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Introduction: Complex behavioral interventions such as diabetes shared medical appointments (SMAs)
should be tested in pragmatic trials. Partnerships between dissemination and implementation scientists
and practice-based research networks can support adaptation and implementation to ensure such interventions fit the context. This article describes adaptations to and implementation of the Targeted Training in
Illness Management (TTIM) intervention to fit the primary care diabetes context.
Methods: The Invested in Diabetes pragmatic trial engaged 22 practice-based research network
practices to compare 2 models of diabetes SMAs, based on TTIM. We used surveys, interviews, and observation to assess practice contextual factors, such as practice size, location, payer mix, change and work culture, motivation to participate, and clinical and administrative capacity. The enhanced Replicating Effective
Programs framework was used to guide adaptations to TTIM and implementation in participating practices.
Results: Practices varied in size and patient demographics. All practices had integrated behavioral
health, but limited health educators or prescribing providers. Adaptations to SMA delivery accommodated the
need for flexibility in personnel and reduced scheduling burden. Adaptations to TTIM content were designed
to fit general primary care diabetes and Spanish-speaking patients.
Conclusion: Enhanced Replicating Effective Programs is a useful process framework for adaptation,
implementation, and testing of diabetes SMAs in primary care. Adapting intervention content, delivery, and
training to fit context can help ensure pragmatic trials have both internal and external validity. Attention to
intervention fit to context can support continued practice engagement in research and sustainability of evidence-based interventions. ( J Am Board Fam Med 2020;33:716–727.)
Keywords: Comparative Effectiveness Research, Diabetes Mellitus, Evidence-Based Medicine, Implementation
Science, Mental Health, Motivation, Patient Care Team, Practice-Based Research, Primary Health Care, Shared
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Introduction
Calls for conducting pragmatic research emphasize
generating evidence that can be readily adopted and
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sustained in real-world care settings.1,2 In contrast
to traditional randomized controlled trials, pragmatic trials are “undertaken in the ‘real world’ and
with usual care and [are] intended to help support a
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ﬁdelity to core elements. Enhanced REP consists of
5 phases: preconditions, preimplementation, implementation, maintenance and evolution, and facilitation.19–21 Facilitation within enhanced REP is a
collaborative process in which practice coaches and
local stakeholders work together to implement and
sustain new interventions by encouraging organizational buy-in and support.22 Here, we describe application of the enhanced REP framework for adapting
diabetes SMAs to ﬁt PBRN practice context in the
Invested in Diabetes pragmatic trial. Speciﬁcally, we
describe (1) use of PBRNs to recruit practices for
pragmatic research, (2) use of the enhanced REP
framework to adapt the TTIM intervention to the
primary care context before implementation, and (3)
use of practice facilitation and mixed methods to
reﬁne intervention adaptations and uptake.

Methods
Study Design
Invested in Diabetes is a cluster randomized pragmatic trial testing the comparative effectiveness of
patient-driven versus standardized models of diabetes
SMAs.9 We used quantitative and qualitative methods to assess practice contextual factors relevant to
intervention adaptation and implementation. We
used the enhanced REP framework to adapt interventions for ﬁt within this context, while retaining
core elements needed to address research questions.
Core elements included (1) use of TTIM curriculum
materials, (2) a closed group setting (21 patients,
ideally 8 to 10 per cohort), (3) a set number of sessions with equal duration (12 total hours of instruction), (4) a standardized condition (content delivered
by a health educator with topics in a set order) versus
the addition of a behavioral health provider (BHP)
who delivers TTIM mental and behavioral health
content (in 1 to 21 sessions) and a peer mentor (in
all sessions) with topic order selected by each group
(patient-driven condition), and (5) patients meeting
individually with prescribing providers for medical
management.
Setting and Participants
Twenty-two practices were randomized to deliver
patient-driven or standardized diabetes SMAs (11 per
condition) using existing clinical staff and payment
mechanisms. Eligible practices were required to have
existing health education staff and BHPs, deﬁned as
licensed clinical social workers and/or licensed clinical
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decision on whether to deliver an intervention.”3
Pragmatic research methods have grown in use and
acceptability.4–6 Pragmatic trials should be designed
to closely approximate existing resources, systems,
and processes in diverse usual care settings and
patient populations.3 Pragmatic trials for complex
behavioral interventions in primary care are still
emerging, and methods are needed to minimize
practice burden while maintaining ﬁdelity to
research protocols.7,8
One challenge is ensuring intervention ﬁt for the
primary care context in terms of feasibility and sustainability (using existing staff, resources, and payment mechanisms), acceptability, and responsiveness
to the needs of patients, practice members, and
organizational leaders. Here, we describe our
approach to ensuring intervention ﬁt to context for
the Invested in Diabetes pragmatic trial, including
support for intervention adoption and implementation. Invested in Diabetes is testing the comparative
effectiveness of 2 models of diabetes shared medical
appointments (SMAs) in primary care.9 The study
compares “patient-driven” to “standardized” diabetes
SMAs. Both behavioral intervention models include
diabetes self-management education and support
(DSME/S) using the evidence-based Targeted
Training in Illness Management (TTIM) curriculum.10–13 The setting is 2 practice-based research
networks (PBRNs): the State Networks of Colorado
Ambulatory Practices and Partners and the American
Academy of Family Physicians National Research
Network. PBRNs are an important resource for conducting pragmatic trials,14 connecting researchers
with practices that are both open to innovation and
research and tolerant of balancing ﬁdelity needs with
local customization.15,16
PBRNs provide infrastructure for identiﬁcation
of relevant settings, practice recruitment and
engagement, and methods for randomization that
account for practice context and variation.17
Heintzman et al14 noted that PBRNs beneﬁt from
using dissemination and implementation (D&I)
frameworks and collaborating with D&I scientists
and called for studies that highlight these mutually
beneﬁcial partnerships. D&I frameworks inform the
processes by which interventions are adapted and
implemented in the primary care context and subsequent reporting and evaluation.18 The enhanced
Replicating Effective Programs (REP) framework
supports intervention uptake through adaptation to
local practice settings, while retaining sufﬁcient

