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Background and Rationale

Burden and impact of type 2 diabetes (T2D) on populations. The Centers for Disease Control
and Prevention estimate that 29 million people (9%) in the United States (US) have T2D, and
rates are expected to increase by over 33% over the next decade.! Approximately 363,781
individuals in Arkansas (14.8%) have T2D, and 797,000 (36.4%) have prediabetes.>

Clinic burden and impact of T2D on patients and family members. T2D has a devastating
impact on patients and their families. T2D doubles the risk of heart disease; is the leading cause
of kidney failure, lower limb amputation, and acquired blindness; and reduces life expectancy by
as much as 15 years.! Because diverse, rural, and older adults bear a greater burden of diabetes
and have poor diabetes outcomes, as outlined on page 6, the study is designed to include these
populations in sufficient numbers to evaluate heterogeneity of treatment effects. T2D also affects
the quality of life of patients and family members. In 2013, the second Diabetes Attitudes,
Wishes and Needs (DAWN?2) study assessed outcomes and unmet needs that are important to
patients with T2D and their family members. The study surveyed 8,596 adults with diabetes and
2,057 family members across 17 countries including the US.*® The DAWN2 study found that
diabetes had a negative effect on several aspects of patients’ and family members’ quality of life.
In addition, 44.6% of people with diabetes and 39.8% of family members reported high diabetes-
related distress.

Context of T2D self-management and the importance of family. It is well-established that
people with T2D who adopt recommended self-management practices are more likely to
maintain glycemic control and experience fewer diabetes-related complications.”!! Self-
management of T2D is complex.'?!* Patients with T2D must adhere to complex medication
plans, attend healthcare visits, and conduct many facets of self-care.!® Poor self-management,
while frequently attributed to the patient, is usually the product of her/his social, environmental
context. A large and growing body of evidence documents that the primary context of diabetes
self-management resides within the family.>*%!>-?2 Through communications, habits, and
attitudes, family members influence patients’ decisions to follow recommended treatment and
self-care regimens.'*>! Family members can also hinder effective diabetes self-management in
how they shop, cook, communicate, and prioritize actions.'>! Positive support from family has
been associated with improvements in medication adherence, glycemic control, self-management
behaviors, and diabetes-related distress.*%!3-2° Therefore, numerous reviews have called for
increased education for family members so that they can better support patients with T2D.*615-20
Current evidence for comparators. As described, there is an evidence base for each
comparator intervention. HbAlc is the most accepted measure of glycemic control used across
multiple studies, meta-analysis, and systematic reviews.”>>>2° Studies have found that each 1
unit (%) reduction in HbA1c is associated with significant improvements in clinical outcomes,
including a reduction of 21% for deaths related to T2D, 14% for myocardial infarction, and 37%
for microvascular complications.® Reductions of even 0.5 units have demonstrated clinical
benefits.?’?° Therefore, in evaluating the Family-DSME and Standard-DSME, a reduction in
HbAc is the primary outcome measure of effectiveness.® As documented, HbA 1c was also
chosen by patient and other stakeholders.

Current evidence for Standard-DSME. Based on more than 20 years of evidence, the
American Diabetes Association (ADA), American Association of Diabetes Educators (AADE),
and Academy of Nutrition and Dietetics have confirmed DSME is crucial for people with
T2D.7%23-26 Ten hours of DSME is considered a standard of care for patients with T2D.”--23-26
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DSME is effective at improving patients’ diabetes-related clinical outcomes including HbA lc,
BMI, blood pressure, and lipids.*** Standard-DSME has also been shown to improve self-
efficacy and empowerment,** quality of life,>-*® healthy coping skills,** and self-management
behaviors,*” and it has demonstrated reductions in diabetes-related complications,®*! diabetes-
related distress,*** and depression.** Across multiple studies and systematic reviews Standard-
DSME has demonstrated clinically significant improvements in HbAlc.” Chrvala, Sherr, &
Lipman’s 2016 meta-analysis of 118 Standard-DSME interventions reported a median reduction
of 0.6 units.?°

