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Abstract 

Background: African American (AA) adults are 60% more likely to be diagnosed with diabetes mellitus (DM) and 
experience more complications than non-Hispanic White adults. Cognitive behavioral therapy (CBT) has shown to 
be an effective modality for helping patients improve health behaviors and regulate emotional states. Motivational 
interviewing (MI) addresses participant engagement and motivation. Therefore, MI was combined with CBT as an 
approach to the process of learning using CBT skills to promote healthy lifestyle choices. We aimed to assess the 
effects of a culturally tailored CBT/MI intervention on glycemic control in AA participants and understand their per-
spectives, attitudes, and experiences while participating in this intervention.

Methods: Using a randomized, parallel design pilot study (web-based group vs in-person group), 20 participants 
aged ≥ 18 years, identifying as AA and having a glycosylated hemoglobin (HbA1c) > 8%, were recruited. A CBT/MI 
intervention was administered in six sessions over 3 months. Participants completed baseline and follow-up assess-
ments on measures for diabetes control (HbA1c), self-efficacy, generalized anxiety, depression, perceived stress, 
health-related quality of life, and cognitive ability. Post-CBT/MI intervention focus groups were conducted to deter-
mine patient perspectives regarding the intervention.

Results: Fourteen participants completed the study, their mean HbA1c improved from 10.0 to 8.9% (t(26) = 0.5, 
p-value = 0.06). The Diabetes Distress Scale demonstrated decreased distress overall (t(26) = 2.6; p-value = 0.02). The 
Generalized Anxiety Disorder Scale demonstrated decreased generalized anxiety for all participants (t(26) = 2.2; p = 
0.04). Themes identified in focus groups included (1) intervention group social support through information sharing, 
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Key messages regarding feasibility

• What uncertainties existed regarding the feasibility?

 At the start of the trial, investigators were concerned 
about the feasibility of using a technology-based 
intervention in an older age group—in terms of both 
access and uptake. Another concern was the level of 
comfort among participants during discussions per-
taining to their medical condition and barriers in 
achieving optimal health.

• What are the key feasibility findings?
 This study demonstrated that technology was not a 

barrier to the participation and retention of study 
participants. It indicated that group and web-based 
interventions were feasible and acceptable.

• What are the implications of the feasibility findings 
for the design of the main study?

 Future studies with a larger sample size, exploring the 
acceptability and effects of cognitive behavior ther-
apy on diabetes mellitus control in African American 
people, are feasible.

Background
In 2018, about 10% of the total US population was esti-
mated to have diabetes mellitus (DM) [1]. According to 
the Centers for Disease Control and Prevention, diabetes 
has been documented to have a disproportionate impact 
on the African American (AA) population of the USA [2]. 
AA adults are more likely to receive a physician diagnosis 
of DM, have worse glycemic control, and have more DM-
related complications compared to non-Hispanic White 
adults [3–6]. Risk factors for DM are also more preva-
lent in the AA population, such as a 1.3 times greater 
likelihood of obesity when compared to non-Hispanic 
White adults [7]. Other related risk factors seen in the 
AA population at higher rates include hypertension, high 
cholesterol levels, and smoking. Additionally, depres-
sion, anxiety, and diabetes-related specific concerns are 
common comorbidities in people with DM [8–10]. The 
relationship between DM and these co-morbidities is 

complex, since they are thought to influence each other 
and are affected by biological and psychosocial pathways 
[11]. The interaction between DM and related comorbid-
ities adds a complex behavioral aspect of diabetes man-
agement, since it requires tasks with self-management 
components such as activity, diet, adherence and compli-
ance with treatment regimens, self-monitoring of glucose 
levels, and making and keeping healthcare appointments. 
Further aggravating the impact of type 2 diabetes on AA 
adults are racial discrimination and low SES. These two 
factors are respectively associated with poorer health 
outcomes and a greater prevalence of diabetes [12, 13]. 
The greater risk and diabetes burden in AA patients sug-
gests a need for tailoring interventions in this high-risk 
group.

Cognitive behavioral therapy is a form of psychother-
apy consisting of a cognitive and a behavioral aspect that 
addresses thoughts, beliefs, and behaviors detrimental to 
self-care in chronic health conditions and replaces them 
with more helpful thoughts and behaviors [14, 15]. Psy-
chological interventions such as cognitive behavioral 
therapy (CBT) have been shown as effective in overcom-
ing behavioral barriers related to self-management and 
improved glycemic control among people with diabetes 
[16–18]. The CBT approach applies techniques to iden-
tify thoughts, beliefs, and behaviors that may be detri-
mental to self-care and replace them with more helpful 
thoughts and behaviors. Previous studies have found 
CBT to be useful in alleviating depressive symptoms 
associated with diabetes [19, 20]. Recent studies have also 
observed a moderate to large improvement in glycemic 
control with the implementation of CBT [19–22]. A sub-
group analysis in a meta-analysis of studies using CBT 
among patients with diabetes found that the CBT had to 
be tailored to the population it was being implemented 
while being cognizant of the goals of treatment [22].

In this study, the CBT approach was modified by inte-
grating motivational interviewing (MI) into the deliv-
ery of the intervention. A primary goal for integrating 
MI into the CBT approach was to support participants’ 
engagement in the intervention. In the MI theory [23], 

(2) mental health and personal identities in diabetes understanding and management, and (3) receptivity to CBT/MI 
intervention positively impacts self-efficacy through improved health literacy.

