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Purpose: This randomized controlled mixed methods pilot study evaluated the preliminary signal of effectiveness of a culturally 
tailored intervention embedded within a standard Diabetes Self-Management Education (DSME) program.
Patients and Methods: Fourteen Black adults with uncontrolled diabetes (A1C ≥ 7.5) enrolled in the study. The study was 
conducted at a community center and over the phone within a US Midwestern State. All participants participated in a 6-week evidence- 
based DSME program, with a subset of participants (n=7) randomized to the intervention receiving additional education sessions and 
race-congruent phone-based peer support throughout the 6-month intervention. Changes in Hemoglobin A1c (A1C) (primary outcome) 
and self-reported medication adherence (secondary outcome), and other psychosocial outcomes (beliefs about diabetes, self-efficacy, 
diabetes empowerment, etc.) were assessed at 3 and 6 months using paired t-tests. Between-group differences were analyzed using the 
Mann–Whitney U-test and within-group differences were analyzed using Wilcoxon signed-rank test. Qualitative data on participant’s 
perceived impact of the intervention on primary and secondary outcomes were collected through semi-structured interviews and 
analyzed to identify themes. Subsequently, a mixed methods analysis was conducted to compare quantitative and qualitative findings.
Results: At 6-months, A1C was statistically significantly lower in the intervention group (7.9% (SD =0.4; 95% CI [7.6–8.2]); n=7) 
compared to the control group (10.6% (SD =0.7; 95% CI [9.9–11.2]); p =0.01; d=0.73; n = 6). There were no significant between- 
group differences (p =0.22) in medication adherence between the 2 groups. Qualitative themes related to beliefs about medicines, 
diabetes distress, etc. were identified, and integrated with quantitative psychosocial outcomes further explaining the findings.
Conclusion: The findings suggest a signal of evidence for a future adequately powered, randomized controlled trial, testing whether 
the addition of the theory and evidence-informed culturally specific components of the intervention improve outcomes compared to the 
DSME program alone.
Keywords: type 2 diabetes, medication adherence, diabetes self-management

Introduction
In comparison to other racial and ethnic groups, diabetes affects Black adults in the US at a disproportionately higher 
rate, with the prevalence of diagnosed diabetes among non-Hispanic Black adults (12.1%) being the second highest 
among all reported racial and ethnic groups, and nearly double the prevalence for non-Hispanic White adults (6.9%).1 

Black adults with diabetes are also more likely to experience a greater number of complications and disability, 50% more 
likely to develop diabetic retinopathy, 1.5 times more likely to be hospitalized, and 2.7 times more likely to die from 
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diabetes.2,3 Prior research has demonstrated that even with equal access to medications, Black adults are less adherent to 
prescribed medications than non-Hispanic white adults.4 When controlling for quality of care and insurance coverage, 
Black adults were found to be 25% less likely to adhere to their diabetes medication regimen than non-Hispanic white 
participants.4,5 Research suggests that factors underlying medication adherence disparities among Black adults could be 
in part due to low self-efficacy and limited engagement during patient-provider interactions, which may be influenced by 
discrimination experiences and provider distrust5–7 as well as diabetes and medicine misbeliefs.7

Studies document that medication nonadherence is one of the strongest predictors of elevated hemoglobin A1c 
(A1C)8–10 which increases the risk for diabetes complications such as diabetic retinopathy, nephropathy, and 
neuropathy.11 Therefore, targeting improvement of adherence may lead to a reduction in A1C5,9,12,13 which may, in 
turn, reduce the prevalence of diabetes disparities that affect Black adults. To reduce morbidity and mortality in this 
population, diabetes self-management interventions that address medication nonadherence and other self-management 
objectives are vital.4,5,7,14,15

Currently available diabetes self-management (DSME) programs are inadequate to improve outcomes for Black 
adults because they lack sufficient focus on medication adherence, do not explicitly tailor their content to psychosocial 
contributors to Black adults’ diabetes disparities,16 such as racial discrimination/distrust in healthcare17,18 and do not 
focus on health misperceptions.19 For example, the widely disseminated, 6-week Diabetes Self-Management Program - 
Healthy Living with Diabetes (HLWD) program endorsed by the American Diabetes Association addresses self- 
management broadly but includes only minimal content about medication adherence and is not culturally tailored for 
Black adults with diabetes.20,21 HLWD does not address sociocultural barriers associated with Black adults’ medication 
adherence and diabetes management.17

A recent systematic review of 16 randomized controlled trials found that culturally adapted DSME interventions for 
Black adults were associated with improvements in glycemic control.22 However, the interventions varied in scope, were 
not evidence-based or widely disseminated, and none of them focused on improving medication adherence. The review 
highlights the promising evidence of the positive impact culturally adapted DSME generally can have on diabetes health 
outcomes. This study uniquely focuses on enhancing the medication adherence content of an evidence-based, broadly 
implemented DSME program for Black adults.

Among racial and ethnic minority groups, peer education is known to be effective in addressing negative beliefs.23,24 

Enhancing engagement in medication-taking behaviors among Black adults may be achieved through peer support from 
someone who is successfully managing their diabetes. For example, community and church based culturally adapted 
diabetes self-management programs for Black adults use storytelling to provide self-management education based on 
cultural appropriateness,25 traditional values,26 and diet and food preferences, and have used trusted community members 
to lead the intervention.27

Our prior research, which was guided by the extended self-regulatory model28 has demonstrated that improvements in 
medication-taking behaviors are possible when Black peers provide culturally appropriate support to other Black 
adults.29,30 The conceptual model suggests that a person’s beliefs about their illness and medications can be modified 
by enhancing information, which is necessary to change health behaviors, increasing motivation via peer support, and 
improving behavioral skills, which can help Black adults enhance problem-solving skills that improve their medication 
taking behaviors in ways providers cannot via typical clinic interactions alone.31,32 In particular, race-congruent peer 
support is effective at addressing experiences of mistreatment by providers, feelings of distrust in the healthcare system, 
and reframing misperceptions regarding medications influenced by family or culture.33,34 Therefore, we hypothesize that 
participants randomized to receive race congruent peer support will have greater improvements in A1C and medication 
adherence than individuals not receiving support, because race congruent peer support will address culturally specific 
beliefs and misperceptions regarding diabetes and medicines. Race congruent peers will reflect on and share their own 
experiences as a member of the same culture enhancing the connection and helping to increase motivation, self-efficacy, 
activation and communication with providers.