Quantitative Measures and Data Collection
A practice representative (eg, practice manager)
ﬁrst completed a baseline practice characteristics
survey, including 20 items assessing practice size
and type, types and numbers of providers in the
practice (including clinicians with prescribing privileges and those eligible to serve as health educators), patient demographics, payer mix, and prior
experience with SMAs and quality improvement
(QI) initiatives. This survey also included several
subscales from the Patient-Centered Medical
Home Practice Monitor, consisting of 33 items
addressing QI processes, data capacity, team-based
care, and population management subscales.23,24 All
practice staff and clinicians were invited to complete the Practice Culture Assessment, a 22-item
survey of organizational change culture, work culture, and practice chaos.25
Qualitative Data Collection
Individual interviews were conducted with speciﬁc
care team members from each practice, including
27 medical providers, 19 BHPs, 23 health educators, 27 SMA coordinators, and 14 practice managers. A semistructured interview guide focused on
experience and understanding of SMAs, perceived
importance of SMAs, sustainability factors, and
expected patient response to the SMAs. A demographic form assessed interviewee practice role,
background, and credentials.
Quantitative Analysis
Baseline practice characteristics and culture surveys
were analyzed with descriptive statistics and compared
across conditions. Categorical variables were analyzed
via the Fisher’s exact test due to the small sample size.
Medians were compared via the Wilcoxon rank-sum
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test. Practice Culture Assessment scores were compared using linear regression with a ﬁxed term for
study arm and random facility effect to account for
correlation among responses from the same practice.
Qualitative Analysis
Interview transcripts were analyzed using thematic
analysis (data triangulation and a constant comparative technique). Using immersion crystallization
with repeated phases of reading, reviewing, and
reﬁning themes and codes,26 a team of 3 qualitative
researchers developed a master code list using a priori codes based on the underlying project theory
and de novo codes developed through an iterative,
collaborative process.27 The team then independently coded the same documents and compared
them until a high degree of conceptual interrater
reliability was established, at which point documents were independently coded by 1 team member. We used a matrix approach to summarize
qualitative data across themes for each practice.28
Corroborating/legitimizing (ie, determining validity of qualitative themes) was conducted to ensure
accuracy of themes and as an approach to member
checking.26 This includes a process of reviewing
interviews after analysis, reviewing the literature to
conﬁrm/disconﬁrm themes, and seeking input from
the research team. The qualitative interview ﬁndings were intended to complement and triangulate
with quantitative data and stakeholder discussions;
insights were consistent across sources. We intentionally interviewed speciﬁc care team members
from each practice to ensure representation of perspectives from each practice and, therefore, continued interviews even after thematic saturation was
achieved.
Enhanced REP Implementation Process
Figure 1 shows the application of enhanced REP to
the Invested in Diabetes study.
Preconditions Phase
During this phase, an evidence-based intervention
for a targeted patient population that ﬁts with local
clinical settings is selected. Intervention materials
are adapted based on local stakeholder input.
Intervention training, implementation, and outcome measures are reﬁned and “packaged” in a
user-friendly way.19,22,29 Before this study, we
engaged patients with diabetes, family members,
and health care providers in the Boot Camp
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psychologists who worked in primary care (note that
we did not restrict participation to or formally assess
level or type of integrated care model for this project;
practices endorsed a range of colocated to fully integrated models). As part of usual processes of care,
patients could be referred to BHPs in both study conditions for behavioral health concerns; for the
patient-driven condition, BHPs were intentionally
included in the delivery of the TTIM content, thus
actively integrating the BHPs into diabetes education
and self-management support. Covariate constrained
randomization ensured balance in practice characteristics across conditions.17