Conclusion: This group-based, culturally tailored CBT/MI intervention for type 2 DM care was positively received by 
AA participants and helped improve diabetes control, as demonstrated by the change in HbA1c. There were addi-
tional benefits of social support through group interactions and a stronger sense of self-efficacy due to health educa-
tion. A comprehensive treatment plan using a CBT/MI intervention may be useful in promoting healthy diabetes 
self-management.

Trial registration: Clini calTr ials. gov, NCT03 562767. Registered on 19 June 2018

Keywords: African American, Type 2 diabetes, Cognitive behavioral therapy
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engagement is based on the effectiveness of the relation-
ship between participants and facilitators. It is reflected 
in participants’ feeling understood, and it supports the 
participants’ motivation to learn and apply CBT content. 
Unfortunately, non-adherence to CBT skills practice is 
one of the most commonly cited reasons for CBT-based 
therapy failure [24]. With the goal of promoting adher-
ence to the CBT skills practice regimen presented in this 
intervention, we integrated a focus on engagement and 
motivation by adding MI to the intervention. Therefore, a 
CBT/MI intervention was developed using MI to encour-
age patients’ acceptance and motivation to practice CBT 
skills that promote healthy lifestyle choices.

There are no studies that have examined the effects of a 
culturally tailored CBT/MI intervention in a group-based 
format among AA patients and examined its effects with 
uncontrolled diabetes. This pilot study aimed to assess 
the efficacy of a CBT/MI intervention in improving gly-
cemic control among AA participants with Diabetes mel-
litus. It also aimed to understand participant experiences 
and evaluate their perspectives and attitudes toward this 
CBT/MI intervention.

Methods
Study design and setting
The Lifestyle Intervention Guidance for a Healthier 
Tomorrow (LIGHT) study was a randomized, paral-
lel design pilot clinical trial. It was conducted at the 
Dunwoody Family Medicine Clinic, Emory University, 
Atlanta, GA, in 2019. The participants were adminis-
tered a behavioral intervention (CBT/MI) program, from 

March to May 2019, with the administration of initial 
study scales shortly before beginning the study in March 
of 2019 and the collection of follow-up data in May 2019. 
It used a mixed methods approach with quantitative and 
qualitative study methods to assess glycemic control, per-
spectives, experiences, and attitudes of AA patients with 
diabetes mellitus. The trial was registered at Clini calTr 
ials. gov (identifier: NCT03562767).

Study population (Fig. 1)
Potentially eligible patients were identified through chart 
reviews, response from community flyers, and online and 
phone advertising. Patients were contacted via letter or 
phone call from the investigator team with a description 
of the study. Eligible patients were recruited from the 
Emory Healthcare clinics and community in Atlanta.

At the first screening contact, participants gave verbal 
informed consent and were further interviewed by the 
study staff to determine eligibility. If patients are deemed 
eligible, they completed written informed consent and 
study questionnaires. Our study staff received clinical 
research coordinator training at Emory. The curriculum 
included training in culturally sensitive methods.

The eligibility criteria for this study included age ≥ 18 
years, fluency in English, identifying as AA, and having 
a glycosylated hemoglobin (HbA1c) level of over 8% (an 
indicator of uncontrolled diabetes mellitus). Participants 
were excluded if they did not have internet access, used 
insulin pumps, were pregnant, actively misused sub-
stances (including alcohol), and had visual or physical 
impairments that did not allow them to complete study 

Fig. 1 Participant flow diagram

http://clinicaltrials.gov
http://clinicaltrials.gov
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activities. Participants were followed up for a 3-month 
period. Of the initial 20 participants who were recruited, 
14 participants completed the study with 7 in each inter-
vention group. The six study participants who did not 
complete the study either failed to attend a sufficient 
number of intervention sessions or missed follow-up 
visits for post-study data collection. These study par-
ticipants left after randomization. Two participants had 
diabetes-related complications and were hospitalized 
and thus unable to attend the study sessions. Two par-
ticipants had difficulty with using Zoom despite training. 
One participant dropped out because of the timing of 
in-person sessions and weekend commitments. There is 
one participant who dropped out because of family chal-
lenges. All participants provided informed consent and 
research activities were approved by the Emory Institu-
tional Review Board.

Cognitive behavioral therapy motivational interviewing 
intervention
The intervention was developed and executed by a 
licensed psychologist with extensive experience in pro-
viding combined CBT and MI psychological treatment 
to African American patients. This individual is a mem-
ber of the Motivational Interviewing Network of Train-
ers (MINT). As a MINT member, this psychologist is 
experienced in training clinicians to support partici-
pants’ engagement and motivation to make health behav-
ior changes, including implementing CBT skills. The 
licensed psychologist trained the study facilitator using 
the Motivational Interviewing Treatment Integrity Cod-
ing Manual (MITI) 4.2.1 (Moyers T, Manuel J, Ernst D, 
Moyers T, Manuel J, Ernst D: Motivational interviewing 
treatment integrity coding manual 4.1, unpublished). 
Using the coding manual’s evaluation standards to deter-
mine competence, the study facilitator was determined to 
have met a “good” (highest category) threshold of clini-
cian competence and proficiency in applying MI. In addi-
tion to ensuring that the intervention delivery training of 
the facilitator was MI congruent, the development of the 
intervention itself was crafted to apply MI in support of 
participant engagement.