To enhance existing evidence-based DSME and tailor it to increase effectiveness for Black adults, we developed and 
pilot tested a theory and evidence-informed intervention, Peers’ Experiences in Communicating and Engaging in Healthy 
Living (Peers EXCEL), which embeds educational sessions led by a pharmacist and provider addressing misperceptions 
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and barriers to medication adherence and race-congruent peer support from adults with well-controlled type 2 diabetes.30 

In a prior single-arm pilot study, we evaluated the feasibility of implementing Peers EXCEL.30 We found a signal of 
effect of the intervention, with a clinically meaningful improvement in A1C, nonadherence and diabetes and medicine 
misperceptions. The current trial – Living Well & Empowered – builds on our prior non-randomized study to pilot the 
intervention by using a randomized controlled mixed methods two-arm design. The Living Well & Empowered trial 
protocol was described in detail in a prior publication.35 The trial feasibility and intervention acceptability data which 
showed high adherence and retention among participants and qualitative data demonstrating participants satisfaction and 
acceptability is reported elsewhere.36

This companion paper reports on the exploratory outcomes of the Living Well & Empowered trial to assess if there is 
a signal of change in the A1C for randomized intervention participants at baseline, 3 months, and 6 months, including 
self-reported medication adherence at 6 months. We hypothesized that, in comparison with the control group, the 
intervention group would have a greater signal of change in mean hemoglobin A1C that is clinically meaningful (0.6 
reduction) as well as show an improvement in self-reported medication adherence and other psychosocial outcomes.

Materials and Methods
Ethical Statement
This randomized controlled mixed methods study was approved by the University of Wisconsin-Madison Minimal Risk 
Research Institutional Review Board (Study ID: 2020–1061). A written informed consent form was obtained from each 
participant prior to the trial, which included a consent to publish quotes from qualitative interviews. No identifiers were 
retained after data transcription. This clinical trial is registered at: https://clinicaltrials.gov/study/NCT05527847.

Design and Setting
This was a randomized controlled mixed methods pilot trial, conducted from March-August 2023 in a community site 
within a Midwestern State in the United States.

Intervention
All individuals who enrolled in the study participated in Healthy Living with Diabetes (HLWD). HLWD is an evidence- 
based, 6-week DSME program for community settings with 2.5-hour weekly in-person group sessions led by 2 trained 
facilitators addressing standardized topics such as diet, exercise, stress, medication use, skin and foot care, action plans, 
communicating with healthcare providers, and having discussions with family members. All participants received the 
program resource book37 that contained the HLWD topics covered in the classes. In this trial, weekly sessions were held 
on weeknight evenings at a community center. Transportation and childcare support were provided to participants who 
needed it, and meals were provided during the sessions.

Additionally, all participants were provided the opportunity to work with a community health worker (CHW), who 
offered support and resources related to social determinants of health (SDOH)-related barriers (eg, housing, transporta
tion, food insecurity). The CHW attempted to engage with each participant for an initial discussion and continued 
working with participants who expressed a need for follow-up resources.

Control Arm (HLWD Only)
Participants in the control arm only participated in the 6-week HLWD program. Figure 1 illustrates the control and 
intervention components.

Intervention Arm (Peers EXCEL)
The intervention adds the following to the HLWD 6-week session: (1) two group sessions facilitated by a pharmacist and 
a physician, introduced prior to starting HLWD, and (2) race-congruent peer support from Ambassadors. The two group 
sessions focused on culturally tailored content. The first session facilitated by a physician focused on racial discrimina
tion and provider mistrust, understanding hemoglobin A1C and blood sugar, and building positive relationships with 
providers for enhanced communication. The second session with the pharmacist covered diabetes and medication beliefs, 
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sociocultural barriers to medication nonadherence among Black adults, and how to improve communication with 
pharmacists. The second added component – peer support - was delivered by Ambassadors, who were Black adults 
with diabetes who self-reported being adherent to their medicines and had well-controlled diabetes control (A1c of 
<7.5%). Ambassador interactions with participants occurred during HLWD group education sessions that they attended 
together, and through follow-up phone support. In total, Ambassadors completed 11 calls with the participants, including 
two preliminary calls with participants at the beginning of the program as they were attending the HLWD sessions 
together, five weekly calls after the 6-week session ended, to address specific intervention topics (eg, medicine and 
diabetes perceptions, managing family and cultural relationships, and building positive relationships with healthcare 
providers), then two bi-weekly calls for 1 month, and then two monthly calls for the last 2 months to support participant’s 
progression towards their action plans and set goals.

Patient Involvement
Patients were not involved in the development of the current trial; however, our foundational prior studies that directly led to 
this study, involved patients in the development of the intervention being tested. In a prior study, the intervention content 
and design were informed by discussions with Black adult patients participating in community-based focus groups.38,39 

Additionally, the prior research was informed by continuous feedback from community-based patient advisory boards.40,41 

For the current trial, study results were shared with participants at a community-based event led by the PI.

Participants
We enrolled 14 Black adults and randomized them into the intervention and control groups. Figure 2 shows the 
CONSORT flowchart of participant recruitment and retention.42 Inclusion criteria for participants included: (1) identify
ing as a Black/African American adult aged 18 to 90 years old diagnosed with type 2 diabetes who can speak and/or read 
English, (2) having a prescription for at least one oral or injectable diabetes medication, (3) living in the geographical 
area during the study, (4) having an A1C value of 7.5% or greater, and (5), Self-reporting medication 
nonadherence. Exclusion criteria for participants included: (1) Current participation in another diabetes management 
program focused on medication adherence, (2) being an older adult with a previous episode of hypoglycemia that 
required medical assistance or administration of glucagon, and (3) Self-reported schizophrenia, dementia, untreated 
bipolar disorder, or active substance use disorder.

Interventionists
In addition to participants, there were several individuals involved in delivering components of the DSME program and 
the intervention. Three ambassadors provided peer support to the Black adults in the intervention arm. The same two 
HLWD facilitators led the weekly diabetes self-management sessions for both the intervention and control groups, 
a physician and pharmacist led the additional intervention sessions on beliefs and provider distrust, and a CHW was 
available to support all participants in addressing barriers related to social determinants of health, such as access to 
healthy food and transportation to medical appointments.

Intervention
Peers EXCEL

Control
Healthy Living with 
Diabetes (HLWD)

Physician Session

• HbA1C and blood sugar
• Provider distrust

Pharmacist Session

• Beliefs about medicines
• Pharmacist 

Communication

Eleven One-on-one Phone calls

• Monitor progress for set goals
• Maintenance for set goals

Six-Week DSME workshop

• Diet, exercise, and stress
• Medication use
• Skin / foot care
• Make action plans
• Communication with healthcare 

providers
• Discuss with family members

Peer-Based Phone Support2.5-hour weekly, in-person group education sessions

Figure 1 Intervention and control sessions.
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Inclusion criteria for ambassadors included: (1) Identifying as a Black adult aged 18 to 90 years old diagnosed with 
type 2 diabetes mellitus who can speak and/or read English, (2) Having a prescription for at least one oral or injectable 
diabetes medication, (3) Living in the geographical area during the study, (4) Having a diagnosis of type 2 diabetes for at 
least one year, (5) Controlled diabetes (A1C <7.5%) and self-reporting being adherent to medications (6) Being able to 
provide peer support and track phone conversations, and (7) being prepared to attend all training sessions and meetings.

Inclusion criteria for being a HLWD Facilitator included: (1) Identifying as a Black/African American adult, (2) 
Completing the required HLWD training, and (3) having a diabetes diagnosis or personal lived experience with diabetes.

The pharmacist and physician delivering the additional two intervention sessions identified as Black and Asian, 
respectively, and had extensive clinical experiences interacting with underrepresented patients, including Black adults 
with diabetes.