Current evidence for Family-DSME. A growing body of literature demonstrates the
effectiveness of family-centered models of DSME that explicitly address diabetes self-
management within a family context by educating both patients and family members and
focusing on family motivational interviewing, family goal setting, understanding supportive and
nonsupportive behaviors, and family behavioral changes.'>"!” Recent systematic reviews (Baig et
al., 2015 and Pamungkas et al., 2017) have documented the effectiveness of 26 studies of
Family-DSME on a range of diabetes-related outcomes.!>!® The reviewed studies demonstrated
the potential of Family-DSME to reduce HbA1lc by 0.8 to 1.4 units, with a median reduction of
1.1 units. Furthermore, the reviewed studies'>!¢ have shown improvement in family support,*4’
patient self-efficacy and empowerment,***#-31 patient and family quality of life,*>>*? positive
emotional control,>* and self-management behaviors;**4"-52545% and demonstrated reductions in
diabetes-related complications, diabetes-related distress,*>**” and depression.*’%>1-¢0 The
evidence documented in the reviews comes from multiple RCTs and pilot studies that primarily
tested culturally-tailored models of Family-DSME.!>!® Each study has tested their family model
with a specific racial/ethnic group, including African Americans, Korean American immigrants,
Pacific Islanders, Native Americans, and Hispanics/Latinos.!>!¢

Current evidence for comparison. As outlined above, the estimated change in HbAlc for
Family-DSME (-1.10) is based on studies reviewed in Baig et al., 2015 and Pamungkas et al.,
2017; the estimated HbA 1c change for Standard-DSME (-0.6) is the median change reported by
Chrvala, Sherr, & Lipman’s 2016 meta-analysis.!>!6-2°

Aims

e Aim 1: Compare the effectiveness of Family-DSME to Standard-DSME in
achieving patient-centered outcomes among diverse patient populations with
T2D.
e Aim 2: Compare the effects of Family-DSME and Standard-DSME on
family members.
e Aim 3: Document facilitators and barriers to implementation and dissemination of the
Family-DSME.

Study Design and Procedures

We will conduct a fully-powered, comparative effectiveness RCT that includes an enrollment up
to 600 patients with T2D and up to 600 of their family members. This will include a post attrition
rate of up to 480 patients with T2D and up to 480 family members. Patients with T2D will be
randomly assigned to either the Family-DSME or Standard-DSME, with an even distribution in
each arm. In the Family-DSME arm, one of each patient’s family members will take part in the
educational sessions (family members defined below). Baseline and follow up data (post-
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intervention, six-months post-intervention, and 12-months post-intervention) will be collected
from patients and family members in both study arms. In the Standard-DSME arm, data will be
collected from family members, but they will not participate in educational sessions. At the
beginning and the end of the intervention, patients will be given pre and post assessments by the
diabetes educator. In both arms, we will obtain a medical records release to abstract patients’
outcomes at 18-months post-intervention.

Description of comparator interventions. The comparators are Family-DSME and Standard-
DSME. Consistent with the National Standards for DSME from ADA and AADE, both Family-
DSME and Standard-DSME cover the topics of healthy eating, being active, glucose monitoring,
understanding blood glucose and taking medications, problem solving, reducing risks and
healthy coping, mitigating complications of diabetes, and goal setting.®' Both of the comparators
are in current clinical practice. The intervention and care management elements for both
interventions are summarized in Table 1.

m Quarterly visits with primary care providers; missed visits will be
rescheduled.

m Pre-visit reminders from staff to schedule appointments and labs and remind
patients of visit

Care Management

Evidence-based Consistent with the ADA and AADE National Standards for DSME, both
DSME curriculum Family-DSME and Standard-DSME cover the topics of healthy eating, being
active, glucose monitoring, understanding blood glucose and taking
medications, problem solving, reducing risks and healthy coping, mitigating
complications of diabetes, and goal setting.

mF anply motivational interviewing a Individual motivational
techniques . . .
. . interviewing techniques
m Family goal setting o .
Approach . . m Individual goal setting
m Understanding supportive and . .
. . . m Individual behavioral
nonsupportive family behaviors chanees
m Family behavioral changes &
m Group sessions delivered by a diabetes a Group sessions delivered
Mode of Delivery educator (DE) to patients and their family P .
by a DE to patients
members
m 10 hours delivered in one-hour sessions m 10 hours delivered in one-
Dosage .
over 10 weeks hour sessions over 10 weeks
m up to 300 patients with T2D and up to m up to 300 patients with
Particivants 300 family members (family members will T2D (family members will
P take part in educational sessions and data take part in data collection
collection) but not educational sessions)