Translation (BCT) community engagement process.30,31 The BCT objective was to identify preferences about DSME/S in primary care.32 Based on
BCT, the study team (including patient stakeholders) identiﬁed TTIM as an evidenced-based
DSME/S curriculum that ﬁt stakeholder preferences for addressing concurrent medical and mental
health needs. The TTIM version selected for
Invested in Diabetes was developed for diabetes and
co-occurring serious mental illness.10–13 Diabetes distress was selected as the primary patient-centered outcome and glycohemoglobin (HbA1c) as the primary
clinical outcome. Cost and sustainability were prioritized as practice-level outcomes.
Preimplementation Phase
The next step is to identify and engage practices in
preparing for implementation. After orientation to
core elements of the intervention, participating
practices identify staff to deliver the intervention.
Communication protocols are established between
practices and researchers to create dialog regarding
further adaptations needed to ﬁt local context. In
this study, PBRNs recruited practices with interest
and capacity to implement diabetes SMAs. We elicited local stakeholder input to reﬁne the protocol
and clarify potential payment mechanisms for diabetes SMAs. We assessed practice context and
resources and negotiated adaptations to intervention materials and delivery protocols for ﬁt while
retaining ﬁdelity to core elements. Practice staff
roles were also determined for intervention delivery
as well as operational support.

doi: 10.3122/jabfm.2020.05.200049

Implementation Phase
The next phase involves dissemination of the packaged intervention, training in intervention delivery,
ongoing technical assistance, resolving implementation barriers, and evaluation and ﬁdelity monitoring. For this study, the research team disseminated
the packaged intervention to practice members,
including training and recruitment materials (with
additional guidance for recruiting peer mentors in
the patient-driven condition) and electronic health
record templates for documentation. Practice
coaches met with practice staff to facilitate implementation tailoring. Practice facilitators assisted in
process mapping and identifying potential implementation barriers and adaptations. Communication
strategies such as quarterly practice stakeholder calls
and scheduled practice coach check-ins were established. Practice coaches scheduled at least 4 facilitation sessions per practice, plus more outreach as
needed.
Iterative Process of Adaptations
Adaptations are deliberate modiﬁcations made to
intervention design or delivery to ﬁt the context or
address implementation barriers.33 Informed by
preimplementation data and insights from practice
coaching sessions, and in collaboration with stakeholder groups, the study team discussed and
approved adaptations needed to ﬁt practice
capacity, culture, workﬂows, resources, and systems, without compromising ﬁdelity. We used
the Framework for Reporting Adaptations and
Modiﬁcations-Expanded (FRAME) by Stirman
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Figure 1. The enhanced Replicating Effective Programs framework for Invested in Diabetes Study planning and
adaptations. Abbreviation: SMAs, shared medical appointments.

Contextual Characteristics
Practice type, N (%)
federally qualiﬁed
health centers
Practice location, N (%)
Urban
Rural
Suburban
Estimated no. of diabetes
patients, median (range)
Latino patients > 10%, N
(%) of practices
Minority patients > 20%,
N (%) of practices

Overall (n = 22)

Patient-Driven Condition
(n = 11)

Standardized Condition
(n = 11)

12 (54)

5 (45)

5 (45)

17 (77)

9 (82)

8 (73)

Difference across
Conditions*
P = 1.00

P = 1.00
3 (14)
2 (9)
549 (90–4000)

1 (9)
1 (9)
500 (90–4000)

2 (18)
1 (9)
576 (214–2112)

P = .48

10 (67)

5 (63)

5 (71)

P = 1.00

13 (87)

5 (71)

8 (100)

P = .20

Payer mix, median (range)
Private insurance FFS
or preferred provider
organization

11 (3–70)

12 (3–64)

10 (5–70)

Private managed care
Medicare

11 (5–35)
19 (2–60)

15 (10–20)
20 (9–30)

10 (5–35)
14 (2–60)

Medicaid

40 (2–63)

30 (5–60)

55 (2–63)

Other public insurance
Self-pay or uninsured

3 (0–5)
10 (0–92)

3 (0–5)
6 (0–92)

3 (0–5)
10 (3–36)

Unknown

0 (0–10)

0 (0–10)

0 (0–5)

Other
Private (FFS 1
managed care) >
(Medicare 1 Medicaid
1 other pub)

4 (0–100)
3 (19%)

0 (0-0)
2 (29%)

9 (0–100)
1 (11%)

P = .55

7 (2–39)

8 (3–65)

P = .39

2 (1–6)

3 (1–6)

P = .79

No. of clinicians with
8 (2–65)
prescribing privileges,
median (range)
No. of staff eligible to be
2 (1–6)
health educator, median
(range)
Doctorate level: 3;
No. of behavioral health
providers by level of
Master’s level: 10;
training (interviewees)
other: 4; unknown: 2
Previous experience with
SMAs, N (%)
PCMH PM†, median
(range)
PM data capacity

Doctorate level: 2;
Master’s level: 5; other:
3; unknown: 1

10 (45)

5 (45)

Doctorate level: 1;
Master’s level: 5; other:
1; unknown: 1
5 (45)

P = 1.00

79 (39–100)

89 (50–100)

77 (39–96)

P = .26

PM team-based care

75 (35–100)

80 (50–100)

75 (35–95)

P = .27

PM quality
improvement processes

82 (7–100)

82 (50–100)

82 (7–100)

P = 1.00

PM population
management

70 (0–100)

70 (50–100)

73 (0–90)

P = .62

FFS, fee for service; PM, Patient-Centered Medical Home Practice Monitor; SMAs, shared medical appointments.
*P values reported for comparisons across conditions.
†
Possible scores range from 0–100.