Assessed for eligibility (n = 49)

Excluded (n = 35)
• Did not meet inclusion 

criteria (n = 22)
• Declined to participate 

(n = 5)
• Lost to follow up (n = 8)

Randomized (1:1, n = 14)

Intervention group (Peers 
EXCEL) (n = 7)

Control group
(HLWD) (n = 7)

Collected (T1) A1C and survey 
data (n=7)

Collected (T1) A1C and survey 
data (n=7)

Baseline

3-month follow-up

Collected (T2) A1C, survey, and 
interview data (n=7)

Collected (T2) A1C, survey, and 
interview data (n=6)

6-month follow-up

Completed (T3) A1C, survey, 
and interview data (n=7)

Completed (T3) A1C, survey, 
and interview data (n=5)

Lost to follow up (n = 1)
• Conflicting work schedule (n = 1)

Analyzed (n=6)

Lost to follow up (n = 0)

Analyzed (n=7)

Figure 2 Living Well & Empowered trial Consolidated Standards of Reporting Trials diagram of participants at each assessment period.
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Procedures
Recruitment
Purposive sampling was used for the recruitment of participants in a midwestern city with a population of about 270,000. 
From January through March 2023, we employed a combination of passive and active approaches for recruitment. 
Passive approaches included posting study flyers in food pantries and community centers, radio advertisements, and word 
of mouth communications. Active approaches included community center presentations by the PI, inviting participants 
from past studies to inform others about the study, and speaking with potential participants.

Participant Screening and Randomization
A two-step screening process was completed by all eligible participants and consisted of a (1) preliminary phone 
screening to ensure the individual met the initial inclusion criteria (ie, identifying as Black/African American adult, aged 
18–90, diagnosed with Type 2 diabetes, etc.) and a subsequent (2) point-of-care A1C test to confirm their A1C was 7.5% 
or greater. If study eligibility was confirmed, participants enrolled in the study, and completed the intervention, they were 
compensated with $200. At baseline enrollment, participants attended a prerequisite orientation session that discussed 
study timeline and study procedures as well as brief health literate presentation about the meaning of clinical trials, 
randomization, and the rationale for study completion. Informed consent was obtained following the orientation and 
baseline data was collected using A1CNow+ point-of-care testing kits43 and self-administered surveys with validated 
scales. A study team member, who was not involved in enrollment, generated a random allocation sequence using 
computer software. Allocation concealment was ensured by using sequentially numbered sealed envelopes, which were 
given to participants immediately after completion of the consent form. Outcome assessors were blinded to the 
randomization as all participants, regardless of group assignment, attended the data collection session together and 
were instructed not to discuss their group with the data collectors.

Interventionist Training and Fidelity Assessment
All individuals delivering the intervention completed human subjects training and were added to the Minimal Risk IRB 
protocol of the PI’s prior University.

Ambassadors 
The three ambassadors who provided peer support for this trial participated in our prior study30 as peer supporters in 
a similar role and therefore did not need to repeat the full training in delivering the intervention. To prepare for the 
current trial, they attended a 1-hour orientation with the PI and the study team prior to initiation of the trial to be 
reacquainted with the goals of the study and learn about important differences in study design and procedures. They also 
attended a 1-hour virtual refresher training on delivering the phone-based peer support component of the intervention to 
review the topics to address and to remind them about the tools provided for conducting the phone calls. Intervention 
fidelity was assessed via weekly phone calls with a study team member to document phone call completion and problem 
solve any challenges.

HLWD Facilitators 
Both facilitators completed the required training to deliver the evidence-based HLWD program. One facilitator partici
pated in a virtual 32-hour facilitator training provided by the state agency licensing the program and the other facilitator 
who had previous training in a similar evidence-based program related to living with chronic conditions, participated in 
a 3-hour virtual cross-training provided by the national program developers. Both facilitators met with the PI and study 
team for a 1-hour virtual study orientation prior to beginning the program. The two facilitators implemented the DSME 
workshop for both the intervention and control group. Intervention fidelity was assessed by an HLWD Master Trainer 
who attended and observed the third weekly session completing a fidelity checklist and discussing feedback with the 
facilitators.

Additional Session Facilitators 
The pharmacist and physician delivering the additional two intervention sessions had discussions with the PI about the 
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standardized intervention content and script to be used to lead the sessions. The PI was present at the two sessions 
allowing her to assess whether the sessions were facilitated as intended.

Community Health Worker 
The study team held an informational orientation meeting with the community health worker (CHW) to describe the 
study and discuss the CHW’s role. The study team periodically checked in with the CHW throughout the trial.

Data Collection
Quantitative and Qualitative Data
Quantitative data was collected at baseline, 3 months, and 6 months. The primary outcome, Hemoglobin A1c (A1C) was 
tested using the A1CNow+ testing kits,43 and the secondary outcome, self-reported medication adherence, was assessed 
with the Adherence to Refills and Medications-Diabetes measure.44 Other psychosocial outcomes were measured with 
25 minute-self-reported surveys which included diabetes health beliefs assessed using the Brief Illness Perception 
Questionnaire,45 beliefs about diabetes medications (Beliefs about Medicines Questionnaire),46 self-efficacy with taking 
medications (Self-Efficacy for Adherence to Medication Use Scale),47 diabetes empowerment (Diabetes Empowerment 
Scale – Short Form),48 and perceived quality of patient-provider communication (Patient’s Perceived Involvement in 
Care Scale),49 and diabetes distress (Diabetes Distress Scale).50

Qualitative data were collected via 60-minute semi-structured virtual interviews with study participants at 3 and 6 
months. The interviews aimed to understand their experiences with the intervention and gather feedback on the program. 
Qualitative data were also collected from the interventionists, including through two focus groups with the Ambassadors 
at 3 and 6 months, a group discussion with the two HLWD facilitators, and a debrief with the CHW, both at 3 months. 
The purpose was to elicit their experiences facilitating the program, learn about challenges they encountered and learn 
about suggestions for improving program delivery.

Participant harms defined as emergency room visits and hospitalizations, were assessed by research team members 
making frequent, brief phone calls to check-in with participants to assess for harms. These were reported to the PI who 
determined if further follow-up was appropriate.

Data Analysis
Quantitative
For this analysis, we examined pre- vs post-intervention changes in A1C, self-reported medication adherence, and other 
psychosocial outcomes at 3 and 6 months using paired t-tests. Between-group differences were analyzed using the Mann– 
Whitney U-test and within-group differences were analyzed using Wilcoxon signed-rank test.

Qualitative
We conducted transcription and coding of audio-recorded participant interviews and Ambassador focus groups. 
Transcripts were coded by research assistants using NVivo v 14 (Lumivero)51 Prior to coding, the transcripts were 
read line-by-line for data immersion. A team of three research assistants coded the transcripts independently – (inves
tigator triangulation), discussed similarities and differences, and reached consensus. The group discussion with the 
facilitators and debrief with the CHW were analyzed by trained research assistants who identified key messages relevant 
to the research question.