Evidence suggests that, in general, adapted interven-
tions outperform non-adapted interventions and are pre-
ferred by African American populations [25, 26]. Thus, 
we determined that developing behavioral health inter-
ventions for MCI-related cognitive and functional decline 
in ways that are culturally relevant to African American 
patients was important. To access expertise in cultural 
tailoring, we worked with an African American clinical 
psychologist and researcher who had expertise in both 
CBT and the cultural adaptation of evidence-based inter-
ventions for African American patients. The intervention 

team received implicit bias training, lectures, and ongo-
ing consultation from our cultural tailoring content 
expert in order to learn about sociocultural considera-
tions relevant to African American people and increase 
awareness of microaggressions that are commonly over-
looked or dismissed [27]. The cultural tailoring content 
expert met virtually with the intervention team to pro-
vide feedback on drafts of each module on a bi-weekly 
basis. The goal of this feedback was to understand cul-
tural considerations and strategies for integrating African 
American cultural values into the intervention.

Participants were randomized using computer-gener-
ated random numbers to one of two CBT/MI formats—
a web-based and an in-person format. Both formats had 
six 1-h sessions, every 2 weeks for 3 months, focusing 
on food planning education (15 min) and culturally tai-
lored CBT/MI presentations and interactive activities (45 
min). The in-person format allowed for group interac-
tion which was limited in the web format. The inclusion 
of both formats in a study assessing CBT/MI is a novel 
study design.

Quantitative assessments
At baseline and during follow-up, participants were 
administered paper-based survey questionnaires that col-
lected information on demographics. They also answered 
surveys on self-efficacy, generalized anxiety severity, 
depression severity, perceived stress, health-related 
quality of life (HRQoL), and cognitive ability. Sociode-
mographic information of interest included age, gender, 
education level, and marital status, all of which were self-
reported. Participant body mass index (BMI) was used 
to determine obesity status (normal weight, overweight, 
obese). Additionally, glycosylated hemoglobin (HbA1c) 
information was obtained for all participants from elec-
tronic medical records and point of care testing, at base-
line and during follow-up.

The measure of self-efficacy was collected using the 
Self-Management Resource Center’s Self Efficacy for Dia-
betes scale [28]. This 8-item scale assesses self-efficacy in 
diabetes self-management. A score closer to 10 is indica-
tive of greater self-efficacy. The Diabetes Distress Scale is 
a 17-item, 6-point Likert, scale that evaluates the severity 
of emotional distress experienced by a person with dia-
betes [29]. It provides an overall score and one for each 
of the following dimensions: emotional burden, regimen 
distress, interpersonal distress, and physician distress. 
The patient’s responses associated with each of the four 
dimensions were summed then divided by the num-
ber of items in the given dimension. The mean of the 
responses to all 17 items was calculated to determine the 
overall distress experienced. A mean score of 3 (moder-
ate distress) or higher serves as the indicator for clinical 
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attention for study participants. Generalized anxiety 
in the 2 weeks prior to the scale’s administration was 
assessed using the Generalized Anxiety Disorder (GAD) 
Scale-7 [30]. It assesses the degrees to which participants 
feel anxious, nervous, or restless. A higher score indicates 
greater severity of anxiety. The Patient Health Question-
naire (PHQ)-9 scale assesses the severity of depression, a 
higher score is indicative of greater severity of depression 
[31]. The Perceived Stress Scale (PSS) was used to assess 
the extent to which participants identify situations in 
their life as stressful, within the past month [32]. A higher 
score suggests greater perceived stress. Health-related 
quality of life (HQRoL) was assessed using the RAND-
36 survey [33]. It is a scale which assesses eight health 
concepts: physical functioning, role limitations caused 
by physical health problems, role limitations caused 
by emotional problems, social functioning, emotional 
well-being, energy/fatigue, pain, and general health per-
ceptions [33]. Each of these health concepts are scored 
continuously (0–100), higher scores suggest a more 
positive perception of HRQoL. The Montreal Cognitive 
Assessment (MoCA) scale screens for cognitive dysfunc-
tion and assesses different cognitive domains through the 
performance of twelve different tasks [34]. A sum of item 
scores is used to determine cognitive ability, a score of ≥ 
26 is considered “normal.”

Qualitative assessments
Following the CBT/MI intervention, focus group sessions 
were conducted to evaluate the receptivity of the CBT/
MI intervention among participants through semi-struc-
tured focus group discussion (FGD). FGDs provided the 
opportunity for participants to respond to each other’s 
feedback and find consensus about their experiences, 
especially regarding what worked well and what could 
be improved. Based on the intervention format to which 
they were randomized, participants were assigned to sep-
arate focus groups—one focus group for the web-based 
intervention and one group for the in-person interven-
tion. These sessions were 25 min in length and were con-
ducted in person in one of Emory University Healthcare 
System Dunwoody clinic’s conference rooms. The ses-
sions were audio recorded by the interviewer, and there 
was a student collaborator present as a notetaker during 
each session.

The diffusion of innovations theoretical framework 
was used in designing the interview guide found in 
Appendix  1. This model is designed to communicate 
new knowledge to members of the target groups through 
four main elements: innovation, communication chan-
nels, social system, and time [35, 36]. A culturally tailored 
CBT/MI intervention was the innovation being assessed 
through web-based and in-person intervention formats. 

Communication channels were the culturally tailored 
materials presented to participants during the study. The 
social system is the target population: Black or African 
American patients with type 2 diabetes. The time is the 
incorporation of the study over a six-session intervention 
time frame. The diffusion of innovations model helped 
incorporate these key elements into the FGD guide to 
theoretically frame the information garnered from study 
participants.

