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Abstract

Background: In a previous study, participation in a 16-week reverse integrated care and group behavioral and educational
intervention for individual swith diabetes and serious mental illness was associated with improved glycemic control (hemoglobin
A1) and BMI. To inform future implementation efforts, more information about the effective components of the intervention is
needed.

Objective: The goal of this study isto identify the aspects of the intervention participants reported to be helpful and to evaluate
the predictors of outcomes.

Methods: This study involved qualitative evaluation and post hoc quantitative analysis of a previous intervention. Qualitative
data were collected using semistructured interviews with 69% (24/35) of the individuals who attended 1 or more group sessions
and 35% (9/26) of the individuals who consented but attended no sessions. Quantitative mixed effects modeling was performed
to test whether improved diabetes knowledge, diet, and exercise or higher group attendance predicted improved hemoglobin A
and BMI. These interview and modeling outcomes were combined using a mixed methods case study framework and integrated
thematically.

Results:  In qualitative interviews, participants identified the application of health-related knowledge gained to real-world
situations, accountability for goals, positive reinforcement and group support, and increased confidence in prioritizing health
goals as factors contributing to the success of the behaviora intervention. Improved knowledge of diabetes was associated with
reduced BMI (3=-1.27, SD 0.40; P=.003). No quantitative variables examined were significantly associated with improved
hemoglobin A, levels.

Conclusions: In this mixed methods analysis of predictors of success in a behavioral diabetes management program, group
participants highlighted the value of positive reinforcement and group support, accountability for goals set, and rea-world
application of health-related knowledge gained. Improved diabetes knowledge was associated with weight loss.
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Introduction Methods
Background Parent Study Design

Thelifetime rate of diabetes among people with schizophrenia
is at least twice than that seen in the general population [1,2].
A study of Medicaid patients with serious mental illness found
an 11.8% prevalence of diabetes [3]. Suboptimal diabetes
management in people with serious mental illness is common
[4-8] and estimated to cost approximately US $8 billion in the
United States annually [8]. High rates of tobacco dependence
and poor understanding of diabetes self-management, including
diet and physical activity goals, are modifiable factors
contributing to the morbidity and mortality associated with
diabetes in people with serious mental illness [9-11]. Serious
mental illnessisused to refer to schizophrenia-spectrumiillness,
bipolar disorder, or severe major depressive disorder.

Despite high diabetes prevalence and high rates of associated
morbidity and mortality, it has been reported that fewer than
one-third of adults with serious mental illness are screened for
diabetes[8,12]. Moreover, among those diagnosed with diabetes,
individual swith mental illnessreceive lessfrequent monitoring
of glycemic control and cardiovascular risk factors such as
hypercholesterolemia than those in the genera population,
despite recommendations of more frequent monitoring for
individuals taking antipsychotic medications [2]. Although
providers may assume that people with serious mental illness
will be poorly adherent to treatment, adults with serious mental
illness have demonstrated good adherence to glucose-lowering
medications, disease self-management, and weight loss programs
when these treatments have been made available to them
[13-16]. At least one large study reported superior adherence
to antihyperglycemic medications among people with
schizophrenia compared with people without schizophrenia
[17].

Objectives

Our open trial of a group intervention for individuals with
serious mental illness and diabetes demonstrated significant
improvement in hemoglobin A;. (HbA,.) and BMI for
participants with serious menta illness and diabetes [18].
Although previous studies of diabetes self-management
interventionsin this population have reported improvementsin
BMI, diabetes knowledge, and psychiatric symptoms, to date,
no published randomized controlled trials have demonstrated
improvements in HbA . [19,20]. Before designing a larger,
more methodologically rigorous controlled trial, we sought to
identify unique features of our intervention, successful strategies,
key messages retained, and potential predictors of positive
outcomes. The purpose of this study is to expand our
understanding of successful intervention components through
an assessment of patient experience, motivations, and perception
of key aspects of the intervention, in addition to quantitative
predictors that emerged through repeated surveys during the
intervention. As 43% (26/61) of the individuals who consented
to this study did not attend any groups, we additionally sought
to ascertain barriers to the participation of these individuals to
better engage and encourage retention in futureiterations of this
intervention.