Recruitment, enrollment, consent, and randomization. We will recruit up to 600 patients who
meet the inclusion criteria. We will monitor demographic characteristics of enrollees and adjust
recruitment efforts to target a final sample of participants that includes approximately equivalent
numbers of participants from each group: race/ethnicity (white, Hispanic, African American),
age (under and over 65), sex (male/female) rural/urban. Up to 20% of our sample may be from
other racial categories. Potential participants will be identified with the assistance of clinic
physicians and staff, flyers posted at clinic sites and through medical record abstraction of clinic
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patients meeting the inclusion criteria. The medical record abstraction at the selected clinic sites
will consist of a monthly report including first name, last name, medical record number, date of
birth, sex, race, ethnicity, HbAlc values for the prior 36 months, primary phone number,
secondary phone number, email address, street address, and language preference. The monthly
medical record abstractions will continue until the enrollment target is achieved. Patients
identified in the medical abstraction will be sent a letter from the principal investigator with
information about the study. A research staff at each clinic will follow-up with a phone call to
these patients to confirm receipt of the letter and to share more about the study over the
telephone. Patients may receive another letter if there is new information about the study. Prior
to the follow-up phone call, research staff may conduct a medical record review. If a patient is
not interested, a follow-up qualitative interview may be requested to help assess reason(s) for
disinterest in taking part in the study. Participants who choose to participate in a follow-up
qualitative interview to help assess reason(s) for disinterest in taking part in the study will be
offered a $50 gift card. If patients are interested in participating in the study, a scheduled
appointment will be made to conduct an eligibility screening for inclusion in the study. Research
staff will conduct the eligibility screening, which will include a finger stick to determine HbA lc.
If patient is determined to be eligible per eligibility criteria, the patient will be invited to consent
and enroll. At their scheduled appointment times, research staff will approach patients for
inclusion in the study.

All patients will be asked to invite one family member who is willing to attend each of the
study’s four data collection events. Patients who are assigned to the Family-DSME will be asked
that the family member be willing to participate in the DSME sessions as well as data collection.
If that family is not willing to participate, the patient will be invited to ask another family
member, if they would be willing to participate. Family member consent will take place prior to
the first data collection event using the same method as described above. Recruitment will
happen on a continuous basis until enrollment is met. Reasons for refusal and demographic
information about those who did not participate will be documented. Randomization will be
conducted by the study biostatistician, who has no interactions with potential participants and no
supervisory role with study staff responsible for recruiting, consent, and intervention processes.
Participants will be randomized in a 1:1 fashion to the treatment arms via computer algorithm.

Change due to COVID-19. The survey instrument may be completed online prior to completion
of the full consent form by adding an introductory consent statement to the online survey
instrument. The full consent document may be completed remotely. The consent document will
be provided by email or U.S. Postal service. If provided by email, a link to the consent video will
also be provided. The Research Coordinator will schedule a telephone call to answer any
questions about the consent document or the study. After the potential participant has reviewed
the consent document and had any questions answered, they will sign and date the consent
document. The potential participant will either scan or photograph the signed signature page of
the consent document and send it to the Research Coordinator electronically (email, text, or fax).
The Research Coordinator will print the signed signature page of the consent document, sign and
date the document, and then return a copy of the fully executed consent document page to the
enrolled participant. Participants will also be able to e-consent using REDCap. After consenting,
participants will be provided with a downloaded copy of the fully executed consent document
from REDCap by the Research Coordinator.
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The study intervention will be delivered using a telemedicine/interactive video on a web-based
platform. Specifically, we will use ZOOM on iPads. The iPads will be provided by the study
team and purchased with study funds. This delivery method will meet social distancing and other
public health recommendations, and will allow the study to commence and remain consistent
throughout the project period. The aims, intervention content, randomization, and protocol will
be the same. The delivery mechanism is the only thing that will change.