et al.33,34 to codify the type of intervention adaptation, organized by intervention content (curriculum and materials), context (format, setting,
population, and personnel), training, and evaluation.
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Results
Practice Contextual Characteristics
Practice contextual characteristics are shown in
Table 1 (practice-level measures) and Table 2
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Table 1. Baseline Practice Contextual Characteristics

PCA Scores*

PCA Category

Overall

Patient-Driven
Practices

Standardized
Practices

Difference between
Conditions†

Work culture, mean 6 SD
Change culture, mean 6 SD

70.4 6 14.6 (n = 432)
71.5 6 15.5 (n = 433)

70.2 6 15.1
72.0 6 14.5

70.8 6 13.9
70.8 6 16.8

P = .66
P = .44

Chaos, mean 6 SD

35.1 6 16.9 (n = 432)

34.6 6 16.0

35.8 6 18.1

P = .46

PCA, Practice Culture Assessment; SD, standard deviation.
*Possible scores range from 0–100.
†
The P value seen in the table is derived from the ﬁxed effect for study arm in the linear regression model.

(provider and staff-level measures). Practices varied
along several dimensions related to practice type,
size, location, culture, stafﬁng, health information
systems, patient demographics and language, and
payer mix. Twelve federally qualiﬁed health centers
and 10 non-federally qualiﬁed health centers enrolled. Most practices self-identiﬁed as urban/suburban and 3 were rural. Most practices had experience
with SMAs (77%), whereas half had experience with
diabetes-speciﬁc SMAs (50%). All practices had an
existing QI team and used an electronic health record. Half of the practices served a Latino population
and 1 served a Native American population. There
were no differences between study conditions.

Baseline Practice Interviews
Thematic analysis revealed perceived opportunities
and barriers to address in preparing for SMA implementation. Practices saw value in opportunities to
improve diabetes care using SMAs, as most interviewees reported QI efforts had not adequately
improved diabetes metrics. Practices recognized
that a team-based approach including behavioral
health and other practice resources was especially
important:
“I think somehow ﬁguring out how to intertwine behavioral health more in with diabetics because. . .it can
be a very stressful condition for people. As I mentioned
earlier, stress contributing to higher cortisol levels, higher
blood sugars, generally being unwell” [physician]
“. . .improve diabetes management and health literacy
of patients, empowerment of patients and yeah, the ability for patients to feel able to do these things, like conﬁdence and compassion.” [BHP]
Practices with previous experience delivering
SMAs described several past challenges but also interest in trying again, with Invested in Diabetes project implementation support. Patient recruitment

doi: 10.3122/jabfm.2020.05.200049

and retention was one challenge to address: “The
variable attendance, trying to get that buy-in [from
patients] and that follow-through. . .people would be really
motivated at ﬁrst, and then quickly taper off after [initial
sessions].” [prescribing provider]
Involving prescribing providers in SMAs—
needed to ensure reimbursement but also logistically difﬁcult—was also an anticipated challenge.
“We’ve learned a lot about how to make the SMA structure easier on providers, which I think is challenging,
especially when you are dealing with issues of productivity, which is always important, and then, of course, sustainability. Our program—we’ve pushed the limits of
productivity, and we’re still not yet sustainable.” [SMA
coordinator].
Adaptations to Fit Context
Table 3 shows key differences in personnel, setting,
population, and format between the original versus
adapted delivery of TTIM to ﬁt context while
retaining core elements. TTIM was not originally
designed for delivery by a multidisciplinary care
team, including a prescribing provider, or for
patients to select topic order. Training, facilitation,
and intervention materials provided guidance for
these features. Table 4 summarizes adaptations
made during enhanced REP phases to intervention
content, delivery (personnel, format, and setting/
population), and trainings. One major adaptation
was condensing TTIM from 12 1-hour modules to
6 2-hour modules, given challenges of coordinating
visits and patient burden. As many practices prioritized education on stress management (vs serious
mental illness), we added an alternative general
stress and coping module based on a related intervention.13 Table 5 shows how practice contextual
characteristics informed adaptation decision making. The study team also at times negotiated with
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Table 2. Baseline Practice Culture Assessment Scores among All Clinicians and Staff in Participating Practices

Group-format with
Primary care setting for
standardized topic
patients with diabetes
order or topic order
(6 co-occurring mental
selected by patients; 1:1
health conditions)
visits with prescribing
provider for medication
management
SMI, serious mental illness; TTIM, Targeted Training in Illness Management.