The FGD questions aimed to capture participants’ per-
spectives, attitudes, and experiences with the CBT/MI 
intervention. The post-study focus group session evalu-
ated the study acceptability and cultural congruence of 
the CBT/MI intervention through semi-structured group 
discussions. The focus groups aimed to assess compat-
ibility, complexity, observability, and relative advantage 
of a culturally tailored CBT/MI for AA patients. It also 
aimed to assess the cultural sensitivity of the study.

Data analysis
Quantitative analysis
Baseline characteristics of study participants were 
assessed using t-tests and chi-square tests, as needed. 
Baseline and follow-up assessments of quantitative scales 
were assessed for change in scores. This was done among 
the overall study population as well as by the interven-
tion group. For continuous scales, the paired t-test were 
used to assess the change, and for categorical scales, the 
chi-square tests were used. Statistical significance was set 
at an alpha level of .05. Quantitative analyses were per-
formed on the SAS 9.4 M software.

Qualitative analysis
Audio recordings were transcribed and imported into the 
MAXQDA analysis software. For each transcript, initial 
memos were developed to obtain familiarity of informa-
tion in each interview. This was followed by the devel-
opment of a codebook using inductive and deductive 
methods, which contains names and definitions of the 
codes and sub-codes that were developed. The deductive 
codes were developed based on the interview guide and 
purpose of the study (e.g., intervention receptivity and 
mindset). Inductive codes (e.g., balance/control) were 
included in the guide as they emerged from the collected 
data during analysis.

The codebook can be accessed in Appendix  2. The 
transcripts were then coded by a student collaborator at 
the Rollins School of Public Health, whose coding tech-
niques were discussed with the team and approved. Once 
coded, the codes and coded segments were reviewed to 
develop overarching themes describing related codes. 
Overarching themes were determined by assessing cod-
ing co-occurrence and proximity of codes through the 
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MAXQDA code map function. A preliminary code map 
was used to assess the co-occurrence and coding simi-
larities of all codes. The subsequent code maps (Figs.  2 
and 3) were derived from the preliminary code map to 
determine the thematic threads of the study. Themes 
were further developed by exploring the differences and 
similarities in perspectives expressed within each inter-
vention group. A second cycle of coding was completed 
by reviewing matrices of related codes and by comparing 
and contrasting themes of the two intervention groups. 
Quotes were identified that illustrated identified themes. 
For analytical purposes, participants were assigned IDs 

(1–14) to demonstrate the source of qualitative quotes 
to the reader by tagging each quote with the participants’ 
corresponding IDs. Assigning participant IDs assisted in 
demonstrating the breadth of perspectives incorporated 
into the qualitative analysis of the data. Participant ID 
assignments can be found in Appendix 3.

Results
Participant characteristics (Table 1)
Participants had a mean age of 56 ± 9.4 years, 79% iden-
tified as women (n = 11). About half of the participants 
had a college degree or higher and half reported being 

Fig. 2 Disease perception, mental health, and identities (code map 3)

Fig. 3 Receptivity, impact, and health literacy (code map 4)
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currently unmarried. The mean duration since a diag-
nosis of diabetes was 13 ± 5.3 years. BMI measurements 
categorized 64% of participants as obese. Demographic 
information can be found in Table 1.

Quantitative results (Table 2)
The Self-Efficacy for Diabetes Scale results demon-
strated a statistically insignificant decrease in scores for 
all participants, with a baseline mean score of 7.2 and 
a follow-up mean score of 7.1 (t(26) = 0.26; p-value = 
0.80). The in-person and web-based groups also had 
statistically insignificant decreases in the mean group 
scores for self-efficacy, as demonstrated in Table  2. The 
Diabetes Distress Scale demonstrated decreased distress 
overall, from a mean at baseline of 2.5 to a follow-up 
mean of 2.0 (t(26) = 2.6; p-value = 0.02) and in each of 
the four dimensions it assesses: emotional burden, regi-
men distress, physician distress, and interpersonal dis-
tress. The physician distress and interpersonal distress 
did not have statistically significant differences between 
baseline and follow-up mean scores. The emotional bur-
den dimension had a statistically significant decrease in 
the mean scores, with a baseline mean score of 2.9 and a 
follow-up mean score of 2.3 (t(26) = 2.6; p-value = 0.02). 
In-person participants also had a statistically significant 
decrease in emotional burden mean scores, as demon-
strated in Table 2. The regimen distress dimension had a 
statistically significant decrease in the mean scores, with 
a baseline mean score of 3.1 and a follow-up mean score 
of 2.6 (t(26) = 2.6; p-value = 0.02). The web-based group 
also had a statistically significant decrease in regimen 
distress mean scores, as shown in Table 2. The General-
ized Anxiety Disorder Scale had a statistically significant 
decrease in anxiety from mild anxiety to low anxiety for 
all participants, with a mean baseline score of 6.3 and a 
follow-up mean score of 4.2 (t(26) = 2.2; p-value = 0.04). 
The Generalized Anxiety Scale did not yield statisti-
cally significant differences in the in-person and web-
based groups, as demonstrated in Table 2. Depression, as 
assessed by the PHQ-9 questionnaire, decreased by the 
end of the study but was not statistically significant for 
the study cohort and each intervention group (Table 2). 
Similarly, there was a statistically insignificant decrease 
in perceived stress levels in the study, as assessed by the 
Perceived Stress Scale (Table 2). More specifically, the in-
person group had an increase in perceived stress (13.3 to 
15.4) while the web format participants had a decrease in 
perceived stress (17.0 to 13.6). The only HRQoL domain 
of the RAND-36 survey that demonstrated a statistically 
significant increase was the pain health concept. A sta-
tistically significant increase for this health concept was 
demonstrated for participants overall as well as the in-
person group. The overall mean score increased from 51 