Mixed
A mixed methods analysis was conducted after analyzing the quantitative and qualitative data separately. A comparison 
in the context of primary and secondary outcomes was interpreted using a joint display including themes, subthemes, 
quotes, and meta inferences. Integration was achieved using a joint display, which allowed for advanced interpretation: 
qualitative insights were examined to contextualize the quantitative findings, and discrepancies or convergences across 
datasets were explored. This process facilitated the development of meta-inferences, where combined insights not only 
clarified observed patterns but also provided actionable implications for future program design and intervention tailoring.
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Results
Quantitative Results
Participant Demographic and Clinical Characteristics
A total of 14 participants enrolled in the trial and were randomized into the intervention (n = 7) and control group (n = 7). 
Thirteen participants completed the 6-month program, with one participant in the control group dropping out because of 
schedule conflicts. The mean age of participants was 54.6 years old (SD = 17.4) and seven (54%) identified as female. 
The average years of diabetes diagnosis was 14.7 (SD = 9.6) and the average number of diabetes medications taken was 
1.9 (SD = 1.2). Table 1 shows the participant demographic information in the intervention and control groups. There was 
no significant difference in participant characteristics between groups. There was some missing outcome data due to one 
participant withdrawing from the study prior to the 3-month outcome assessment and another participant not attending 
the final study visit, (Figure 2). No participants in either the intervention or control group reported harms related to study 
participation.

Exploratory Outcomes
Comparison of A1C and Self-Reported Medication Adherence Between Groups
At baseline and 3 months, there were no differences in mean A1C, medication adherence and psychosocial outcomes 
between the intervention and control group (Table 2). At the end of the 6-month program, the primary outcome, A1C 
level, was 2.7% (SD = 0.7) statistically significantly lower in the intervention group (7.9% (SD =0.4); 95% CI [7.6–8.2]); 
n=7) compared to the control group (10.6% (SD =0.7); 95% CI [9.9–11.2]); p =0.01; d=0.73; n = 6).

Figure 3 shows the trends in the change in A1C between groups over three time points. As for medication adherence, 
we did not find any significant between-group differences (p =0.22).

Table 1 Demographic and Clinical Characteristics Between Groups at Baseline

Intervention (n=7) Control (n=6) Difference (95% CI) † Sig.

Characteristics n % n %

Age, mean (SD) 56 (± 9.2) 53 (± 24.9) 3.0 (−24.6, 30.6) 0.95

Gender ‡ 0.54 (0.01, 0.79) 0.10

Male (ref.) 5 71% 1 17%
Female 2 29% 5 83%

Education – 0.68

Advanced degree 1 14% 1 17%
College graduate 3 43% 3 50%

Some college/technical school 1 14% 1 17%

High school graduate/GED 2 29% 1 17%
Household annual income – 1.00

Equal to or more than 20,000 4 57% 3 50%

Less than 20,000 3 43% 3 50%
Urbanicity – 0.46

City/suburban of a city 6 86% 4 67%

Small town or village 0 0% 1 17%
Rural 0 0% 0 0%

Number of chronic conditions, mean (SD) 3.0 (± 1.4) 1.8 (± 0.3) 1.2 (−0.19, 2.59) 0.14
Years of diabetes diagnosis, mean (SD) 16.14 (± 10.2) 13.00 (± 3.9) 3.14 (−7.6, 13.8) 0.95

Number of oral diabetes medicines, mean (SD) 2.0 (± 1.4) 1.8 (± 0.4) 0.2 (−1.23, 1.63) 0.99

Notes: †Mean differences and 95% confidence intervals are presented only for continuous variables (age, number of chronic conditions, years of 
diabetes diagnosis, number of oral diabetes medicines) and for the binary variable gender (as risk difference). Multi-level categorical variables 
(education, household income, urbanicity) are presented as counts and percentages only; mean differences and confidence intervals are not calculated 
for these variables. ‡There is a notable gender imbalance between intervention and control groups, although the small sample size leads to a wide 
confidence interval.
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Table 2 Comparison of Hemoglobin A1C, Self-Reported Medication Adherence, and Psychosocial Outcomes Between Groups Over Three Time Points (Baseline, 3 Months and 6 Months)

Intervention Control Mean Difference  
(SE; 95% CI)

Difference Compared to  
Control (%)

Effect Size Sig.

Mean (SE; 95% CI) n Mean (SE; 95% CI) n

Primary outcome

Hemoglobin A1C

Baseline 8.3% (± 1.6; 7.1, 9.5) 7 9.2% (± 1.9; 7.8, 10.6) 7 −0.82 (±1; −2.8, 1.1) −9% 0.42 0.13

3 month 7.7% (± 0.7; 7.2, 8.2) 7 9.0% (± 0.8; 8.4, 9.6) 6 −1.23 (±0.9; −3.0, 0.5) −14% 0.30 0.28

6 month 7.9% (± 0.4; 7.6, 8.2) 7 10.6% (± 0.7; 9.9, 11.2) 5 −2.7 (± 0.7; −4.1, −1.3) −25% 0.73a 0.01

Intervention Control Mean difference (SE) Difference compared to control (%) Effect size Sig.

Mean (SE) n Mean (SE) n

Secondary outcome

Medication adherence (Adherence to Refills and Medications Scale for Diabetes, ARMS-D)

Baseline 40 (± 1.7) 7 37.8 (± 3.2) 5 2 (±3.1) 5% 0.26 0.46

3 month 38.14 (± 1.4) 7 39.8 (± 1.4) 5 −1.31 (±2) −3% 0.14 0.57

6 month 38.71 (±1.5) 7 42.0 (± 1.5) 5 −3.29 (± 2.3) −8% 0.34 0.22

Psychosocial outcomes

Concerns about medicines (Subscale of Beliefs about Medicines Questionnaire, BMQ-concern)

Baseline 17.29 (± 2.1) 7 15.33 (± 1.7) 6 1.95 (±2.7) 13% 0.24 0.39

3 month 17 (± 2.2) 7 15.17 (± 2) 6 1.83 (±3) 12% 0.12 0.66

6 month 17.14 (± 2.3) 7 15 (± 1.3) 5 2.14 (± 3.0) 14% 0.18 0.52

Necessity of taking medicines (Subscale of Beliefs about Medicines Questionnaire, BMQ-necessity)

Baseline 14.14 (± 2.3) 7 8.33 (± 1.7) 6 5.81 (±2.8) 70% 0.52 0.06

3 month 14 (± 2) 7 9 (± 2) 6 5 (±2.8) 56% 0.44 0.11

6 month 16.14 (± 1.6) 7 9.8 (± 2.1) 5 6.34 (± 3.1) 65% 0.58b 0.04*

(Continued)
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Table 2 (Continued). 

Intervention Control Mean Difference  
(SE; 95% CI)

Difference Compared to  
Control (%)

Effect Size Sig.