Six 2-hour sessions with content focused on skills building, stress
and coping, and self-management of diabetes, with optional
SMI content
Adapted
TTIM

Delivered by practice staff: health educators,
behavioral health providers, and peer mentors
(differs by condition)

Research setting for
patients with diabetes
and SMI
Group-format with
standardized topic
order
Twelve 1-hour sessions with content focused on skills building and Delivered by study nurses and peer educators
self-management of diabetes and SMI
Original
TTIM

Setting and Population
Format
Personnel
Content

Table 3. High-Level Intervention Adaptations to Targeted Training in Illness Management Intervention Content and Context for Delivery in Primary Care

Intervention
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individual practices based on their speciﬁc needs
and circumstances to ensure the project’s success.
Figure 2 provides case vignettes describing how the
intervention was adapted in consideration of diverse
practice contexts.
Signiﬁcant adaptations involved personnel delivering SMAs. Several practices had concerns about
involving prescribing providers at every session given
scheduling challenges and patient copay burden. Not
all practices determined they needed reimbursement
from prescribing provider encounters. The resulting
adaptation was to support practices in determining
how many and in which sessions to include prescribing providers, while recommending their involvement at minimum during the ﬁrst and last sessions.
Similarly, the health educator role was expanded
based on stafﬁng needs to include nutritionists, medical assistants, and community health workers (with
adequate supervision), whereas our initial protocol
called for a registered nurse, health educator, or certiﬁed diabetes educator. BHPs were ineligible for the
health educator role, despite some requests for
this adaptation, as BHP involvement is a core
distinguishing element of the patient-driven condition. BHP eligibility for the patient-driven
condition also expanded. Although people ﬁlling
the BHP role were predominantly masters-level
licensed clinical social workers and doctoral-level
licensed clinical psychologists, some had a
Bachelor’s degree in social work and psychology,
were licensed family therapists, or were going
through training to be a BHP, either through
education or on-the-job training. As the patientdriven condition also includes a peer mentor, the
study’s patient stakeholders developed peer mentor selection criteria and recruitment materials
for use by practices.
We adapted practice training for diabetes
SMAs. For health educators, training ﬁrst
includes a comprehensive review of the TTIM
instructor’s manual, as with prior TTIM training, but was modiﬁed to further cover group
facilitation skills, how to involve the peer mentor
and BHP (for the patient-driven condition), and
role playing sessions. To reduce time and travel
burden based on feedback from initial training
sessions, we shortened training from 8 to 6 hours
and offered choices of in-person locations or
video conferencing and the option to complete
training on a single day or split over 2 days. For
prescribing providers, a 1-hour training provides

doi: 10.3122/jabfm.2020.05.200049

Removed ongoing TTIM illness management phase

General stress and coping module substituted for
primary care population in lieu of Diabetes and
Serious Mental Illness module

Content adaptations:
removing elements

Content adaptations:
adding and substituting
elements

Professional graphic design for visuals for
patient handbook and PowerPoint slides

Offered remote and multiday trainings in addition to
full-day in person trainings

Incorporated role play into trainings

Expanded beyond initial 5 planned sessions to meet practices’ needs for additional support

Use of icons and text formatting to guide reader
through use of the instructor’s manual

Implementation Phase

Delivered by practice staff: health educators, behavioral health providers, peer mentors (differs by
condition)

Group facilitation instructions added

Developed system to prioritized practice facilitation
outreach based on practice implementation progress

Developed two versions of instructor manual based on
study condition (standardized vs patient-driven SMA)

Added PharmD as eligible for prescribing provider

Up-to-date diabetes management, nutrition, and physical
activity content substituted

Added 1:1 visits with prescribing provider for medical
management

In patient-driven condition, behavioral health
provider and peer mentor instructions
added

Updated stress management tips with infographic from
the American Heart Association “Fight Stress with
Healthy Habits”

Emphasized medical management of diabetes

PROs and instructions for addressing PROs as Translation of TTIM instructor’s manual and patient
part of tailoring content to patients added
handbook to Spanish

In standardized condition, manual provides instructions on
duration of each topic; patient-driven manual provides
suggested time only
Less focus on serious mental illness, with now-optional
mental health elements

Adjusted timing to ﬁt experience of interventionists

Selected TTIM curriculum based on inclusion of diabetes
self-management and mental health focus
Selected TTIM based on inclusion of peer educators

PRO, patient-reported outcomes; SMA, shared medical appointments; TTIM, targeted training in illness management; SMI, serious mental illness.

Training adaptations

Content adaptations:
packaging and visual
appeal
Practice facilitation
adaptations

Delivery adaptations:
personnel

Divided content and training material for
standardized versus patient-driven SMA
conditions.
In patient-driven condition, provided instructions for reordering content to ﬁt cohort-speciﬁc
preferences
Changed TTIM manual language to focus
more on a primary care population rather
than SMI population

Repackaged and reordered content into 6 2-hour
modules (vs original 12, 1-hour modules)

Pre-implementation Phase

Stakeholder input prioritizes patients selecting topics, peer mentors, and involvement of behavioral
health professionals

Stakeholder input prioritizes mental and physical health content

Preconditions Phase

Replicating Effective Programs Phases

Content adaptations:
reordering elements and
adjusting timing

Selection of intervention
content
Speciﬁcation of core
elements for delivery of
SMAs

Intervention Content and
Delivery Adaptations

Table 4. Intervention Content and Delivery Adaptations across the Replicating Effective Programs Phases
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Contextual Factors

Invested in Diabetes Practice
Characteristics

Corresponding Adaptations

Data capabilities and population
management

All practices had electronic health records
Some had registries to help identify
eligible patients
Varied experience with PRO collection
and use

Simpliﬁed eligibility criteria for patients
(any adult with Type II diabetes, no
exclusion criteria) for ease of
identiﬁcation
Ensured PROs were relevant to clinical
care and SMA discussions