at baseline to 70 at follow-up (t(26) = − 3.8; p-value = 
0.002), and the in-person group mean score increased 
from 39 at baseline to 64 at follow-up (t(26) = − 0.28; 
p-value = 0.01). Most of the remaining health concepts 
had increased mean scores from baseline to follow-up 
assessments, although these differences were not statis-
tically significant (Table 2). In the paired t-test analyses, 
participant mean HbA1c improved from 10.0% at base-
line to 8.9% during follow-up (t(26) = 0.5, p-value = 0.06) 
(Table 2).

Qualitative results
Themes identified from the qualitative data included the 
following: (1) intervention group social support through 
information sharing, (2) mental health and personal iden-
tities in diabetes understanding and management, and (3) 
receptivity to CBT/MI intervention positively impacts 
self-efficacy through improved health literacy.

Intervention group social support through information 
sharing
Participants in both intervention formats emphasized 
the importance of participating in the intervention 
as a means of social support which required inten-
tional engagement with the intervention materials and 
between participants of the intervention. Two general 
ideas were expressed pervasively in the transcripts: 
(1) participants benefit most by sharing and receiv-
ing information and (2) participants were reassured 
by knowing that they were not alone in treating their 
diabetes. For this thematic thread, social support and 
information sharing were linked to interactions within 
the study groups but did not extend outside of the 
group. Reflections of the participants demonstrated 
perceptions of the importance of being open to the 
experiences of others and that day-to-day behaviors 
could be influenced by the information learned from 
group interactions. For example, one participant (par-
ticipant ID 3) in the in-person group notably stated, 
“I learned a lot of information from each one of them 
cause each one of us had something different.” She 
later emphasized that, “You will learn something. You 
will learn something from somebody.” In seeking sup-
port from focus group members, the sentiment that 
participants were in a community where they could 
be understood was an important thematic thread. Par-
ticipants were reassured by the communal experience 
of navigating diabetes management with others also 
inspired by the success they shared as a group. This 
sentiment was clearly expressed by one participant in 
the web-based group (participant ID 14) who stated, “I 
hear [somebody’s] victory so that encourages me.” The 
sense of belonging mirrored the effect of information 
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Table 2 Quantitative scales score pre (baseline) and post (follow-up) cognitive behavioral therapy intervention

Scales T2DM mean at baseline T2DM mean at 
follow-up

t(26) P-value Max score

SMRC self-efficacy 10

 All participants (n = 14) 7.21 7.10 0.26 0.80

 In-person (n = 7) 7.34 7.43 − 0.16 0.88

 Online (n = 7) 6.94 6.77 0.47 0.65

DDS total 6

All participants (n = 14) 2.46 1.95 2.62 0.02*

 In-person (n = 7) 2.35 1.74 1.98 0.09

 Online (n = 7) 2.57 2.15 1.60 0.16

DDS emotional burden 6

 All participants (n = 14) 2.94 2.28 2.59 0.02*

 In-person (n = 7) 3.00 2.00 2.66 0.04*

 Online (n = 7) 2.89 2.56 1.00 0.35

DDS physician distress 6

 All participants (n = 14) 1.70 1.14 1.80 0.09

 In-person (n = 7) 1.39 1.07 1.12 0.31

 Online (n = 7) 2.00 1.21 1.42 0.21

DDS regimen distress 6

 All participants (n = 14) 3.11 2.55 2.6 0.02*

 In-person (n = 7) 2.71 2.11 1.47 0.19

 Online (n = 7) 3.51 2.99 2.80 0.03*

DDS interpersonal distress 6

 All participants (n = 14) 1.66 1.38 1.03 0.32

 In-person (n = 7) 2.00 1.33 1.92 0.10

 Online (n = 7) 1.33 1.43 − 0.25 0.81

GAD-7 21

 All participants (n = 14) 6.36 4.21 2.22 0.04*

 In-person (n = 7) 7.14 6.00 0.80 0.45

 Online (n = 7) 5.57 2.43 2.42 0.05

PHQ-9 27

 All participants (n = 14) 6.64 6.36 0.26 0.80

 In-person (n = 7) 7.29 7.71 − 0.35 0.74

 Online (n = 7) 6.00 5.00 0.52 0.62

PSS 40

 All participants (n = 14) 15.14 14.5 0.32 0.76

 In-person (n = 7) 13.29 15.43 − 1.37 0.22

 Online (n = 7) 17.00 13.57 0.95 0.38

RAND 36-physical functioning 100

 All participants (n = 14) 62.14 66.43 − 0.90 0.39

 In-person (n = 7) 53.57 60.00 − 1.19 0.28

 Online (n = 7) 70.71 72.86 − 0.26 0.80

RAND 36-physical problems limitations 100

 All participants (n = 14) 58.93 61.61 − 0.28 0.79

 In-person (n = 7) 42.86 57.14 − 0.88 0.41

 Online (n = 7) 75.00 66.07 0.92 0.39

RAND 36-emotional problem limitations 100

 All participants (n = 14) 69.05 61.91 0.67 0.51

 In-person (n = 7) 66.66 57.14 0.79 0.46

 Online (n = 7) 71.43 66.67 0.26 0.80
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sharing, as participants were willing to adjust behaviors 
to improve diabetes management. The support gained 
from a shared experience spurred participants to treat 
their diabetes in novel ways with the new informa-
tion gained. Participants were in a space where they 
felt comfortable enough to honestly share instances of 
unhealthy behaviors, which illustrates the supportive 
environment that was promoted by the CBT/MI inter-
vention. Instead of being criticized by fellow group 
members for admitting unhealthy behaviors, partici-
pants were instead encouraged to “do it in modera-
tion.” Promoting moderation as a mechanism for more 
sustainable behavioral change was often mentioned 
in the transcripts and encouraged among participants 
to limit the intake of unhealthy foods. The commu-
nity formed by study participants also provided study 
group members with accountability and positive rein-
forcement. One participant (participant ID 10) in the 
web-based group stated, “I know I was [going to] feel 