Mean (SE; 95% CI) n Mean (SE; 95% CI) n

Negative beliefs about diabetes (Brief Illness Perception Questionnaire, BIPQ)

Baseline 43.86 (± 4.3) 7 39 (± 7.2) 6 4.86 (±8.3) 12% 0.16 0.57

3 month 39.86 (± 3.9) 7 36.17 (± 3.2) 6 3.69 (±5) 10% 0.26 0.35

6 month 35.14 (± 5.2) 7 33.3 (± 8.0) 5 1.84 (± 6.3) 6% 0.02 0.94

Self-efficacy in taking medicines (Self-Efficacy for Adherence to Medication Scale, SEAMS)

Baseline 36.14 (± 1.8) 7 32.33 (± 2.4) 6 3.81 (±3) 12% 0.29 0.29

3 month 31.71 (± 3.4) 7 35.83 (± 1.7) 6 −4.12 (±3.8) −11% 0.20 0.47

6 month 35.14 (± 1.9) 7 36.5 (± 1.8) 5 −1.36 (± 3.7) −4% 0.17 0.53

Diabetes empowerment (Diabetes Empowerment Scale – Short Form, DES)

Baseline 35.29 (± 1.3) 7 33.67 (± 3.1) 6 1.62 (±3.4) 5% 0.00 1.00

3 month 35.43 (± 1.1) 7 34 (± 3) 6 4.86 (±8.1) 14% 0.10 0.72

6 month 34.43 (± 2.7) 7 35.8 (± 2.4) 5 −1.37 (± 4.4) −4% 0.02 0.94

Patient-provider communication (Patient’s Perceived Involvement in Care Scale, PICS)

Baseline 11.86 (± 1.0) 7 9.67 (± 1.9) 6 2.19 (±2.1) 23% 0.47 0.09

3 month 11.86 (± 0.6) 7 10.17 (± 1.6) 6 1.69 (±1.7) 17% 0.15 0.59

6 month 10.80 (± 1.7) 7 9.17 (± 2.0) 5 1.63 (± 2.7) 18% 0.42c 0.13

Diabetes distress (2-item short form of the Diabetes Distress Scale, DDS-2)

Baseline 5.14 (± 1.4) 7 7 (± 1.8) 6 −1.86 (±2.3) −27% 0.18 0.52

3 month 3.71 (± 0.8) 7 4.17 (± 1) 6 −0.45 (±1.3) −11% 0.06 0.82

6 month 2.71 (± 0.6) 7 5.3 (± 1.4) 5 −2.59 (± 1.0) −49% 0.55d 0.05*

Notes: *p-value <0.05. a-d Effect sizes based on Cohen’s d, indicating >0.4 = medium effect and >0.8 = large effect.

https://doi.org/10.2147/D
M

SO
.S548440                                                                                                                                                                                                                                                                                                                                                                                                                                  

D
iabetes, M

etabolic Syndrom
e and O

besity 2025:18 
4618

M
aurer et al                                                                                                                                                                         

Powered by TCPDF (www.tcpdf.org)Powered by TCPDF (www.tcpdf.org)



Comparison of Other Psychosocial Outcomes Between Groups
For the psychosocial outcomes, the intervention group showed a 65% significantly higher perception of the necessity of 
taking medicines (p =0.04; d =0.58), 18% higher mean score on the Patient’s Perceived Involvement in Care measure, 
representing better patient-provider communication (p =0.13; d =0.42), and 49% significantly lower diabetes distress 
(p =0.05; d =0.55) compared to the control group, each with medium effect sizes (Table 2).

Outcomes within the Intervention Group
Within the intervention group, we found a signal of change at 3 months from baseline, with a clinically meaningful 
decrease (−.6%, d =0.24) in mean A1C.52 Additionally, from baseline to 6 months, there was a 20% reduction in 
participants’ negative perceptions about diabetes (d =0.64) and a 47% reduction in diabetes distress (d =0.69), each with 
medium effect sizes (Supplementary Table 1).

Qualitative Results
Participant Experiences
In semi-structured interviews, participants shared their personal experiences with having diabetes and how the interven
tion supported them in enhancing their diabetes self-management. Seven themes provide additional rich insight into the 
psychosocial domains. Table 3 provides representative quotes for each theme.

Beliefs About Diabetes 
Participants reported having a lack of understanding about their illness prior to participating in the study. They shared 
that this deficit was addressed by the program through enhancing their understanding of their disease through which they 
learned to avoid the consequences of diabetes, (eg, diabetes complications). For example, a participant in the intervention 
group (Table 3) reported gaining a better understanding of what it meant to live with diabetes through the program, which 
filled a need for information that was not met before program participation.

Necessity of Taking Medicines 
Participants learned about the necessity and importance of taking diabetes medications. Despite not receiving the Peers 
EXCEL intervention, participants in the control group shared that through the group education classes, they learned the 
importance and necessity of taking their diabetes medications properly.

8.3%
7.7% 7.9%

9.2% 9.0%

10.6%

6.0%

7.0%

8.0%

9.0%

10.0%

11.0%

12.0%

13.0%

B A S E LIN E  ( T 1 ) 3  M O N T H  ( T 2 ) 6  M O N T H  ( T 3 )

H
E

M
O

G
L

O
B

IN
 A

1C

TIME

Intervention group Control group

Figure 3 The trends in the change in Hemoglobin A1c between the control and intervention groups over time; Intervention group (n=7); Control group (n=6); Between- 
group differences were analyzed using the Mann–Whitney U-test.
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Concerns About Medicines 
Participants in both the intervention and control groups expressed concerns about medication side effects and the burden 
of using medicines. Yet, the qualitative data are consistent with the quantitative data which suggests that for all 
participants, there was a trend towards participants having fewer concerns about medicines at 6 months. Qualitatively, 
participants shared that the program helped them to address their concerns about their diabetes medicines and how 
addressing those concerns positively impacted their lives. For example, a participant in the control group expressed that 
the program helped them to have a better understanding of medication side effects which addressed their concerns and 
reinforced the importance of taking the medicines.

Self-Efficacy in Taking Medications 
Participants in both the intervention and control groups acknowledged the programs’ impact in providing individuals 
with the necessary knowledge and skills to communicate with healthcare providers and manage their diabetes medica
tions safely and effectively. This suggests that the intervention facilitated improvements in participants’ self-efficacy 
through promoting open dialogue with providers about medicines, safe diabetes medication storage, and adhering to 
proper dosing schedules.

Diabetes Empowerment 
While participants in both groups reported goal setting activities, which motivated them to manage their diabetes, 
participants in the intervention group specifically mentioned that consistent interactions with their ambassador provided 
them accountability and empowered them to take charge of managing diabetes and maintain healthy habits.

Table 3 Themes and Representative Quotes from Participant Interviews

Theme Representative Quotes

Beliefs about diabetes “It (the program) enlightened me on a lot of issues and answers that I didn’t know from being diabetic. It was a plus 
that I took this program because there’s a lot of things, so until I came here, I didn’t get educated on a lot of things that 

I needed”. – P10 (Intervention group)

Necessity of taking 

medicines

“Staying on your medications as prescribed, and that’s definitely important. You do not want to just cut yourself off of 

it and think you can control your diabetes by yourself because I tried it, and I failed. So I got back on it, and it’s been 

helping me maintain my diabetes”. – P13 (Control group)

Concerns about 
medicines

“The way they (the facilitators?) helped me, they did help me to understand that (side effects). like they were 
considerate of how I felt about taking them…they helped me understand that taking these can really just save my life, 

can help me in the near future too, in case my diabetes was to get worse”. – P13 (Control group)

Self-efficacy in taking 

medicines

“The program (Peers EXCEL) stressed or emphasized in so many ways about the importance of taking them 

(medicines) in safe manners and storage, how to store them, and how to keep to your times, how to order your 

medicines and keep to, you know, your schedules, and how to talk with your doctors about the medication. So all of 
those things I use now”. – P7 (Intervention group)

Diabetes empowerment “I looked forward to my phone calls from my ambassador…it kept me focused…I had something that I needed to be 
accountable for. I knew that when (my Ambassador) called me, I needed to say, yes, I went to the gym three times. And 

so it just kind of kept me focused throughout the week”. – P1 (Intervention group)

Patient-provider 

communication

[INTERVIEWER: “And what did you learn from the session with her (pharmacist?)?”] 