http://jopm.jmir.org/2021/1/e21934/

The authors designed and tested in an open trial, a behavioral
and educational group intervention, modeled on the Diabetes
Prevention Program [21], for individual swith comorbid diabetes
and serious mental illness that sought to help participants to
reducetheir HbA ;. and BMI by providing health education and
support for implementing practical strategies to address the
social, economic, and behavioral determinants of health faced
by the participants. In the parent study, 61 partici pants consented
to participate and 35 participants attended at |east one session
of the 16-week intervention over a2-year period. Details of this
trial are given in the study by Schnitzer et al [18].

In this intervention, the modules covered basic diabetes
education, diet, exercise, stress reduction, and positive
psychology, taught in a simple format with frequent repetition
and frequent use of concrete, real-world examples that
participants described in the groups. The intervention actively
addressed barriers identified by participants to important
health-related behaviors and choices. These included barriers
to purchasing and preparing healthy food, such aslack of safe
or private food storage options, tendency to obtain food from
convenience stores and fast-food restaurants, and barriers to
exercise (such as discomfort exercising outside because of
paranoia or unsafe neighborhoods). Problem solving using the
Specific, Measurable, Achievable, Redlistic, Timely Framework
for individualized behavior goals[22] wastailored to patients
community environment, for example, how to make healthier
choices at the nearby convenience stores and fast-food
restaurants. Barriers were addressed in concrete ways with the
support of the group to decrease the initial activation demands
associated with trying a new behavior on their own. For
example, nonsugar-containing beverages were sampled in the
group meeting, trips to the Department of Mental Health gym
were taken in a group with coleaders exercising alongside the
participants, labels were read together in food stores to model
how this information might be used to guide the purchase of
healthier food options, and afield trip was taken to the nearby
affordable hospital cafeteria to demonstrate and practice the
identification and purchase of a healthy lunch from available
options.

Current Study—Secondary Analysis Using a
Convergent Mixed Methods Design

Following the completion of the parent study, the authors
conducted semistructured interviews with participants, with the
goal of identifying aspects of the intervention that the
participantsfound most helpful. Using an interactive convergent
mixed methods study design [23,24], the authors mapped themes
that emerged in the qualitative data to quantitative datadomains
and evaluated these as predictors of improved HbA ;. and BMI.
The authors aso interviewed participants who consented but
did not participateto identify barriersto participation and inform
implementation of similar interventionsin future work (Figure
1). All study procedures were approved by the institutional
review board (IRB) of the Massachusetts General Hospital. The
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parent study IRB was amended to alow the recontacting of

Figure 1. Procedural diagram.

Schnitzer et al

previous study participants.

Primary outcome: change in hemoglobin Ay,

Quantitative analysis

Timeline
Parent study
Graup
conducted 16-week group
February 2016 intervention
to October 2018
Qualitative Convergent
interviews .
conducted mixed methods
October 2018 case study
to April 2019

Cualitative data collection (n=33)

Procedure: Semi-structured individual interviews with
group participants {n=24/35) and non-attenders
[n=8/25)

Product: Interdew transcripts

l

analysis (n=35)

Secondary quantitative data

Qualitative data analysis

Procedure: Mixed efects modeling
Product- Predictars of change in Hba1C and BRI

Procedure: Coding and thematic analysis
Product: Coded text and themes

T e

-""'I'Hiegratinn and interpretatic:ﬁ_"'“--\

[ of qualitative and quantitative

results ,/

Pracedure: Interpretation and explanation of
guantitative and qualitative results
Praduwet- DEcustion, imphcations, future reseanch

Qualitative Methods

Participants

After completion of the parent study, the authors requested a
follow-up interview with al individuals who consented to
participate in the study (n=61) about their study experience or
barriers to participation. Criteria for digibility for the initial
study included the diagnosis of serious mental illnessand HbA ;.
26.5, HbA ;. =6 and metformin, or the known diagnosis of
diabetes. A total of 33 participants (24 who attended at |east
one group and 9 who attended no groups) agreed to be
interviewed, and the remaining 28 declined to participate or
could not be contacted.