accountable when we had the meeting […] it definitely 
inspired me to do better,” clearly demonstrating the 
promotion of sustained behavioral change due to group 
accountability.

Mental health and personal identities in diabetes 
understanding and management
Study participants emphasized that the stresses associ-
ated with being AA or Black were unique. One in-per-
son group participant (participant ID 7) stated, “African 
Americans may have some life stressors that other classes 
may not have.” Identifying the stressors associated with 
race was an important step in understanding underly-
ing influences that contribute to effective behavioral 
changes. Race was not the only pertinent identity that 
participants discussed in relation to diabetes manage-
ment. The same participant (participant ID 7) discussed 
how costs associated with proper diabetes management 
were linked to socioeconomic position when he stated, 

*Statistically significant difference indicated by a p-value less than 0.05

Table 2 (continued)

Scales T2DM mean at baseline T2DM mean at 
follow-up

t(26) P-value Max score

RAND 36-energy/fatigue 100

 All participants (n = 14) 47.14 52.86 − 0.99 0.34

 In-person (n = 7) 45.71 58.57 − 1.44 0.20

 Online (n = 7) 48.57 66.67 0.21 0.84

RAND 36-emotional wellness 100

 All participants (n = 14) 74.00 74.29 − 0.08 0.94

 In-person (n = 7) 77.71 74.86 0.55 0.60

 Online (n = 7) 70.29 73.71 − 0.66 0.53

RAND 36-social functioning 100

 All participants (n = 14) 61.61 75.00 − 2.03 0.06

 In-person (n = 7) 50.00 69.64 − 1.66 0.15

 Online (n = 7) 73.21 80.36 − 1.19 0.28

RAND 36-pain 100

 All participants (n = 14) 51.07 70.00 − 3.78 < 0.01*

 In-person (n = 7) 39.29 64.29 − 3.43 0.01*

 Online (n = 7) 62.86 75.71 − 1.95 0.10

RAND 36-general health 100

 All participants (n = 14) 55 55.71 − 0.13 0.90

 In-person (n = 7) 52.86 55.71 − 0.30 0.77

 Online (n = 7) 57.14 55.71 0.25 0.81

MOCA 30

 All participants (n = 14) 25.29 26.21 − 1.34 0.20

 In-person (n = 7) 25.14 25.71 − 0.55 0.60

 Online (n = 7) 25.43 26.71 − 1.33 0.23

HbA1c
 All participants 10.0% 8.9% 0.5 0.06
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“The whole management [...] between medications 
and equipment [...]in terms of healthy eating [...] It can 
become taxing on the pocketbook.” The costs associated 
with proper diabetes management can impact beneficial 
behavioral changes when considering SES. Participant 
mental health also impacted their perception of diabetes. 
The mental health challenges of managing diabetes were 
shown to be linked to a lack of effective strategies for 
managing diabetes with reflections on how the CBT/MI 
intervention improved management techniques. Their 
reflections demonstrated that mental health was nega-
tively impacted by having diabetes, which improved with 
the CBT/MI intervention. For example, the impact of the 
program was clearly expressed when a web-based group 
participant (participant ID 8) stated, “I would’ve went to 
eating […] comfort food […] and then I thought […] You 
know better. You just had the session on stress. […] That 
particular session did have an effect on what I ate during 
that stressful situation […].” Having a social network of 
people living with diabetes contributed positively to their 
outlook on diabetes management as this provided an out-
let of negative emotions and an improved perspective of 
diabetes. Ultimately, a web-based participant’s (partici-
pant ID 10) reflection revealed that “the intervention […] 
made me realize that I wasn’t the only one,” emphasizing 
the importance of having a community to lean on. The 
code map that illustrates the visuospatial relation of the 
codes which informed this thematic thread can be found 
in Fig. 2.

Receptivity to CBT/MI intervention positively impacts 
self‑efficacy through improved health literacy
Receptivity captured the positive dimensions of how 
study participants received study materials. The senti-
ment that positive reception was essential to a more 
successful participation experience was shared by many 
study participants. The positive reception of study mate-
rials with an improved outlook on living with diabetes 
resulted in participants retaining health information thus 
improving health literacy. Improved health literacy was 
most readily observed when a participant (participant 
ID 2) from the in-person cohort said, “You can go at it 
a different route, cause now you have more knowledge 
about what you’re dealing with”, identifying the benefit 
of health literacy to diabetes management. As a result, 
participant self-efficacy improved as they accepted and 
applied the knowledge shared with them. One web-based 
group participant (participant ID 9) shared that she acted 
on the information shared when she, “specifically went to 
the store and started buying vegetables instead of buying 
other things.” The intervention also increased awareness 
to life stressors to promote healthy coping strategies ben-
eficial to diabetes management, thus providing another 

mechanism to maintain a positive outlook, informed 
decision-making. There was a cyclical trend of the posi-
tive reception of information which allowed participants 
to retain the learned information to be self-efficacious 
and apply it toward positive health outcomes. Per a web-
based participant’s reflection (participant ID 14), par-
ticipants were able to “recognize the problem […] apply 
those things they learned,” and were “prepared to deal 
with the situation” following the CBT/MI intervention. 
The code map that illustrates the visuospatial relation of 
the codes which informed this thematic thread can be 
found in Fig. 3.