Payer mix

Practices vary in payer mix, with different
billing and reimbursement practices

Prior experience with SMAs

Some practices had prior experience
delivering and billing for diabetes SMAs

Informed guidelines for frequency of
prescribing provider visits (at every
session/1st/last only etc)
Provided documentation templates and
common billing codes used for diabetes
SMAs
Informed intensity of technical assistance,
plans for process mapping; practice
coaches spent more time with helping
practices determine SMA workﬂows and
stafﬁng

Team-based care

Practice all had behavioral health
Inﬂuenced plans to include behavioral
Some were fully integrated with
health providers in trainings alongside
behavioral health providers and
health educators (in patient-driven
experienced with integrated team-based
condition) and adaptations to mental
care; others had collocated care where the
health and stress and coping content
behavioral health provider operated
independently of the primary care
provider

Patient populations

Practices delivering care to >10%
Hispanic/Latino patients opted to
provide SMAs in Spanish
Patients vary in prior diabetes education,
resources, and literacy

Spanish language TTIM materials and
Spanish-speaking peer mentors and
health educators made available
Optional TTIM content with basic vs
more advanced information and skills,
with instructions to practices for selecting
content most appropriate for their
patients (e.g., basic carb counting vs
glycemic index content)

Practice culture

Practices had moderate-to-high chaos and
moderate-to-strong change culture; high
chaos practices more sensitive to burden
and resources

Inﬂuenced decisions about how to reduce
burden to practices and how much
technical assistance was required from the
coach

Practice location and size

Practices vary in size, urban, suburban, and
rural
Native American population that travels
≥50 miles for primary care services

Informed ﬂexibility/adaptations around
frequency/duration of sessions, expected
size of cohorts, and number of sessions

Practice clinician and staff availability

Practices vary in number and type of
clinicians and staff available to deliver
SMAs

Inﬂuenced adaptations to health educator
and prescribing provider eligibility
criteria, frequency of prescribing provider
visits

PRO, patient-reported outcomes; SMA, shared medical appointments; TTIM, targeted training in illness management.

a brief review of the TTIM curriculum and guidance
on documentation to support reimbursement. Peer
mentors receive a 5-hour training that focuses on the
peer support role, with materials adapted from Peers
for Progress35 and TTIM skill-building exercises for
goal setting, action planning, glucose monitoring,
problem solving, and communication skills to prepare peer mentors for demonstrations to SMA
patients.
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Discussion
Prior research has often overlooked how to best
adapt interventions for real-world health care settings, resulting in a limited uptake of evidencebased practices.36 Furthermore, external validity
limitations have often resulted in evidence-based
interventions lacking alignment with practice needs
and priorities, such as yielding a return on
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Table 5. Intervention Content, Delivery, and Training: Adaptations Fit to Context

corresponding adaptations were made to intervention content (eg, general stress and coping), delivery (eg, fewer sessions), training (eg, group
facilitation techniques), and facilitation (eg, tailored
technical assistance depending on prior SMA experience). Similar adaptations to reduce patient barriers and encourage practice-level buy in were
reported by Kowalski et al.8 Adaptations were made
through an iterative process in which patient and
practice stakeholders informed intervention content, format, and delivery before and during initial
implementation. Practice coaches also identiﬁed
opportunities for adaptations at individual practices,
jointly maintaining ﬁdelity to protocols and supporting implementation and sustainability for each
practice—an important function of practice facilitation.38,39 Concurrently, planned adaptations and
explicit discussions and decisions relative to core
elements of the study protocol helped to ensure ﬁdelity and rigor (ie, adaptations were intended to be
“ﬁdelity consistent”).40,41 FRAME was a useful
framework for codifying and categorizing the type
of adaptations.33,34 Practices are likely to make
additional unplanned, ﬁdelity-inconsistent adaptations and will be evaluated separately.33,42

Limitations and Conclusions

investment and minimizing burden.36 Pragmatic
trials can address these limitations, balancing
equally important external and internal validity
concerns.37 In turn, pragmatic trials should report
contextual factors that may inﬂuence replication
and relevance of research ﬁndings36—for which
D&I frameworks may be useful toward “designing
for dissemination and sustainability.” In a pragmatic
trial among PBRN-afﬁliated primary care practices,
we used the enhanced REP framework22 to guide
the process of engaging practices in identifying and
negotiating a variety of adaptations needed to ﬁt
practice contextual factors expected to inﬂuence
adoption, implementation, and sustainability of diabetes SMAs.
Our ﬁndings showed considerable practice context variability across several dimensions, and

doi: 10.3122/jabfm.2020.05.200049

The speciﬁc adaptations made to SMAs for this
project may not generalize to other contexts, as the
practices that participated in this project are PBRN
members with existing behavioral health and health
education resources. However, the primary contribution of this article concerns the process for adaptation to context—whatever that context may be. In
summary, this project illustrates the use of mixed
methods and D&I frameworks, namely, the REP
framework to guide the process of adaptation of an
intervention to ﬁt context and FRAME to describe
and categorize adaptations—expected to simultaneously advance science and support potential for
future uptake—as is the goal of pragmatic trials.43
We acknowledge the important effort and commitment of
the patient, practice, and community stakeholders who participated in the engagement work that led to the conceptualization of this study and those who continue to participate as
patient representatives for the Invested in Diabetes study.
Study team members who also contributed to the work
described in this manuscript include Dennis Gurﬁnkel,
Robyn Wearner, Miriam Dickinson, Jodi Summers Holtrop,
and Patrick Hosokawa. We also extend our gratitude to our
amazing patient stakeholders, Ramona Koren, Tom
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Figure 2. Case vignettes of adaptations to fit practice
characteristics. Abbreviations: SMA, shared medical
appointments; FQHCs, federally qualified health centers.