Exit Interviews

Semistructured individual interviews were designed with
open-ended questions querying participants’ overall experience
with the behavioral and educational intervention, with questions
tailored to reflect their experience as either participating or
declining to participate in the group (Multimedia Appendix 1).
Interviewswere conducted by 3individualstrained in qualitative
interviewing techniques who were not involved in the original
study (VZ, RP, and KL). Questions were posed in aneutral and
open-ended manner to minimize bias. Theinterview guide was
piloted with 5 participantsto assess the clarity of the questions;
no subsequent modifications were made. Interviews were
conducted in English between October 2018 and April 2019 at
the community mental health clinic where the intervention took
place and were audio recorded. Individuals received US $10
for their participation.

http://jopm.jmir.org/2021/1/e21934/
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Qualitative Analysis

Interviews were transcribed using TranscribeMe Inc to secure
transcription services. Analyses were conducted using a
grounded theory approach, with thegoal of identifying patterns
and arranging thesein relationships[25,26]. During open coding,
ateam of 6 researchers met and read 3 transcripts to gain an
awareness of the initial thematic content that arose from the
interviews. This was followed by analytical coding with
grouping of content in consideration of broader meaning and
overarching themes. Two codebooks, one for individuals who
completed the group and one for individual s who consented to
participate but attended no groups, were developed to reflect
patterns of response for each of the 2 study paths. These 2
codebooks were revised over the course of 3 meetings.

The finalized codebooks were used in conjunction with NVivo
qualitative software version 12.0 (QSR International Pty Ltd)
for data organization Qualitative coding was completed by 2
individuals (KS, VZ) with training in qualitative data analysis.
KSand VZ coded all transcripts and held weekly recalibration
meetings to ensure reliability of coding, reduce coding drift,
and resolve discrepanciesin coding. Following the completion
of coding, the fina stage of analysis involved the query of
coding reports and a further round of data immersion first
individually and then discussed in team meetings to identify
content patterns and themes to allow for final interpretation of
data. Selected participant quotations were chosen to illustrate
the prominent themes expressed by the study sample.

Quantitative Analysis

The primary outcome for the parent study was changein HbA ;.

at week 16 [18]. For thissecondary analysis, alinear regression
with a random intercept for subjects was used to identify
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potential predictors of 2 physiologic outcomes that were
significantly improved from pretreatment to posttreatment,
HDbA ., and BMI. The authorsran amultivariate analysiswithin
a penalized regression framework, which shrinks estimates
slightly toward zero to minimize the risk of false positives and
manage any dependencies between predictors. The variables
examined included the number of sessions attended,
improvement in diabetes knowledge assessed through the Short
Diabetes Knowledge Instrument (SDKI) [27], and improvement
in diabetes self-care assessed through the Summary of Diabetes
Self-Care Activities (SDSCAS) subscales [28]. The SDKI isa
13-item questionnaire devel oped and validated in amultiethnic
sample of individuals >60 years of ageto assessanindividual’s
understanding of diabetesillness and management. The SDSCA
measures an individua’s attendance to various aspects of
diabetes self-management (general diet, specific diet, and
exercise) through assessment of days per week a particular
activity is performed.

Integration of Results and Development of Joint
Display

Following qualitative and quantitative data analyses, data were
integrated to identify congruenciesand discrepancies, allow for
meta-inferences, and facilitate richness of data [29-32]. The
results were illustrated with a joint display of quantitative
predictors mapped to relevant qualitative themes and the
resulting mixed method research inference.