Inclusion Criteria

e adults >18 years of age

e have T2D (HbAlc >7.0)

e understands and communicates in English

e a family member willing to take part in the study

Exclusion Criteria

e have received formal DSME in the past three years
e have a condition that makes it unlikely for them to be able to follow the protocol

Family member inclusion. For the purposes of this study, stakeholders refined the definition to
“a person living in the same household and/or assisting the patient with household matters.”
Additionally, family members or someone of the participants’ choice may also include:

e Does not live in your household, but assists with household matters and other activities
Family members must be 18 years of age or older to consent and participate.
Because data will be collected from family members in both arms, a family member must join
with the patient with T2D regardless of the arm to which the patient has been randomized. For
patients randomized to the Family-DSME arm, family members will take part in the intervention
with the patient. For patients randomized to the Standard-DSME arm, family members will take
part in data collection events, but will not attend the intervention. Because the configuration of
the household and the type of family member joining the study (e.g. spouse/significant other,
child, sibling, grandchild, etc.) may vary greatly, demographic information on family structure
and family support member taking part in the study will be collected and analyzed for
heterogeneity of treatment effects.

Methods and approach for Aim 3. We will conduct a hybrid effectiveness-intervention type 1
analysis using qualitative methods focusing on the implementation of the Family-DSME.%?
Because Standard-DSME is the current standard of care, the implementation study will only
focus on the Family-DSME. Type 1 studies include testing effects of a clinical intervention on
relevant outcomes (Aims 1 and 2) while observing and gathering information on implementation
(Aim 3).%% The specific goals of this developmental formative evaluation are to provide data on:
1) how the F-DSME intervention might need to be adapted to ensure optimal uptake in real-
world contexts; and 2) the key barriers and facilitators to implementation.®

The evaluation will focus on the clinics participating in the Family-DSME intervention. Semi-
structured interviews will be used to collect data for this aim. Qualitative participants will be
selected from three groups of stakeholders: participant and family members dyads (i.e., persons
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participating in the intervention), personnel working in the clinics (e.g., providers, other staf¥),
and relevant study personnel (e.g., the group leaders who deliver the F-DSME intervention).

From each clinic, we will recruit 3 participant and family member dyads (to be interviewed
together). The participant and family member dyads will be approached by study staff and
invited to participate in the interviews. We will take into account participant demographics in an
effort to recruit a diverse range of participants according to race/ethnicity and gender. Further,
we will seek participants who both completed the intervention and those who did not to get a
range of perspectives.

From each clinic, we will recruit up to 5 staff members based on their roles in the clinic. For
example, we expect to recruit at least one clinic director, one provider, one nurse, and one front
desk staff from each clinic. Lastly, we expect to recruit up to 10 study personnel. Research
coordinators at each site will share information about the study and invite clinic staff to
participate in the interviews.

We will attempt to interview at least 6 group leaders—those study personal who delivered the F-
DSME intervention. Other study personnel (no more than 4) who played a significant role at any
clinic in terms of recruiting and supporting participants in the study might also be recruited (e.g.,
site research coordinators). Study personnel will contact potential interviewees, provide them the
study information sheet relevant to their stakeholder group (attached), and answer any questions.

Semi-structured interviews will be used to elicit perspectives from each stakeholder group on the
implementation potential of the F-DSME intervention in routine care. An implementation
framework, the Consolidated Framework for Implementation Research (CFIR), has informed the
structure of each interview guide (attached). The framework is useful in suggesting topic
categories to explore in the interviews (e.g., characteristics of the intervention) as well as specific
implementation determinants (e.g., an intervention’s complexity and relative advantage
compared to other options).

The analysis team, led by Drs. Curran and Teeter, will use established analytic methods to
achieving reliability.* Interviews will be transcribed verbatim. Transcripts will be analyzed
using thematic coding, with both a priori and emergent themes.®”*® We will create the initial
coding templates based on the CFIR framework. Coding will occur in an iterative fashion,
expanding and refining the templates as needed. The final product of the data collection and
analyses in support of Aim 3 will be a Multi-Stakeholder Summary Report focusing on: 1)
recommendations for how the Family-DSME should be adapted to ensure optimal uptake in real-
world contexts; 2) key barriers and facilitators to implementation upon which to target the
selection/development of implementation strategies; and 3) recommendations for
implementation/engagement strategies to be pursued in future implementation research.

