
Southeastern Diabetes Initiative (SEDI) [16]. SEDI 
was a CMS demonstration project that aimed to  
improve diabetes control and wellness in four 

counties spanning three states (i.e., North Caroline, 
Mississippi, West Virginia). SEDI used a risk algo-
rithm to determine high, moderate, and low risk of 
having a severe clinical outcome in the next year. 
The risk algorithm determined the likelihood of 
experiencing a severe cardiovascular health outcome 
within the next year (i.e., 90%–100% high risk, 65%–
89% moderate risk). The data feeding into the algo-
rithm came from two sources: the electronic health 
record and a manual data collection sheet completed 
by a patients’ health care provider. Patients could be 
identified through the algorithm and/or identified 
by their provider and then scored. Patients who 
scored high risk were enrolled in the primary SEDI 
project. Those at low or moderate risk were offered 
SEDI adapted CHANGE program. This adaptation 
has been coined as CHANGE 3 (Table 1 and Fig. 2).

Intervention
While the first two iterations of CHANGE used nurse 
interventionists, CHANGE 3 relied on community 
health workers without formal clinical training. As 
a result, the program content had to be adapted to 
stay within the community health workers scope 
of professional practice. For example, intervention 
content about side effect reporting and providing 
medication management were removed because 
community health workers were not equipped to 
address these issues.

In addition, CHANGE 3 was a larger-scale pro-
gram with 14 interventionists and participants in 
large and diverse geographic areas. Therefore, adap-
tations were made to the training program. Instead 

Who made the modifica�ons?

• CHANGE 2: researchers + 
team of mul�ple providers

• CHANGE 3: researchers + 
administrators

What was modified?
• CHANGE 2:

• Content:
• Refined and simplified language for 

low literacy groups
• Modified to be culturally 

appropriate (e.g., healthy diet 
examples)

• Added informa�on about 
hypertension

• Removed research-specific 
language

• Context: Se�ng, personnel, and 
popula�on

• Training & Evalua�on: 
• Interven�onists received 

individualized on-the-job training 
(same as originally designed) 

• CHANGE 3:
• Content: 

• Refined and simplified language for 
low literacy groups

• Modified to be culturally 
appropriate (e.g., healthy diet 
examples)

• Removed informa�on about side 
effects and medica�on 
management

• CHANGE curriculum was integrated 
with Southeastern Diabetes 
Ini�a�ve educa�onal content

• Context: Se�ng, personnel, and 
popula�on

• Training & Evalua�on: 
• Interven�onists received training 

through a series of 5 video 
conferencing calls las�ng 60-90 
minutes each

At what level of delivery were modifica�ons made?

• Popula�on level: 
• For CHANGE 2 and CHANGE 3 

modifica�ons were made to make the 
content culturally appropriate (e.g., but 
providing culturally appropriate diet and 
exercise examples). Minor refinements 
were made to simplify language. 

• In one of the smaller coun�es in-person 
was exchanged for telephonic delivery 

• Process by which reinforcement literature 
was provided.

• Cohort level: Content for both adap�ons was 
tailored based on the cohort’s health condi�ons. 
For example, pa�ents with and without diabetes 
received different disease-specific informa�on.

What was the context in which modifica�ons were 
made?

• CHANGE 2:
• Format: Not adapted.
• Se�ng: Community-based clinics 

(originally academically-affiliated 
primary care clinics)

• Personnel: People delivering the 
interven�on were clinical nurses 
(originally research nurse)

• Popula�on: People with hypertension 
and diabetes of all races (originally 
African Americans with diabetes)

• CHANGE 3:
• Format: Not adapted. 
• Se�ng: four coun�es across NC and WV

What was the nature of the content 
modifica�on?

• Refining (e.g., simplify language, provide 
culturally appropriate examples)

• Removing elements (e.g., research
language)

• Integra�ng interven�on into another 
approach)

Fig 2 | Classification of adaptations
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of receiving individualized on-the-job training, 
interventionists were trained through a series of five 
video conferencing calls lasting 60–90 min each. For 
reference after training, the research team provided 
a standard operating procedures manual with step-
by-step directions on delivery of intervention con-
tent and how to use the intervention software.

Despite training and documentation efforts,  
because CHANGE 3 was integrated into a larger 
demonstration project, the original research team 
was not well integrated into operational decisions 
and was unable to evaluate fidelity. Local adapta-
tion was necessary, and there was also program drift. 
For example, CHANGE 3 involved four study sites 
and these sites had different operating procedures 
for approaching potential eligible patients. One 
site was required to mail letters before telephoning 
patients about the project. However, the other three 
sites could telephone patients directly (i.e., without 
mailing letters) after receiving agreement from their 
primary care provider. In addition, one CHANGE 3 
site had difficulty contacting patients over the tele-
phone. Their solution was to deliver the interven-
tion content in person when the patients presented 
in the clinic. Finally, based on clinical need, patient 
enrollment continued up to 2 months prior to the 
end of the primary SEDI project. Thus, participants 
enrolled later only had exposure to the intervention 
for 2–9  months instead of the planned 12-month 
period.