“To be up front with your pharmacist. Talk to your pharmacist. Tell your pharmacist your needs. Ask questions about 

the medication, yeah, so”. – P5 (Intervention group)

Diabetes distress “I would say 24/7, nonstop, like when I wake up in the morning…until I go to bed. Even when I sleep, it’s still, there’s 

still stuff going on, … as far as my health-wise because I get up, check my blood sugar, and I make sure to take all my 
medications and all of that. You know, then this impedes me a lot. So, yeah, I have a lot of stress in my life every day, 

yes, I do, totally, yeah”. – P8 (Control group)
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Patient-Provider Communication 
Participants in the intervention group reported that the encouragement to actively engage with providers empowered 
them to ask their providers for clarification regarding diabetes medications and express any needs or concerns to their 
provider or pharmacist. In contrast, participants in the control group expressed a desire to learn how to initiate 
conversations about medications with their healthcare providers.

Diabetes Distress 
Participants in both groups expressed their feelings of constant distress and the continuous burden their diabetes imposes 
on their physical and mental health. From adhering to diabetes medication regimens to regularly checking their blood 
sugar levels, the overall demands of diabetes management heightened their stress levels and resulted in a constant state of 
distress. The qualitative findings do not differentiate between the levels of diabetes distress experienced by participants in 
the control versus the intervention groups, suggesting that individual difficulties in managing their diabetes during the 
program still existed and caused certain challenges for participants in both groups.

Perceptions and Experiences of Those Delivering the Intervention
The Ambassadors, HLWD Facilitators, and the CHW shared their perceptions about the program and experiences of 
delivering it, including suggestions for improving the program in the future.

Ambassadors 
Two key themes related to Ambassadors’ perceptions and experiences delivering the intervention emerged from the focus 
groups (Table 4). They reported that they were proud to be advocates for minoritized groups by serving as an 
Ambassador providing support to other Black adults in the Peers EXCEL program, which they viewed as valuable. 
The second theme identified was that open and inclusive group dynamics in the program group sessions led to stronger 
connections among people in the program, including facilitators, health professionals, ambassadors and participants. 
Ambassadors appreciated that the facilitators fostered this positive dynamic through the non-judgmental discussion about 
their living experiences and through tailoring the program information to acknowledge individual variation.

Ambassadors suggested that the process of being paired with participants could be improved in future programs by 
incorporating a mechanism to match participants with ambassadors who shared similar interests, beyond characteristics 
like age and gender. They also suggested adding more opportunities to be active as a group, such as a group exercise 
activity during the break so participants could stay focused during the long sessions. Ambassadors also shared the 
suggestion for facilitators to allow additional time for participants to share stories about experiencing systemic racism in 

Table 4 Interventionists’ Perceptions of the Program

Theme Representative Quotes

AMBASSADORS

Proud to be an advocate for minoritized groups “I have been advocating about this program with other minorities and telling them that 

diabetes is a high mortality rate among minorities, and the reason being is that a lot of 
minorities do not know. They are not armed with the knowledge…any way that I can be 

a part of it and to help out my fellow man, I feel honored….thank you for giving us all of 

this knowledge and the training that you have provided and the conversation”. – 
Ambassador 2

Buddy system and relatability of materials are keys to 
enhancing participant engagement

“I think the approach that they [facilitators] made and how they made us feel comfortable 
and did not say, well, why are not you doing that? … they just recognize everybody was 

different and everybody do things different. Like some of us wake up early in the morning, 

and where is breakfast in that picture. It was just like no question was the wrong 
question…They [facilitators] take a look at ourselves and what meals would you prepare if 

somebody came to your house that was diabetic”. – Ambassador 3

(Continued)
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healthcare and provide ideas for how to handle those situations, such as a list of questions participants could ask their 
providers.

HLWD Facilitators 
Two key messages derived from the debrief with the HLWD facilitators were positive experiences building relationships 
and engaging with the participants and tailoring the delivery of the DSME evidence-based content to participant’s 
individual learning styles (Table 4) The HLWD facilitators provided suggestions for improving future programs (Table 5) 
suggesting that community partners supporting the workshops could be more engaged and share information about their 
own health and wellness programming.

Community Health Workers 
In a debrief with the research team, the community health worker shared his perceptions of the program (Table 4), 
reflecting on the overall importance of participant’s having an opportunity to connect with another paraprofessional, even 
when immediate help with a particular social determinant of health was not needed. The community health worker also 
reported on specific resources requested by program participants. He shared that communicating with participants 
primarily by phone vs in-person made the interaction more disengaged and felt it was a barrier to providing optimal 
support. The community health worker provided suggestions for better integrating CHW support in future programs by 
having a community health worker with a similar racial and ethnic background.

Mixed Methods Integration of Quantitative Results and Qualitative Findings
The joint display demonstrates quantitative psychosocial outcomes with qualitative themes and quotes corresponding to 
the outcomes in Table 5 to explain and integrate the findings. The qualitative findings of participant perceptions of the 
necessity of taking medicines were found to further confirm and explain the quantitative results. Increased awareness of 
the importance of taking diabetes medicines was reported qualitatively in both groups. However, in the control group, 
participants expressed that they needed more motivation to take medicines by regularly checking in through the group 
sessions. The additional education session led by the pharmacist focused on medication use received by the intervention 

Table 4 (Continued). 

Theme Representative Quotes

HLWD FACILITATORS

Positive experience building relationships with 

participants

“…when you got into the program and like met with the participants, and then all of the 

learning and growing and sharing together was, it was amazing”. – Facilitator

Tailoring delivery of program information to 

participant’s various learning styles

“Like we had to break it down into fractions and like draw. Like because some people are 

visual learners because people, they’re like, I don’t see how you got that. And so like, 

again, taking into account people and people’s differences”. – Facilitator

COMMUNITY HEALTH WORKER (CHW)

Importance of having CHW support available “But even if there was not a lot of need, which, like I said most times there was not, it was 

just nice to have a conversation. Like I had a pretty enriching conversation with quite a few 

people who I think just enjoyed like having someone to talk to or someone to listen to 
them, even though that’s kind of like informal. I think that was definitely super powerful. 

having just, …. casual conversation and having someone that checks in on you”.