Data collection

Due to social distancing and public health guidelines related to COVID-19 each of the clinical
sites has established drive-thru clinics where participants can remain isolated in their vehicles
while completing data collection. Participants may use these drive-thru clinics for consent and all
biometric collection.
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Baseline and follow up data (post-intervention, six-months post-intervention, and 12-months
post-intervention) will be collected from patients and family members in both study arms. At six-
months post intervention patients and family members in both study arms will only have HbA Ic,
BMI, and blood pressure biometric data will be collected.

Participants will have the option of having their 12-month HbAlc collected directly in a study
visit or have it abstracted. Biometric results will be returned to participants at the end each data
collection event. Parts of the follow up data collection events can be completed by telephone or
by Zoom. There will be a 12-week data collection window on either end of the data collection
event. The survey may be completed 48 hours before the biometric data collection event via an
online survey if participants choose to do so, or it may be completed at the clinic if participants
do not complete prior to the biometric data collection event. For those patients with biometric
indicators of crisis at data collection events, the research coordinators will refer or connect those
patients with medical staff at the clinic site.

If participants agreed to being contacted via text message, they will receive text message
reminders notifying them of the date and time of their upcoming appointments. For participants
who previously consented prior to the implementation of text message reminders, a letter will be
provided to inform them of the addition. The text messages will be delivered using a third-party
service. The third-party service will be provided the phone number of participants that agree to
be contacted via text message. No other information participant information will be shared with
the third-party text service.

In both arms, we will obtain a medical records release to abstract patients’ outcomes at 18-
months post-intervention. Biometric measures will include HbAlc, glucose, BMI, blood
pressure, and lipids: total cholesterol, LDL, HDL, and triglycerides.

Survey Data
A survey instrument including questions from the Diabetes Care Profile (DCP) and the

Behavioral Risk Factor Surveillance Survey (BRFSS) will be administered. A pre and
post survey to assess knowledge of type 2 diabetes will be administered before and after
classes. A diabetes specific medication inventory will be completed. Demographics and
contact information will also be collected using study specific forms. These
surveys/forms will be administered at each data collection event.

Table 2. Data Collection and Survey Instrument Description

Biometric MeasuresBiometric measures will include: HbAlc, glucose, weight and height to
calculate BMI, blood pressure, and lipids: total cholesterol, LDL, HDL,

triglycerides.
DSME Survey /About 154 item questionnaire that contains a total of seven modules:
Instrument demographics, health status, education/advice received, understanding,

sleep, perceived support and received support and telehealth.
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Participant This information will include relevant contact and address information as

Contact Form well as contact permissions, in order to schedule and administer study
activities. The form will be updated as necessary.

Family member  [This information will include relevant contact and address information as
Contact Form well as contact permissions, in order to schedule and administer study
activities. The form will be updated as necessary.

Medication Current medication inventory at each data collection event.

Inventory

Knowledge Pre and post-intervention questionnaire to assess knowledge of type 2
Assessment diabetes.

Participants will be given the opportunity during the consent process to allow investigators to
link the data collected in this study to data obtained from the Arkansas All-Payer Claims
Database (APCD). For those participants that provide consent, investigators will analyze the cost
of participants’ care relative to their risk factors.

Remuneration

Remuneration will be provided to participants. Participants (patients and family members) will
be offered a $100 Walmart gift card or Tango gift card as compensation for their time for each
data collection event. Participants will only receive gift cards for the data collection events they
complete. Each participant will be eligible to collect one $100 card for each of the four data
collection events for a total of $400 for those who participate in all four data collection events.

Those who have already consented and enrolled in the study (and received $20) will be provided
with an additional $80 to receive the adjusted $100 incentive amount.

Patient and family participants in the qualitative interviews will be offered a $50 gift card each
for participating in interviews for a total of $100 for the household or family unit. Clinic staff
and group leaders who choose to participate in the qualitative interviews will each receive a $50
gift card.

Risks and Benefits

A risk to study participants is the potential for loss of confidentiality of study data. Measures to
protect the confidentiality of study data will be implemented as described in the Data Handling
and Recordkeeping section. Another risk includes the potential for increased conflict with family
members who take part in the study with you.

Potential benefits include improved ability to manage T2D and knowledge gained from the study
could potentially benefit patients in the future.