Discussion
This study evaluated the feasibility and acceptability of 
a CBT/MI intervention for African American patients 
with type 2 diabetes mellitus. It additionally explored the 
experiences of African Americans with type 2 diabetes 
and captured their perspectives concerning a culturally 
tailored CBT/MI intervention technique in managing 
their diabetes. An analysis was performed to determine 
how the intervention was received by participants and 
quantitative baseline and follow-up data was analyzed to 
determine if positive or negative perceptions were sup-
ported by health-related assessment tools. The study was 
conducted by independently assessing qualitative and 
quantitative data to gain an understanding of the impli-
cations that culturally tailored CBT/MI interventions 
have for Black or African American people in the USA. 
A mixed methods approach allowed the study team to 
explore how the information gleaned from the independ-
ent analysis of the quantitative and qualitative data could 
better inform study findings when considered concur-
rently. The results of the concurrent analysis illuminated 
two core concepts: (1) disease perception and perspec-
tives on quality of life are interrelated, and (2) social 
support gained from CBT/MI interventions relates to 
perceived distress associated with diabetes management. 
This concurrent analysis revealed that a group-based, 
culturally tailored CBT/MI intervention for type 2 DM 
care was feasible, acceptable, and positively received by 
AA participants. There were benefits of social support 
through group interactions and a stronger sense of self-
efficacy due to health education.

Core concept: quality of life and disease perceptions
Participants reported increased mean scores, from base-
line to follow-up assessments, in seven of the eight health 
concepts of the HRQoL scale. The concept of pain had 
a statistically significant increase during follow-up, for 
the overall group and the in-person intervention group. 
This is indicative of more positive perceptions of HRQoL 
in relation to pain associated with DM. The RAND-36 
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Emotional problems/limitations health concept is the 
only HRQoL health concept to differentially demon-
strate decreased HRQoL overall and in both intervention 
groups. When coupled with the results of the depression 
scale, there exists a congruence in the observed trend in 
which participants have decreased health-related emo-
tional capacity with mild levels of depression. These 
mixed results for HRQoL were particularly intriguing 
and warranted further consideration.

Concurrent analysis of the data emphasized the impor-
tance of considering how the unique stresses of being 
AA, expressed in the qualitative data, interacts with the 
quantitative mental health and HRQoL data. Partici-
pant awareness of their daily stresses, influenced by their 
racial identity, assisted in developing coping mechanisms 
that aid in diabetes management and may improve their 
perceived HRQoL. Awareness of these stresses may con-
versely lead to the cynicism that can contribute to other 
mental health concerns and perception of decreased 
HRQoL. The literature emphasizes that diabetes-related 
distress and depression can contribute to low glyce-
mic control, treatment adherence behaviors, and poorer 
self-management [19–21]. However, research on social 
networks and diabetes management has shown that the 
quality of an individual’s social network could be an indi-
cator of improved health outcomes in diabetes manage-
ment [37]. The qualitative data indicated that providing a 
space with social support which disseminated pertinent 
health information could mitigate the mental health dif-
ficulties participants faced. Therefore, the community 
created in the respective intervention groups may have 
been beneficial to participant health outcomes during the 
study.

Sociological factors are also essential in holistically 
considering disparate health outcomes for AA adults 
with type 2 diabetes. Self-reported experiences of racial 
discrimination have been associated with poorer health 
outcomes in type 2 diabetes [12]. The effects of SES have 
also been shown to be associated with the prevalence of 
type 2 diabetes in the AA community [13]. The literature 
cites a strong inverse relationship between SES and dia-
betes incidence, citing that as income and educational 
level decrease, the diabetes risk increases two-fold [38]. 
Therefore, sociological factors independent of patient 
behavior may contribute to poor health outcomes. By 
gaining a better understanding of life stressors associated 
with their race and socioeconomic position, participants 
may have been able to develop better-coping strategies to 
manage their diabetes, further facilitated by their open-
mindedness to behavioral change. The study’s qualitative 
data demonstrated the importance of SES in considering 

the costs associated with proper diabetes management. 
The associated additional costs result in higher levels of 
stress due to the added financial burden of diabetes care. 
The interaction of participant identities and stress when 
considering the behavioral change to improve diabe-
tes outcomes was identified as a quintessential aspect of 
understanding the perspectives of AA patients.

A community was developed among participant groups 
where participants supported one another in positive 
diabetes management and mental health-related cog-
nitions and behaviors. The intervention offered par-
ticipants a skillset to cope with the stress of diabetes 
management and encouraged participants to have an 
active role in improving their quality of life. While there 
may have been an improved outlook on disease manage-
ment, the stresses associated with daily diabetes man-
agement for an AA person are still likely to contribute 
to participants’ decreased emotional capacity to cope 
with diabetes in terms of mental health. Finding a com-
munity of support may help with the emotional burden 
of stresses associated with daily diabetes management. 
In fact, it is possible that the community created in the 
intervention groups was the factor of primary benefit to 
participant health outcomes during the study. Therefore, 
it could be helpful for future randomized control designs 
of this intervention to control for the impact of the group 
contact in order to better understand the impact of a cul-
turally tailored CBT/MI intervention in the absence of 
group support.