Results

Sample Characteristics

Full demographic characteristics of the parent study participants
aregiveninthe study by Schnitzer et al [18]. Among the sample
of individual swho attended at | east one group (n=35), the mean
age was 53 years, 77% (27/35) were male, 46% (16/35) were
white, 34% (12/35) were black, and 20% (7/35) were from other
race. Among individuals who did not attend any group (n=25),
themean agewas 57 years, 60% (15/25) were male, 64% (16/25)
were white, 20% (5/25) were black, and 12% (3/25) were from
other race. Among those who attended at |east one group and
agreed to participate in the qualitative interview (n=24), the
mean age was 52 years, 79% (19/24) were male, 63% (15/24)
were white, 33% (8/24) were black, and 4% (1/24) were from
other race. Among those who did not attend any groups and
agreed to participate in the qualitative interview (n=9), the mean
age was 50 years, 78% (7/9) were male, 67% (6/9) white, 22%
(2/9) black, and 11% (1/9) were from other race. Interview
participants did not differ in age or racial composition from the
parent sample.

Qualitative Results

The mean duration of interviews was 13 min (SD 6) for those
who participated in the groups and 4 min (SD 1) for those who
did not participate. Interviews of group participants and
nonparticipants are reported separately. Quotes provided include
minor editing for flow and clarity.

http://jopm.jmir.org/2021/1/e21934/
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Group Participants

Among those who attended at least one group, 5 major themes
developed around the key aspects of the intervention: (1)
health-related knowledge gains and application to real-world
situations, (2) positive reinforcement from the group, (3)
accountability for setting and achieving goals, (4) group support,
and (5) increased confidence in the ability to prioritize health
goals.

Health-Related Knowledge Gains and Application to
Real-World Situations

Participants reported learning new information from the group
that helped them improvetheir diabetes self-management. They
noted increased confidencein their ability to make changes and
said that learning more about how to manage diabetes helped
them feel more in control of their health-related decisions. In
addition to being able to implement new, healthy behaviors,
they also reported being better able to reduce behaviors they
learned were unhealthy:

I've learned that many of the foodsthat | like and have
considered relatively innocuous are, in the quantities
that | eat them, not conducive to maintaining a good
A The starches, the breads that | grew up with as
someone in an Italian home, pasta and ravioli. [M,
48y0]

If I'm going to eat cake, chocolate cake, my sugar
level's going to go up, who knows up to how much. |
may get dizzy, but if | eat the right things, the ones
the group taught me, | can't go wrong. [M, 54yo]
Actually, what | did start drinking after | started going
to the group was sparkling water or seltzer water.
Yeah. | likethat. | always get thelime or lemon flavor.
[gender fluid, 48y0]

And when the clubhouse hastheir functions, they have
all kinds of sweet foods and stuff. You know those
little fruit cups? Well, if | go over there for lunch and
they're having a fruit cup, I'll say to one of the staff,
“1 can't have this because it has sugar in it. So, can
| have a piece of fruit?” [F, 53y0]

When you buy the food, you have to think of how much
you need per serving. Onetime | went in and bought
a slab of meat. It was nine servings. They say nine
servings on the package. And | had nine servings of
meat... | broke it up into nine servings. [F, 70y0]

Positive Reinforcement From the Group

The importance of positive reinforcement, which the authors
define as encouragement from both group leaders and peers,
was consistently mentioned by participants as a factor that
encouraged their attendance and helped them develop
momentum by continuing to build on positive changes:

You build up morale, and you're encouraged to
acknowl edge peopl €'s success. If somebody had, let's
say, four days over 10,000 steps, everyone basically
applauded. And thisis positive reinforcement... | can't
stress enough the importance of the positive
reinforcement. It almost never felt like a chore to
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come to the group. | mean, there were days when,
owing to my physical limitations by the apnea and
the weather, where it waslike, “ Okay. | gottogoin”
But, often enough, that was rewarded with some good
thing. [M, 48yo0]

They were also good in that no one threw the book
at you. If you said, “ well, | went to the bar and | drank
six liters of beer and | had 19 plates of pasta,” they
would say, “ but one of your days your step count was
above 8000." They would do that... They would say,
“More of that and less of the other stuff” ... They
would say, “ Here is a good sign.” They'd point out
what was going right, and you would get it without
having to be beaten over the head with it. [M, 48y0]

| got an award for it. Yeah, they gave me a little
diabetic award for finishing the course. [M, 42y0]

Accountability for Setting and Achieving Goals

Many participants commented on the importance of being held
accountableto previously set goa's, something they did not feel
had been a part of efforts to help manage their diabetes before
participating in the groups.