Data Handling and Recordkeeping

The principal investigator will carefully monitor study procedures to protect the safety of
research subjects, the quality of the data and the integrity of the study. All study subject material
will be assigned a unique identifying code or number. The key to the code will be kept in a
locked file cabinet in a locked file room in the Office of Community Health and Research. Only
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the principal investigator and the study coordinator will have access to the code and information
that identifies the subject in this study. At the conclusion of the study, the data will be
permanently de-identified.

The study will comply with UAMS Admin Guide Policy 3.2.01 — research data, reports and
analyses be retained for seven years after final reporting or publication of a project, or longer if
required by a sponsor or regulation.

Data Analysis

Overall causal model underlying the research question and analytic plan for Aim 1. The
research question is: “Compared to Standard-DSME, does Family-DSME yield improved
outcomes among diverse patient populations with type 2 diabetes (T2D) and their family
members?” The causal model underlying this comparative effectiveness randomized controlled
trial is straightforward. We expect Family-DSME and Standard-DSME interventions to reduce
HbAlc among T2D patients from pre-intervention to immediate post-intervention. We expect
Family-DSME to be comparatively more effective in improving HbAlc and other outcomes for
patients. To explore potential mechanisms for the differential effectiveness of each intervention
in improving patients’ HbAlc and other outcomes, we will evaluate changes in perceived
family support and family member self-efficacy for providing support as potential partial
mediators of changes in outcomes. We will evaluate potential heterogeneity of treatment effects
(HTE) according to rural/urban, race/ethnicity, age, sex, and type of family member variables.
The primary outcome for patients (Aim 1) is change in HbAlc between baseline and post-
interventionWe will also examine the duration of treatment effects by comparing change in
HbAlc at six-, 12-, and 18-months post-intervention. Aim 2 will compare the interventions’
effects on family members . We will use a similar causal model as Aim 1, but we will not
include some patient-specific outcome variables and we will omit the mediation analyses, as
well as the 18-month data abstractions. Aim 3 will conduct an implementation study of the
Family-DSME to inform implementation and dissemination. While a causal model is not
appropriate for Aim 3, we expect Aim 3 to produce evidence that will guide stakeholders’
decisions and inform the implementation and dissemination of Family-DSME.

Sample size, power and effect sizes. Power calculations were performed with Optimal Design
and assumed a two-sided o = .05.%° The primary outcome for Aim 1 is immediate post-
intervention treatment arm difference in HbAlc change. We used a Cohen’s d type effect size
based on expected change (i.e., post- minus pre-intervention) in HbAlc for Family-DSME
minus expected change in HbA1c for Standard-DSME divided by a pooled standard deviation
(SD) for the change scores. Expected change in HbA ¢ for Family-DSME (1.10 units) was
based on the studies reviewed in Baig et al., 2015 and Pamungkas et al., 2017, which included
data from more than 2500 patients receiving family models of DSME.!>!® Estimated HbAlc
change for Standard-DSME (0.60 units) was the median change reported by a 2016 meta-
analysis that included data from more than 11,000 patients.?® Estimated pooled SD of the
change scores (1.34%; V(c%pre+ G°posT -27GpRrExGPOsST)) assumed a SD of 1.5% for pre- and
post-intervention and a Pearson correlation of 7=0.6 between pre- and post-intervention HbAlc
scores. Our estimated effect size for the standardized mean difference in change scores is 0.5
HbAlc units (i.e., 1.10 minus 0.60) divided by 1.34, or d = 0.37. Delivery of the intervention in
a group setting may induce clustering which could impact power. To identify an estimate of the
intraclass correlation (ICC) for the power analysis, we reviewed: diabetes research in primary
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care clinics (ICCs. = 006-.037)’° and DSME interventions that address ICC for HbAlc ( ICCs =
018 - .10).7"* We chose to use two ICC’s for sample size estimates, .05 as a plausible value
given empirical reports and .10 to represent an extreme value. There will be 30 classes of 10
patients in each of 2 treatment arms (30%10x2) for a total of up to 600 patients. Conservatively
assuming 80% retention at post- intervention (our recent study had retention of 89%) each of
the 30 classes would have 8 patients for both treatments (30x8x2) for a total of 480 patients.
Additional classes may be scheduled as needed. Assuming an ICC of .05, a sample size of 480
would give us 80% power to detect an effect as small as d = 0.30 (0.40 HbA ¢ units).
Assuming the largest reported ICC of .10, our sample of 480 would yield 80% power to detect
an effect as small as d = .34 (0.46 HbA1c units). These power estimates also apply to the
analysis of the Aim 2 family member outcomes. Very little outcome data exist for family
members; for this reason, Aim 2 is an exploratory aim.”%?3-6 It is not straightforward to
estimate power for the proposed mediation analyses because the indirect effect is the product of
two regression coefficients and is not usually normally distributed.”> However, Fritz and
MacKinnon (2007) provide empirically based guidelines that suggest using a bias-corrected
bootstrap method for the indirect effect.”® Using this approach, our attrition adjusted sample
size of 480 would provide 80% power to detect even an indirect effect composed of two small
constituent effects. For the interaction effects or HTE by location, race/ethnicity, and sex
involving comparisons of treatment effects by subgroups, assuming an ICC of .05 we would
have 80% power to detect medium sized effects (e.g., d = .4 for comparing treatment effects for
two equal groups) depending on subgroup levels and sample size (two levels for sex, three
levels for race/ethnicity). Even using conservative estimates for retention and ICC, the
proposed study is adequately powered to detect an empirically based estimate of comparative
effect size for Aim 1 and a standardized difference as small as 0.34 for Aim 2. In addition, there
should be adequate power for secondary mediation and HTE analyses to detect relatively small
indirect effects and medium sized interaction effects.