Disengagement from participants was a barrier to 

providing optimal support

“Communicating via phone or Email or text is a lot more efficient for us, which is great 

and has positives. It can kind of throw a wrench in, the depth of the conversation you can 

get into, or, that personal rapport… it cannot go unsaid enough about how important that 
is”
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Table 5 Joint Display of Psychosocial Outcomes Between the Intervention Group (Peers EXCEL) and the Control Group (Healthy Living with Diabetes, HLWD) at 6 Months

Outcomes Mean Score Difference 

(%) Compared to 

Control Group

Qualitative Data Summary Meta-Inferences

Negative 

beliefs about 

diabetes

Δ= +1.84 (+6%) 

p =0.94 

d =0.02

● Participants in the intervention group indicated the program confirmed what they already knew about diabetes and 

provided further understanding of the disease.

● Participants in the control group reported the program resolved their questions and misunderstanding of diabetes 

control. Though participants in the control group learned about some diabetes-related complications, they wanted 

additional education on complications.

● The program enhanced participants’ understanding of diabetes by addressing the misunder

standing of diabetes control.

● Qualitative findings further indicated that HLWD workshops could consider adding addi

tional topics related to diabetes complications.

Necessity of 

taking 

medicines

Δ= +6.34 (+65%) 

p =0.04* 

d =0.58

● Participants in both groups reported enhanced awareness of the need to take diabetes medicines for diabetes 

control.

● Participants in the control group reported the need for emphasized education on the importance of medicines and 

checking in with everyone regarding taking their medication.

● The program enhanced participants’ beliefs about the necessity of taking their diabetes 

medicines.

● Qualitative findings further underscored that HLWD workshops should incorporate con

tent related to medication use and activities to enhance medication adherence.

Concerns 

about 

medicines

Δ= +2.14 (+14%) 

p =0.52 

d =0.18

● Participants in both groups had concerns about medication side effects and the burden of using medicines. ● Participants in the program expressed certain concerns about diabetes medicines.

Self-efficacy in 

taking 

medicines

Δ= −1.36 (−4%) 

p =0.53 

d =0.17

● Participants in both groups expressed an understanding of how to store their medication, maintain their regimen 

and solve the problems if they missed the time to take the medicines.

● Participants in the control group expressed how they developed strategies to manage their medication-taking on 

their own. They wanted more information on how to adhere to taking medicines; asked for this to be built into 

action plans.

● Participants in the program reported they have some understanding of medication 

management.

● Qualitative findings further indicated that HLWD workshops need to help participants to 

develop actions to manage their medication-taking in their daily lives.

Diabetes 

empowerment

Δ= −1.37 (−4%) 

p =0.94 

d =0.02

● Participants in both groups reported goal setting activities, which motivated them to manage their diabetes.

● Participants in the intervention group specifically mentioned peer ambassadors helped them to be accountable, 

provided valuable tips and shared personal experiences in managing diabetes.

● The program enhanced participant’s feelings of empowerment by using goal setting activ

ities to motivate participants related to diabetes self management,

● Qualitative findings further identified the use of peer ambassadors’ support equipped 

participants with skills to manage diabetes and enhanced their accountability to stay on 

track.

Patient- 

provider 

communication

Δ= −0.57 (−11%) 

p =0.86 

d =0.05

● Participants in the intervention group reported better relationships with providers and having conversations with 

their providers. They also understood how to talk to their doctors about medicines.

● Participants in the control group wanted to learn how to initiate conversations with their providers about 

medications and discuss medication side effects

● Qualitative findings further highlighted the need for HLWD workshops to enhance parti

cipants’ capacity to talk to their healthcare providers about medication use.

Diabetes 

distress

Δ= −2.59 (−49%) 

p =0.05* 

d =0.55

● Participants in both groups expressed difficulties and stress with tasks associated with managing diabetes. ● Participants in the program demonstrated the challenges participants faced when managing 

diabetes. However, the qualitative findings did not differentiate the level of diabetes distress 

between the two groups.

Notes: Δ = change in mean score compared to control group; *p-value ≤ 0.05; d = Cohen’s d.
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group may have enhanced the intervention group’s beliefs about the importance of diabetes medicines strengthening their 
beliefs about the necessity of taking medicines.

Both groups of participants reported the benefits of using goal-setting activities to motivate diabetes control. In the 
intervention group, participants further accredited peer support as empowering them with self-management skills and 
being more accountable On the other hand, though participants in the intervention group reported significantly lower 
diabetes distress at 6 months, individual difficulties in managing their diabetes during the program still exist and cause 
certain challenges for participants in both groups.

Due to the exploratory nature of psychosocial outcomes, there are some areas where the qualitative data had 
discordance with the quantitative data. Though there were no significant differences in negative beliefs about diabetes, 
concerns about medicines, self-efficacy in taking medicines and patient-provider communication, participants in the 
control group wanted more topics added to the education sessions. The diabetes-related topics include avoiding diabetes 
complications and strategies to adhere to diabetes medication. In addition, participants in the control group struggled to 
initiate conversations with healthcare providers, reporting the need to learn how to discuss medication side effects.

Discussion
This pilot randomized controlled mixed-methods study (Living Well & Empowered trial) explored the benefit of adding 
a culturally tailored intervention (Peers EXCEL) to a standard diabetes self-management program (HLWD) for Black 
adults with uncontrolled type 2 diabetes. After 6 months, participants who were randomized to receive the Peers EXCEL 
intervention reported a clinically meaningful improvement in their A1C, which was statistically significantly lower than 
for those in the control group. Additionally, when comparing the two groups, the intervention group reported statistically 
significant higher perception of the necessity of taking medicines and reductions in diabetes distress. However, we did 
not find statistically significant changes in medication adherence, our secondary outcome, for either group or when 
comparing the two groups.

Our findings suggest a signal of improvement in A1C after participation in a culturally tailored intervention 
embedded into a diabetes self-management program. Clinically meaningful reductions in A1C are associated with 
improvements in numerous health outcomes, including reducing diabetes complications such as diabetic retinopathy, 
nephropathy, and neuropathy.11 The potential for the Peers EXCEL culturally tailored intervention to contribute to 
improvements in A1C suggests a promising approach to addressing poor health outcomes among Black adults with 
diabetes, which is urgently needed. This is consistent with our prior research that has shown that race-congruent Black 
adult peers with diabetes can provide culturally appropriate informational support and contribute to a signal of 
improvement in A1C and other psychosocial outcomes.29,30 These results add to the literature on the benefits of race- 
congruent peer support in which peers can use their own personal, lived experiences with the disease to help others learn 
successfully.33,53

Inconsistent with our prior research,29,30 we did not find a signal of improvement in medication adherence among 
either group. This could have been related to potential biases due to the use of a self-reported measure for medication 
adherence, which depends on respondents accurately recalling behaviors and potentially responding in a socially 
desirable way. These concerns can lead to overestimating adherence and can contribute to ceiling effect biases in scoring 
the measure where an unrealistic majority of respondents report very high adherence.54 In semi-structured interviews, 
participants shared challenges with diabetes distress, which may have affected their medication adherence. This suggests 
that medication adherence may not have been the pathway through which we saw a signal of change in A1C. 
Improvements in other factors reported by intervention group participants, such as enhanced patient provider commu
nication and reduced diabetes distress, may have contributed to improvements in other self-management activities, such 
as nutrition and physical activity, which in turn, may have improved their A1C.