RESULTS
The methods and outcomes of the original 
CHANGE research study have been previously 
described [12, 13].

CHANGE 2: adaptation for community-based clinics serving 
Medicaid population
For CHANGE 2, anecdotal reports suggest that 
loss to follow-up was a problem, but drop-out was 
not routinely measured or quantified. However, 
there was a striking difference in patients who 
completed the CHANGE 2 curriculum and those 
who did not. At baseline, most participants were 
African American (80.2%, n  =  97), women (75%, 
n = 94), with an average age of 57. The baseline me-
dian A1c was 8.03 among patients who completed 
the curriculum, compared with a median A1c of 
11.1 for those who did not (n  =  78 with baseline 
A1c; Fig. 3). Patients with a presumed greater need 
for the intervention were less likely to complete 
the program. However, among patients for whom 
both baseline and follow-up A1c laboratory values 
were available (n = 69), the median A1c improved 
from a baseline of 8.4–7.8 (p  =  .008). CHANGE 
2 had 40% (n  =  50) complete all 12 encounters; 
however, since it was not a controlled study, it took 
longer than 12  months for some to complete all 
encounter calls.

Sustainability of interventions is important. While 
a formal sustainability assessment was not formally 
conducted, clinic staff and leadership reported that 
the CHANGE 2 curriculum supported their clinic 
goals. Despite local stakeholder engagement and 
support, as a result of changing North Carolina state 
legislature priorities, the CHANGE 2 program was 
discontinued. This addresses the importance of 
gaining stakeholder and policy support at multiple 
levels.

CHANGE 3: adaptation for CMS demonstration project
Ownership of CHANGE 3 demonstration project 
was held by the clinic. The research team could 
not access patient-level data; thus, health outcome 
data was unavailable. We report participants’ demo-
graphic characteristics and measures of feasibility 
(e.g., percentage of participants completing each 
monthly telephone encounter). Most participants 
were African American (59%, n = 55), women (60%, 
n = 46), and between the ages of 26–64 years (69%, 
n  =  64). The majority of participants originated 
from North Carolina (Durham county 46%, n = 44; 
Cabarrus county 41%, n = 39). Rural counties had 
difficult enrolling participants. Clinic staff cited 
transportation problems and poor telephone infra-
structure as barriers (e.g., poor cellular service).

The majority of participants (82%, n  =  77) com-
pleted at least two telephone-based encounters. 
There was a significant drop-out. Drop-out occurred 
for many reasons. The patient population targeted 
in CHANGE 3 (low-income patients at moderate or 
high risk of CVD) may respond well to more inten-
sive intervention programs. Thirty-four participants 
were presented with the opportunity to receive in 
home-based care and, in favor of that program, with-
drew from CHANGE 3. The clinic staff involved in 
CHANGE 3 often had difficulty reaching patients 
because they came to the clinic infrequently and 
were challenging to reach over the phone (e.g., dis-
connected phone numbers, poor cellular service, 
no answers), which resulted in completion of fewer 
telephone encounters and drop-out. Of the remain-
ing participants (n  =  88), 51% (n  =  45) completed 
4 months of the CHANGE 3 telephone encounters. 
Among those eligible (n = 52), only 21% (n = 11) of 
participants completed all 12 possible telephone 
encounters. Sites continued enrolling participants 
knowing that the intervention would end before 
individuals would have an opportunity to complete 
all 12 telephone encounters.

DISCUSSION
The ultimate objective of health service interven-
tions and clinical research is to improve patients’ 
health and the delivery of health care. While fidelity 
is important to ensure that an intervention remains 
effective and works in the way that it was designed, 
adaptation may also be important to ensure fit with 
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organizational resources and patients’ clinical needs 
[8, 17, 18]. There is a tension and a careful balance 
must be struck between fidelity and fit.

In addition, it is important to identify the right 
population for the intervention. In previous studies, 
we have found that an intervention may be more 
effective in a specific patient subpopulation [14]. 
The CHANGE adaptations were intended with the 
goal of delivering the intervention to individuals 
with moderate and high CVD risk, targeting pa-
tient subpopulations who had the most potential to 
benefit. When adapting the CHANGE curriculum, 
the core components identified a priori by the re-
search team remained intact. These included (a) 
the principle of tailoring of the behavioral content 
based on patients’ self-reported level of motivation 
and readiness to change and (b) the focus on the ini-
tiation and persistence phases of medication adher-
ence. Adaptations were made not only to maximize 
the potential program impact but also because of 
sites’ resource availability. While the research team 
was peripherally involved in CHANGE 3, there is 
concern that site’s need for adaptation may have 
trumped fidelity to the core components, allow-
ing for an inappropriate degree of program drift. 
However, that was not the case. In both adaptations, 
the core content remained secure. In CHANGE 2, 
participants received the majority of the interven-
tion content (e.g., near to full dosing of the interven-
tion). However, that was not the case in CHANGE 
3 since people were still being enrolled in the pro-
gram 2 months before it was discontinued.