General analytical considerations and descriptive statistics. Analyses will be performed
with SAS/STATv14.1. Data will be examined for distributional normality and outliers prior to
analyses. Descriptive statistics will be generated for all variables of interest overall and by
treatment arm. Univariate comparisons will consist of chi-square tests, two-sample #-tests, and
their respective non-parametric counterparts for categorical/continuous variables, respectively.
We will use similar analytical methods to compare baseline characteristics between study
completers and non-completers at all follow-up time points. For all analyses, we will adopt an
intent-to-treat approach such that data from all randomly assigned patients will be included in
all analyses and patients will always remain a member of the treatment arm to which they were
initially assigned, regardless of the amount of treatment received.

Primary analytic approach. The primary outcome for patients (Aim 1) is change in HbAlc
between baseline and immediate post-intervention. Our primary analytic approach will use
general linear models (GLM), including mixed effects linear regression models for continuous
repeated measures to model the mean outcome difference and covariance structures between the
treatment arms. Using these models, treatment, time, and interaction effects will be estimated
and tested by comparing group-specific means at post-intervention, while adjusting for baseline
differences in the demographics, socioeconomic characteristics, and clinical variables, all
within repeated mixed linear regression models. Clustering effects within the intervention
delivery groups (i.e., within the DSME classes) will be accounted for in the model as a random
effect. We will adjust for potential clinic variations as a dummy coded variable in our model.
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Analysis of secondary outcomes. Analytic strategies similar to those used with the primary
outcome will be used to examine the secondary measures. We will examine treatment arm
differences in HbAlc at 6, 12, and 18 months to determine whether post-intervention effects are
sustained over time. We will examine treatment effects, time effects, and the interaction
between them on secondary measures (blood pressure, glucose, lipids, BMI, self-management
behaviors, medication adherence, self-efficacy, diabetes related distress, diabetes related quality
of life, and diabetes related complications) using general linear mixed effects models or general
estimating equations (GEE), depending on the measurement scale. Covariates (e.g.,
demographics and socioeconomic factors) will be included for adjustments and to examine their
associations with the outcomes. Finally, we will examine the association between treatment
adherence (e.g., participation) and the outcome measures in order to determine the magnitude of
impact each additional session has on the change in the outcome.