Notable changes in quantitative psychosocial outcomes, including perceptions of the necessity of taking diabetes 
medicines and diabetes distress were further supported and confirmed by the qualitative findings.

Participants in both groups reported an improved awareness of the necessity of diabetes medicines, yet qualitative 
findings suggest that participants in the intervention group had a greater awareness of the necessity of taking medicines 
than those in the control group. This suggests that participation in the diabetes self-management program may have 
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contributed to some improvement in awareness of the necessity of diabetes medicines for all participants, but the added 
content and peer support for the intervention group likely contributed to their greater awareness about medicines. This is 
an important finding related to improving glycemic control because race-congruent peer support is especially important 
and effective for Black adults, who may have fatalistic perceptions about diabetes and medicines influenced by culture, 
family experiences, and a history of mistreatment and distrust.55 Beliefs about the necessity of prescribed medicines are 
associated with adhering to treatments,56–58 which in turn can contribute to improvements in glycemic control. This 
suggests that enhanced awareness of the necessity of medicines may have contributed to better medication adherence and 
ultimately lowering A1C. This is consistent with several studies which have found that patients who perceive their 
treatments as necessary are more prone to follow their healthcare provider agreed upon recommendations.57

There was an improvement in diabetes distress within the intervention group from baseline to 6 months, and at 6 
months, the intervention group showed a signal of lower diabetes distress compared to the control group. However, the 
qualitative findings did not differentiate the level of diabetes distress between the two groups. Participants in both groups 
expressed difficulties and stress with tasks associated with managing diabetes. It could be that intervention participants 
were expressing similar diabetes related stressors as the control group participants, but through the intervention they were 
able to find ways of coping with these stressors, so they reported lower diabetes distress after participating in the 
intervention. It is not realistic that the intervention will eliminate all diabetes-related stressors but rather support 
individuals in finding ways of coping with those stressors. Indeed, studies have demonstrated that diabetes distress can 
negatively affect self-care behaviors leading to worse diabetes outcomes.59–61 Our findings suggest that reducing diabetes 
distress led to enhanced medication adherence and eventual improvement in diabetes health outcomes, such as A1C.

Valuable feedback was elicited from those delivering the HLWD program and the intervention components. Notably, 
two key points were made about having racially congruent interventionists. First, the Ambassadors reflected on how their 
role of providing race-congruent peer support for other Black adults living with type 2 diabetes positioned them as 
advocates for this minoritized group and recognized that was an important initial step towards addressing a dire need in 
their community, but that this model of support needed to be scaled up. Evidence supports that race-congruent peer 
support, which is a nonhierarchical, reciprocal relationship created through sharing similar experiences and is aligned 
with the individual’s cultural and social beliefs,62 is effective at addressing experiences of mistreatment by and feelings 
of distrust in the healthcare system, and reframing misperceptions regarding medications influenced by culture. For Black 
adults who may have experienced mistreatment and distrust in the healthcare system, or have misperceptions regarding 
medications influenced by culture, race-congruent peer support is effective in providing education to target these 
beliefs.63,64 Second, the CHW noted that CHW support ideally should be provided by someone from the participant’s 
community. This is consistent with recognized best practices that CHWs ideally should be similar to the communities 
they work with in terms of demographics and primary language spoken as well as have shared social and structural 
experiences and challenges.65 This alignment of characteristics and experiences between the CHW and the individuals 
they are working with facilitates trust building, improves the relevance of information provided, and serves as a bridge to 
healthcare resources.66

This pilot study has some notable strengths and a few limitations. This study builds on our prior single-arm research 
designs29,30 by testing Peers EXCEL using a randomized controlled trial design, which is regarded as the gold standard 
of clinical trial design.67 Our prospective randomization of participants sought to minimize differences in characteristics 
of the intervention and control groups that may have influenced the outcomes, which is regarded as providing the most 
definitive evidence for the impact of an intervention on outcome.67 Outcomes related to the feasibility of the trial, such as 
recruitment and retention rates are reported elsewhere.36 Another strength of our study was the mixed-methods approach 
involving semi-structured interviews of participants in addition to collecting clinical and quantitative outcomes. 
Reporting the integration of the quantitative and qualitative findings provides a rich, nuanced interpretation of the 
study outcomes. Eliciting feedback from the interventionists about their experiences implementing the program was 
another strength of this trial. Considering their valuable perceptions and suggestions for enhancements to the program 
can inform future trials as well as future translation of the intervention to real-world settings.

This study also had some limitations. We showed a signal of change in the exploratory outcomes of A1C. However, 
the results should be interpreted with caution as we had a small sample. The findings may not be generalizable beyond 
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the Midwestern urban setting within which the pilot trial took place. However, future studies could test the same 
intervention with modest contextual adaptations to better fit a different setting. There was a noteworthy difference in the 
proportion of males and females in the intervention and control groups, with the intervention group having a large 
majority of males and the control group having a large majority of females. Because gender could have been associated 
with other variables such as number of medications taken, this may have been a confounding factor distorting the true 
effect of the intervention. Our future research will consider stratification approaches to ensure a more equal distribution 
of males and females within each group. Another potential limitation is that the two HLWD facilitators led the DSME 
program for both the control and intervention groups. It was not possible to blind the facilitators as to which group was 
the control and the intervention because the Ambassadors were participants in the intervention group DSME sessions. 
Having the same facilitators lead each group enhances the likelihood that the session content was standardized across the 
groups, but their delivery may have been impacted by the awareness of which was the control vs intervention group and 
they may have inadvertently exposed participants in the control group to elements of the intervention. However, because 
the peer support was primarily phone based and occurred outside of the DSME weekly sessions, it is less likely that 
contamination occurred. Future studies will ensure that there are different HLWD facilitators for the control and 
intervention groups.

This study advances the field towards meeting the long-term goal of reducing diabetes morbidity for Black adults by 
addressing an unmet critical need to focus on health misperceptions and distrust by providing culturally tailored content 
and peer support to a population historically beset by harms related to uncontrolled diabetes. The intervention builds 
upon a widely used evidence-based program, which increases the likelihood that it can be widely disseminated to reduce 
diabetes-related mortality and morbidity in Black adults in the future. Future adequately powered randomized controlled 
trials are needed to evaluate the efficacy of Peers EXCEL in improving diabetes outcomes compared to HLWD alone. 
Once efficacy is established, there is the potential for such an intervention to be scaled up through non-profit agencies 
licensed to provide the DSME programs, state Departments of Health Services could potentially integrate elements of 
Peers EXCEL into existing chronic disease self-management partnerships and initiatives, as well as it would be eligible 
for federal funding for the dissemination/implementation and scalability of evidence-based programs.

Conclusion
The findings from this pilot randomized controlled trial provide a signal of evidence to evaluate the efficacy in a future 
adequately powered, randomized controlled trial, testing the question of whether the addition of the theory and evidence- 
informed culturally specific components of Peers EXCEL improve outcomes compared to HLWD alone.
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