Measures of feasibility were favorable across 
all three iterations of the CHANGE intervention 
programs. When data were available, the evidence 
tended to suggest that participants’ chronic dis-
ease control improved. However, we did not have  
information about self-reported medication adher-
ence which is a process measure that often leads to 
improvements in clinical outcomes. Improvements 
in self-reported medication adherence, but not 
in clinical outcomes, were demonstrated in the 

initial CHANGE clinical trial [12]. In the absence 
of self-reported medication adherence informa-
tion, we sought pharmacy claims data to calculate 
medication adherence (e.g., medication posses-
sion ratio) from the CHANGE 2 and CHANGE 3 
study sites but were unable to access these data for  
research purposes. When beginning collaborations 
like CHANGE 2 and CHANGE 3, proactively 
establishing agreements for data sharing is best 
practice.

Our understanding of the true health implications 
of the intervention is limited by the unavailability 
of health outcome data (CHANGE 3)  and by not 
having a control group (CHANGE 2 and CHANGE 
3). The absence of a control group makes evaluating 
regression to mean challenging. However, threats 
to internal validity such as regression to the mean 
are indicative of many “real-world” clinic settings. 
When there is a clinical demand, it may be most eth-
ical and acceptable to clinic administrators to treat 
all-comers.

Implementing interventions in real-world clin-
ics is challenging. We had several lessons learned 
that could be informative to other researchers. 
Specifically, we found differences in language 
and expectations between researchers and nonre-
search clinical staff. Because clinical needs trump 
research agendas and timelines, during CHANGE 
2 and 3, we relied on electronic health record 
data reports of clinically collected laboratory val-
ues. We would suggest that future studies collect 
their own research-ordered laboratory values and 
outcomes data outside of the clinic environment. 
Collection of these data will ensure that complete-
ness and data availability. All three iterations of 
the CHANGE study had a noteworthy amount of 
missing data because of our reliance on clinical 
outcome data that was naturally occurring in the 
EHR. Data could be missing for several reasons 
such as when patients sought care at longer time 
intervals that were outside of our observation 
window or when patients sought care at a different 

Potential DM Patients in select 
clinics in Northern Piedmont 

Network (N ~ 2500)

Enrolled (N=125)

Suspended/Withdrawn 
between
Encounter 2-12 (N=32)

Failed to Complete 
Encounter 1 (N=43) 

Completed Encounter 1 (N =82)

Completed all 12 Program 
Encounters (N=50)

Follow-Up A1C (N= 66)
Labs pulled from chart so N may 
be higher than completers 

Baseline A1C (N = 78)

Enrolled
(N=127)

Failed to reach Encounter 4
(N = 43)

Upgraded to Main study ‘Home 
Based Care’ (N = 34) 
Failed Complete Encounter 1 
(N=5) 

Completed Encounter 1
(N =88)

Completed 4 Encounters
(N = 45)

Completed Program
(N = 11)

(Recruitment continued until 2 months prior to 
program conclusion)

Fig 3 | Study flow diagram.
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health care clinic that was not encompassed in 
the EHR. We found that limited data access was 
a challenge. Future studies could develop contrac-
tual agreements and/or better embed themselves 
into the clinic environment to ensure data access. 
In addition, we found that participating sites had 
limited research infrastructure in the clinic. It is 
critical to proactively determine who will be con-
ducting the study evaluation, define expectations 
before beginning the project, and ensure that the 
party conducting the evaluation has adequate data 
access. When failures occur, it may be difficult 
to disentangle whether the intervention was inef-
fective in the new setting (intervention failure) or if 
the intervention was effective, but was incorrectly 
implemented (implementation failure) [19]. While 
the CHANGE intervention had successes, includ-
ing the improvement in A1c for CHANGE 2, there 
were also mixed results. A minority of participants 
in CHANGE 3 completed the intervention and 
the health outcomes are unknown. Challenges 
may occur when implementing interventions in 
clinical setting. Unlike a structured clinical trial, 
changes in practice are more difficult to control. 
For example, the CHANGE research team had 
no control over managing competing demands for 
clinical staff members’ time, the evolving priori-
ties of key stakeholders, access to identify patient-
level data, or to measure fidelity on a regular basis. 
However, the potential rewards of implementation 
work outweigh these challenges. Implementing 
evidence-based interventions has the potential to 
produce real-world impact and improve popula-
tion health outcomes. We assert that researchers 
should work with clinicians and administrative 
and policy leaders outside of traditional research 
settings. Our goal should extend the translation of 
evidence-based, clinically effective interventions 
beyond the traditional academic setting to where 
patients receive the majority of their care—the 
community-based practice.
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