Mediation analysis. An innovative aspect of the study is the examination of the potential
mediation effect perceived family support and family member self-efficacy for providing
support have on patients’ outcomes. We will formally test this separately for the two potential
mediator variables by specifying the model of the mediator variable as a function of
intervention assignment, and the model of the primary outcome as a function of intervention
and the mediator variable. The product of the effect of intervention in the first model and the
effect of the mediator variable in the second model is the estimate of the indirect effect. Given
that sampling distributions for indirect effects are typically not normal, we will use a Monte
Carlo confidence interval approach to estimate a 95% confidence interval for the indirect effect.
7778 A CI that does not contain zero will be considered evidence of a nonzero indirect effect.”
Given the measurement scale of the outcome and mediator, this will be done with mixed effects
regression similar to one proposed for the primary and secondary continuous outcomes.
Missing data. To minimize loss of power resulting from missing data, we will use either
multiple imputation or full-information likelihood estimation to make use of all available data.
We will also carry out sensitivity analysis without addressing missing values (complete case
analysis), but adjusted for baseline covariates, intervention assignment, the observed outcome
values, and baseline predictors of the outcomes. Finally, we will record and report all reasons
for dropout and missing data for all patients in reports (MD-3). All methods to prevent and
monitor missing data will be clearly described in the study protocol.

Heterogeneity of treatment effect analyses. We will evaluate potential heterogeneity of
treatment effects according to clinic locations (rural: urban), race and ethnicity (non-Hispanic
White: non-Hispanic Black: Hispanic: Other), age, gender, and aspects of the PWD-family
member relationship (romantic partner: other relationship, co-residing; living separately), based
on prior literature that indicates potential for differential effects. This will be done by estimating
the treatment effect and associated 95% confidence interval for each subgroup to assess
effectiveness within each group. Differential effectiveness will also be tested using two-way
interactions between intervention assignment and covariates of interest.

Analytic plan to address Aim 3. Interviews will be transcribed verbatim. Transcripts and field
note summaries will be analyzed using thematic coding, with both a priori and emergent
themes.%”*® We will create the initial coding templates based on the CFIR framework described
on page 4.8%87 Coding will occur in an iterative fashion, expanding and refining the templates as
needed. Data will be uploaded and analyzed in the MAXQDA qualitative coding software. The
final product of the data collection and analyses in support of Aim 3 will be a Multi-Stakeholder
Summary Report focusing on: 1) recommendations for how the Family-DSME should be adapted
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to ensure optimal uptake in real-world contexts; 2) key barriers and facilitators to
implementation upon which to target the selection/development of implementation strategies;
and 3) recommendations for implementation/engagement strategies to be pursued in future
implementation research.

Ethical Considerations

This study will be conducted in accordance with all applicable government regulations and
University of Arkansas for Medical Sciences research policies and procedures. This protocol and
any amendments will be submitted and approved by the UAMS Institutional Review Board
(IRB) to conduct the study.

The formal consent of each subject, using the IRB-approved consent form, will be obtained
before that subject is submitted to any study procedure. The survey instrument may be completed
online prior to completion of the full consent form by adding an introductory consent statement
to the online survey instrument. All subjects for this study will be provided a consent form
describing this study and providing sufficient information in language suitable for subjects to
make an informed decision about their participation in this study. The person obtaining consent
will thoroughly explain each element of the document and outline the risks and benefits,
alternate treatment(s), and requirements of the study. The consent process will take place in a
quiet and confidential area, and subjects may take as much time as needed to make a decision
about their participation. Participants will also be provided the option to consent remotely
following procedures outlined under “Changes Due to COVID-19”. Participation privacy will be
maintained and questions regarding participation will be answered.

A request for waiver of documentation of consent will be provided to study staff, clinic
personnel and participant/family members who choose to participate in the qualitative interviews
for aim 3 of this study. This will be provided in the information sheets before interviews are
conducted. The person obtaining consent will thoroughly explain each element of the document
and outline the risks and benefits, and requirements of the study. The consent process will take
place in a quiet and confidential area, and subjects may take as much time as needed to make a
decision about their participation

No coercion or undue influence will be used in the consent process. This consent form must be
signed by the subject or legally authorized representative and the person obtaining the consent. A
copy of the consent will be given to the participant, and the informed consent process will be
documented in the research record.

The research team may analyze outcomes across these multiple studies if participants provide
permission in the consent process.

Dissemination of Data
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Results of this study may be used for presentations, posters, or publications. The publications
will not contain any identifiable information that could be linked to a participant. The study will
be listed on clinicaltrials.gov in accordance with (funder and/or journal) requirements.
Aggregated results may be returned to participants in an infographic that is provided in person, e-
mail and/or mailed to the participants. We will also work with stakeholders to disseminate
aggregated information in town hall meetings.
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