You realize, what'd you do well thisweek? What didn't
you do well? We talked about that at the end of the
group, and that really helps. That really helps. [M,
68y0]

The people, they helped us out a lot. They weighed
us. Made sure we were ableto keep our weight under
control, because they said that was important. [M,
62y0]

The very existence of the group certainly helps. The
weekly, or every other weekly, depending on when |
get in here, accountability to [ group leaders] and the
other members of the group. [M, 48y0]

Group Support

Participants reported that being a part of a group entity
comprising peers with shared experience caused them to feel
less alone and isolated in their efforts to manage their diabetes
and improve their overall health:

I mean, here | love people, how they're doing, how
their strugglesare, and how they're combating it, and
how they're dealing with it. It reinforces you, and it's
like we're all human. We all fall. [M, 68yo]

People like that are family, because you know
everybody's in the same category. And it was a nice
feeling, you know, you were working at keeping your

http://jopm.jmir.org/2021/1/e21934/
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lifestyle better, living longer, staying healthy. [M,
62y0]

Everyone does bring something to the group who
shows up and talks candidly. And say, “ Oh, yeah.
You've discovered that too,” or, “ I've donethat, too,’
or, “ Oh, this was a hard week, weather-wise”’ [M,
48y0]

Increased Confidencein the Ability to Prioritize Health
Goals

Individualsfound reward in and support for making their health
apriority and described feeling empowered to continue to make
positive changes:

Especially on the food tip. Oh, man. | don't eat as

heavy as | used to. | miss it, but my health is more

important. [M, 52y0]

Yeah. | mean, it just makes you feel like you've got a

chance (against diabetes); if you can't beat it, you

can control it to whereit's not that much of a problem.

[M, 68yo]
With respect to motivation for group attendance, 58% (14/24)
of group participants stated that receiving US $3 was an
incentive for group attendance and 63% (15/24) of group
participants reported that receiving afree, healthy meal was an
incentive for attendance.

Group Nonparticipants

Analysis of responses from those who did not attend any groups
did not lend itself to a grounded theory approach because of
limited and categorical replies. The authors examined categories
of responses and summarized the impressions as follows.

Among the 9 individuals interviewed who consented to
participate but attended no groups, only 1 reported declining
participation because of feeling uncomfortablein agroup setting.
Two declined because of transportation issues, athough both
stated that they would have attended if transportation had been
provided. Threeindividual s cited distance as a barrier—of these,
1 stated that he or she would have comeif he or she had known
about the available US $3 remuneration and 1 stated he or she
would have come if remuneration had been US $5. Four
individuals cited atime conflict asabarrier, and al the 4 stated
that they would have attended if the group intervention were
held at a different time.

Quantitative Results

In regression models, improvement in the diabetes knowledge
guestionnaire was the only significant predictor of improvement
in BMI (f=-1.27, SD 0.40; P=.003). There were no identified
predictors of improvement in HbA . (Table 1).

J Participat Med 2021 | vol. 13 | iss. 1| e21934 | p. 5
(page number not for citation purposes)


http://www.w3.org/Style/XSL
http://www.renderx.com/

JOURNAL OF PARTICIPATORY MEDICINE

Table 1. Predictors of improvement in hemoglobin A1c and BMI.
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Variable Estimate (B) SD P value

HbA, 2
Sessions attended 0.18 0.15 .23
spK P -0.17 0.16 28
General diet® 0.02 0.16 .89
Specific diet® 0.14 0.15 34
Exercise® -0.12 0.16 43
BMI 0.26 0.17 13

BMI
Sessions attended 0.43 0.38 .25
SDKIP -1.27 0.40 .003
General diet® -0.75 0.40 .06
Specific diet® -0.63 0.39 A1
Exercise® -0.03 0.40 93
HbA 1 0.76 0.49 A1

8HbA ¢ hemoglobin A ;..