To see this article online, please go to: http://jabfm.org/content/
33/5/716.full.

References
1. Riley WT, Glasgow RE, Etheredge L, Abernethy
AP. Rapid, responsive, relevant (R3) research: a call
for a rapid learning health research enterprise. Clin
Transl Med 2013;2:10.
2. Kessler R, Glasgow RE. A proposal to speed translation of healthcare research into practice: dramatic change is needed. Am J Prev Med
2011;40:637–44.
3. Loudon K, Treweek S, Sullivan F, Donnan P,
Thorpe KE, Zwarenstein M. The PRECIS-2 tool:
designing trials that are ﬁt for purpose. BMJ
2015;350:h2147.
4. Ford I, Norrie J. Pragmatic trials. N Engl J Med
2016;375:454–63.
5. Glasgow RE, Chambers D. Developing robust, sustainable, implementation systems using rigorous, rapid
and relevant science. Clin Transl Sci 2012;5:48–55.
6. Treweek S, Zwarenstein M. Making trials matter:
pragmatic and explanatory trials and the problem of
applicability. Trials 2009;10:37.
7. Kirsh SR, Lawrence RH, Aron DC. Tailoring an
intervention to the context and system redesign
related to the intervention: a case study of implementing shared medical appointments for diabetes.
Implement Sci 2008;3:34.
8. Kowalski CP, Veeser M, Heisler M. Formative evaluation and adaptation of pre-and early implementation
of diabetes shared medical appointments to maximize
sustainability and adoption. BMC Fam Pract
2018;19:109.
9. Kwan BM, Dickinson LM, Glasgow RE, et al. The
Invested in Diabetes Study Protocol: a cluster
randomized pragmatic trial comparing standardized
and patient-driven diabetes shared medical appointments. Trials 2020;21:65.
10. Sajatovic M, Dawson NV, Perzynski AT, et al. Best
practices: optimizing care for people with serious
mental illness and comorbid diabetes. Psychiatr
Serv 2011;62:1001–3.
11. Sajatovic M, Gunzler DD, Kanuch SW, et al. a 60week prospective rct of a self-management intervention for individuals with serious mental illness and diabetes mellitus. Psychiatr Serv 2017;68:883–90.
12. McKibbin CL, Patterson TL, Norman G, et al. A
lifestyle intervention for older schizophrenia
patients with diabetes mellitus: a randomized controlled trial. Schizophr Res 2006;86:36–44.

726

JABFM September–October 2020 Vol. 33 No. 5

13. Bauer MS, McBride L. Structured group psychotherapy for bipolar disorder: the life goals program.
2nd ed. New York (NY): Springer Publishing Co.;
2003.
14. Heintzman J, Gold R, Krist A, Crosson J,
Likumahuwa S, DeVoe JE. Practice-based research
networks (PBRNs) are promising laboratories for
conducting dissemination and implementation
research. J Am Board Fam Med 2014;27:759–62.
15. Andrews JE, Pearce KA, Ireson C, Love MM.
Information-seeking behaviors of practitioners in a
primary care practice-based research network
(PBRN). J Med Libr Assoc 2005;93:206–12.
16. Cohen DJ, Crabtree BF, Etz RS, et al. Fidelity versus ﬂexibility: translating evidence-based research
into practice. Am J Prev Med 2008;35:S381–
389.
17. Dickinson LM, Beaty B, Fox C, et al. Pragmatic
cluster randomized trials using covariate constrained randomization: a method for practicebased research networks (PBRNs). J Am Board Fam
Med 2015;28:663–72.
18. Holtrop JS, Rabin BA, Glasgow RE.
Dissemination and implementation science in
primary care research and practice: contributions
and opportunities. J Am Board Fam Med
2018;31:466–78.
19. Kilbourne AM, Neumann MS, Pincus HA, Bauer
MS, Stall R. Implementing evidence-based interventions in health care: application of the replicating effective programs framework. Implement Sci
2007;2:42.
20. Kitson AL, Rycroft-Malone J, Harvey G, McCormack
B, Seers K, Titchen A. Evaluating the successful implementation of evidence into practice using the PARiHS
framework: theoretical and practical challenges.
Implement Sci 2008;3:1.
21. Stetler CB, Damschroder LJ, Helfrich CD,
Hagedorn HJ. A guide for applying a revised version of the PARIHS framework for implementation. Implement Sci 2011;6:99.
22. Kilbourne AM, Neumann MS, Waxmonsky J, et al.
Public-academic
partnerships:
evidence-based
implementation: the role of sustained communitybased practice and research partnerships. Psychiatr
Serv 2012;63:205–7.
23. Dickinson WP, Dickinson LM, Nutting PA, et al.
Practice facilitation to improve diabetes care in primary care: a report from the EPIC randomized
clinical trial. Ann Fam Med 2014;12:8–16.
24. Jortberg BT, Fernald DH, Hessler DM, et al.
Practice characteristics associated with better
implementation of patient self-management support. J Am Board Fam Med 2019;32:329–40.
25. Ohman-Strickland PA, John Orzano A, Nutting
PA, et al. Measuring organizational attributes
of primary care practices: development of a new
instrument. Health Serv Res 2007;42:1257–73.