BSDKI: Short Diabetes Knowledge Instrument; score range 0-13, with higher scores indicating greater knowledge.
CSubscale of summary of diabetes self-care activities measure: multidimensional assessment of diabetes self-management, number corresponding to

days per week activity is performed, range 0-7.

Data Integration

Improvements in diabetes knowledge emerged as the only
predictor of outcome supported by both qualitative and
quantitative data, insofar as participants self-reported
improvement in diabetes knowledge as important on interview
and SDK score predicted improvement in BMI over the course

of the 16-week intervention (Table 2). Although participants
identified accountability, group support, positive reinforcement,
and self-management (health prioritization and improved
self-confidence) as helpful, neither session attendance rate nor
score improvements on ameasure of diet and exercise self-care
predicted improvement in HbA . or BMI.

Table 2. Joint display of quantitative predictors mapped to relevant qualitative themes and resulting mixed methods research inference for group

attenders.

Quantitative measures Predictive of Improvement

Emergent qualitative themes MMR2inference

in A4 or BMI
Improvements in diabetes knowledge Yes Health-related knowledge gainsand  Convergence
application to real-world situations
Session attendance No «  Accountability in goal setting Divergence
+  Group support . Importanceof factor expanded
«  Positive reinforcement through qualitative data
Diet and exercise self-care No Health prioritization and improved  Divergence

self-confidence +  Importanceof factor expanded

through qualitative data

AMMR: Mixed Methods Research.

Discussion

Principal Findings

Although the open trial demonstrated significant improvement
in HbA ;. with a diabetes self-management intervention, none

http://jopm.jmir.org/2021/1/e21934/
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of the variables the authors investigated (attendance, changein
diabetes knowledge, and changein diabetes self-care) emerged
asasignificant predictor of thisimprovement. Of the predictors
investigated, only improvement in diabetes knowledge predicted
improved BMI. Qualitative interviews shed light on additional
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thematic and structural group components that participants
viewed as key to their group engagement and success.

Knowledge gains related to diabetes, as measured by SDKI,
and knowledge gains related to health-promoting behaviors
identified through qualitative interviews appear to be an
important piece of facilitating behavior change commensurate
withimproved diabetes self-management. SDKI improvements
did not, however, significantly predict changes in HbA, the
primary outcome of the study. This suggests that athough
objective knowledge gains may be important, these are not the
only factors driving improved diabetes self-management, and
others may be learned through capture of emergent qualitative
themes.

Although session attendance was not predictive of outcomes,
participantsidentified accountability, group support, and positive
reinforcement attained through group attendance as crucial to
their success. This suggeststhat the absolute number of sessions
attended may belessimportant than a patient’s ability to engage
meaningfully with the intervention, such as the individual’s
capacity to give and receive positive reinforcement and interact
in a group setting. Our results align with work supporting the
value of peer support in promoting self-management of mental
health [33-35], which underscore theimportance of peer support,
encouragement, hope, and empowerment. Novel interventions
show promise in the management of physical health for
individuals with serious mental illness, which incorporate peer
supporters as change agents[36], and one future direction isto
consider employing peers to help deliver diabetes
self-management interventions.

Of note, measures of psychiatric symptom severity were not
collected during this study but could be important proxies for
anindividual’s ability to benefit from such an intervention, with
negative symptoms and cognitive limitations likely presenting
barriers to meaningful engagement. Similarly, although scores
on diet and exercise self-care scales were not significantly
predictive of group performance, improved self-confidence and
empowerment to prioritize health were frequently coded themes
in the interviews. This has important implications for how the
authors may operationalize success from such interventions,
including the potential importance of measuring additional
outcomes and process variabl es such as hope, self-efficacy, and
empowerment [37].

Payment for group attendance was noted asamoderate incentive
for individual attendance for approximately half of the
interviewed participantswho reported that they used it primarily
for transportation or for purchase of food. Similarly, receiving
lunch as part of the group appeared to be a moderate incentive
for over half of the interviewed participants. Although these 2
contingencies were helpful with retention, most participants
cited aspects of the group itself (camaraderie and support) and
the positive health behavior changes they were making astheir
primary incentive for continued participation.

The most cited reason for not attending any group was time
conflict, followed by distance and transportation difficulties.
Importantly, only one individual stated that he or she declined
to participate because of the group format itself, suggesting that,

http://jopm.jmir.org/2021/1/e21934/
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if such programs are made more available, this population is
largely willing to participate in a group setting.

This intervention was delivered in a community mental health
center wherethe mgjority of patientsreceived treatment. Reverse
integrated careinterventions, defined as medical care delivered
in behaviora health care settings, have the potential for high
impact on medical management in this population, asindividuals
with serious mental illness visit psychiatric providers more
frequently than their primary care providers and often feel more
comfortable in their behavioral health care settings [38].
Moreover, familiarity and knowledge of strengths and
self-efficacy of individuals with serious mental illness whom
they treat may enable psychiatric care providers to be
particularly effective in supporting health behavior change
[39,40]. In addition, increasing implementation of behavioral
health homes and electronic medical records has increased the
ease of communication between psychiatric and medical
providers, which may enhance the feasibility and impact of
reverse integrated care models for improving management of
chronic medical illnesses in people with serious mental illness.

Future studies of diabetes and health management in this
population would do well in considering the increasing role
and, at times, the necessity of incorporating virtual care models
into interventions such asthe group intervention presented here,
when traditional in-person models may not be possible. Studies
have demonstrated the potential role of text messaging and
mobile apps in increasing engagement and symptom tracking
for individuals with psychosis [41,42] and a growing role for
virtual components for enhancing diabetes self-management
and support [43,44]; however, to our knowledge, no studies
have examined a virtual group intervention for diabetes or a
mobile intervention for diabetes tailored for individuals with
serious mental illness.

Limitations

To minimize potential threats to validity, the same sample was
used for quantitative and qualitative analyses, a joint display
was developed to depict congruency and discrepancy, and both
guantitative and qualitative results were reported. The authors
maximized variation by approaching all individuals who
completed the study for interviews, in addition to individuals
who did not attend any groups. As our sample contained
individuals who were stable but with serious psychiatric illness
and multiple medical comorbidities, thisstudy may be applicable
to populationswith heavy medical and psychiatric burden served
in the broader community, although we noted that in this study,
only a small sample of individuals, a 1 community mental
health center in Boston, were sampled. Several interviewswere
notably very brief, particularly among those who did not attend
groups, athough they were included as they provided
information on rationale for group nonattendance and hold the
potential to inform future implementation efforts. Researcher
bias is possible in this open-label study, as one of the study
clinicians who delivered the intervention also participated in
coding the qualitative data. Bias was reduced by having a
researcher not involved in the intervention conduct the
qualitative interviews.
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Conclusions knowledge, behavior, and outcomes. Thisintervention, in which
both psychiatric and medical professionalswere on ateam with
group members to guide and support, provides an example of
participatory medicine in practice in the group setting. Larger
scale reverse integrated care controlled trials for individuals
with diabetes and serious mental illnesses are needed and would
do well to incorporate the aspects of positive reinforcement,
patient accountability for individual goals set in the program,
and real-world application of the educational concepts
highlighted here.

This study highlighted the group model using a combined
educational and behavioral approach as a potentially valuable
mechanism for hedth-related behavior change among
individuals with serious mental illness who are affected by
disproportionate morbidity and premature mortality from
illnesses with large modifiable health behavior contributors.
Participants highlighted the value of the group model and
positive reinforcement, accountability, and real-world
application of knowledge gained for improving health-related
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