http://www.jabfm.org

J Am Board Fam Med: first published as 10.3122/jabfm.2020.05.200049 on 28 September 2020. Downloaded from http://www.jabfm.org/ on 8 August 2022 by guest. Protected by
copyright.

Carrigan, Barbara Clay, Jim and Jo Smith, David Downey,
and Sharon Trujillo. Your contributions to the success of
this project are invaluable. Thank you to the participating
practices for investing in diabetes care and research; your
contributions to society are substantial.

doi: 10.3122/jabfm.2020.05.200049

36. Huebschmann AG, Leavitt IM, Glasgow RE.
Making health research matter: a call to increase
attention to external validity. Annu Rev Public
Health 2019;40:45–63.
37. Kwan BM, Sills MR, Graham D, et al. Stakeholder
engagement in a patient-reported outcomes (PRO)
measure implementation: a report from the
SAFTINet practice-based research network
(PBRN). J Am Board Fam Med 2016;29:102–15.
38. Baskerville NB, Liddy C, Hogg W. Systematic
review and meta-analysis of practice facilitation
within primary care settings. Ann Fam Med
2012;10:63–74.
39. Harvey G, Lynch E. Enabling continuous quality
improvement in practice: the role and contribution
of facilitation. Front Public Health 2017;5:27.
40. La Bash H, Galovski T, Stirman SW. Adapting
evidence-based psychotherapies while maintaining
ﬁdelity. Curr Treat Options Psych 2019;6:198–
209.
41. Miller CJ, Wiltsey-Stirman S, Baumann AA.
Iterative Decision-making for Evaluation of
Adaptations (IDEA): A decision tree for balancing
adaptation, ﬁdelity, and intervention impact. J
Community Psychol 2020;48:1163–77.
42. Escoffery C, Lebow-Skelley E, Haardoerfer R,
et al. A systematic review of adaptations of evidence-based public health interventions globally.
Implement Sci 2018;13:125.
43. Owen NE, Goode A, Sugiyama TA, et al.
Designing for dissemination in chronic disease prevention and management. In: Brownson RC,
Colditz GA, Proctor EK, eds. Dissemination and
implementation research in health: translating science to practice. New York, NY: Oxford
Scholarship Online; 2017.

Adapting Diabetes Shared Medical Appointments 727

J Am Board Fam Med: first published as 10.3122/jabfm.2020.05.200049 on 28 September 2020. Downloaded from http://www.jabfm.org/ on 8 August 2022 by guest. Protected by
copyright.

26. Crabtree BF, Miller WL. Doing qualitative research.
Thousand Oaks, CA: Sage Publications; 1999.
27. Addison RB. Grounded hermeneutic research. 2nd
ed. Thousand Oaks (CA): Sage; 1999.
28. Miles MB, Huberman AM, Saldaña J. Qualitative
data analysis: a methods sourcebook. 3rd.
Thousand Oaks (CA): Sage; 2014.
29. Waxmonsky J, Kilbourne AM, Goodrich DE, et al.
Enhanced ﬁdelity to treatment for bipolar disorder:
results from a randomized controlled implementation trial. Psychiatr Serv 2014;65:81–90.
30. Nease DE, Jr., Daly JM, Dickinson LM, et al.
Impact of a boot camp translation intervention on
self-management support in primary care: a report
from the INSTTEPP trial and meta-LARC consortium. J Patient Cent Res Rev 2018;5:256–66.
31. Westfall JM, Zittleman L, Felzien M, et al.
Reinventing the wheel of medical evidence: how
the boot camp translation process is making gains.
Health Aff (Millwood) 2016;35:613–8.
32. Kwan BM, Jortberg B, Warman MK, et al.
Stakeholder engagement in diabetes self-management: patient preference for peer support and other
insights. Fam Pract 2017;34:358–63.
33. Stirman SW, Miller CJ, Toder K, Calloway A.
Development of a framework and coding system for
modiﬁcations and adaptations of evidence-based
interventions. Implement Sci 2013;8:65.
34. Stirman SW, Baumann AA, Miller CJ. The
FRAME: an expanded framework for reporting
adaptations and modiﬁcations to evidence-based
interventions. Implement Sci 2019;14:58.
35. Peers for Progress. Take action: train peer supporters. Available from: http://peersforprogress.org/
take-action/train-peer-supporters. Accessed January
29, 2020.