Core concept: emotional burden, distress, and social 
network support
The DDS demonstrated decreased distress overall and 
in each of the scale’s four dimensions: emotional bur-
den, physician distress, regimen distress, and interper-
sonal distress. Emotional burden and regimen distress 
had scores greater than or equal to the clinically mean-
ingful threshold of 3 at baseline and subsequent scores 
that decreased to levels below this threshold. These 
results suggest that the CBT/MI intervention appeared to 
lower distress associated with the diabetes management 
regimen, which could be more effective on a web-based 
platform given that this group was the only one with a 
statistically significant improvement.

Similarly, the intervention may be beneficial in alle-
viating distress associated with the emotional burden 
of diabetes, more so in an in-person setting given that 
they were the only group with a statistically significant 
improvement in this score.

It is important to note that a major documented 
comorbid factor to diabetes is depression. Studies have 
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shown that depression and diabetes are likely to occur 
together twice as frequently as would be predicted sim-
ply by chance [9]. The incidence of depression has also 
been documented to be 24% higher in people with dia-
betes [39]. Not only are diabetes and depression more 
like to occur together, but they have also been shown to 
exacerbate symptoms. Epidemiological studies have dem-
onstrated that the association between the two illnesses 
is bidirectional, which means that diabetes can impact 
the patient’s psychological well-being while depression 
can impact the severity of diabetes symptoms [40, 41]. 
More specifically, people with diabetes have longer last-
ing depressive episodes that occur more often than those 
in the general population [42]. The group-based design of 
the CBT/MI intervention was likely beneficial to patients 
who experienced the comorbid effects of diabetes and 
depression by providing a space to promote proper 
diabetes management and social support. The mental 
health, personal identities, and diabetes management 
themes revealed that participants had positive outlooks 
when in a social network of similar experiences. Group 
members demonstrated a level of comfort, such that they 
shared unhealthy eating behaviors. In turn, the group’s 
response was to approach diabetes treatment with a 
mindset of moderation, which was crucial in supporting 
participants.

Positive reinforcement and group accountability fos-
tered candid conversations among group members and 
enabled participants to build a social support system. 
Health literacy disparities were addressed through the 
provision of health information from a trained health 
professional. Participant receptivity of study material was 
essential in addressing disparities in health literacy. An 
integrative review of the self-management of type 2 dia-
betes indicated that the perspectives and participation of 
patients is vital in the continued success of properly treat-
ing type 2 diabetes [43]. The participants’ willingness to 
learn and apply study information allowed the CBT/MI 
intervention to bolster their self-efficacy. Past research 
has also shown that combining medical nutrition therapy 
and self-management education improved patient out-
comes with significant weight loss, HbA1c reduction, 
and a decrease in cholesterol levels [44]. Further research 
exploring the impact of diabetes self-management educa-
tion demonstrated improved self-care, improved self-effi-
cacy, and lower levels of psychological distress [45]. AA 
participants also demonstrated better health status with 
their improved psychological distress [45]. Therefore, 
promoting self-efficacy through this CBT/MI interven-
tion was an appropriate approach to address the psycho-
logical distress associated with diabetes management.

Group member accountability and participant recep-
tivity may have contributed to the decreased regimen 

distress observed in this setting of social support. Cre-
ating a communal component to diabetes management 
may be an effective method of improving the outlook 
of AA adults and mitigate the associated distress stem-
ming from living with diabetes as a member of this racial 
group.

Strengths and limitations
The study had a number of strengths. The provision of 
a culturally tailored CBT/MI intervention in two forms, 
an in-person format and a web-based format, has not 
been attempted previously, making it a very novel inter-
vention approach. The study also addressed a significant 
gap in the existing literature by explicitly considering 
the perspectives of AA adults in chronic disease man-
agement. The study revealed unique aspects of health 
education and chronic disease management through 
the CBT/MI intervention, to aid participants in pro-
moting positive health outcomes. The study provided 
participants with knowledge about psychological, 
behavioral, psychosocial, and social determinants of 
health for a more holistic treatment plan. Participants 
were empowered through information sharing and in 
finding social support among other study participants.

Our study was a pilot study, but it experienced loss 
to follow-up, potentially resulting in selection bias. 
This may affect the depth and richness of the data col-
lected through the focus group discussions. Similarly, 
the length of the FGDs may have limited the richness 
of the data collected. Participants were given the time 
and space to express their perspectives, and probes 
were applied to provide ample opportunity to enrich 
the qualitative data collected. Despite the interviewer 
efforts, both group discussions were concluded in about 
25 min, potentially limiting the depth of the qualitative 
data collected. It is important to note that combining 
qualitative data with quantitative data supplemented 
our understanding about experiences with the inter-
vention. There was also a limited ability to explore qual-
itative differences between in-person and web-based 
groups. The FGD questions did not specifically inquire 
about the differences between the groups since it was 
not a focus of the study. A lack of consideration of the 
potential differences from administering the interven-
tion on a web-based platform or in-person could have 
limited the observed impact of the study. Participants 
were provided the surveys to fill out on their own and 
assured anonymity. However, there is still a possibility 
that the self-reported data may have social desirability 
bias as they related to concepts of mental health, which 
is often stigmatized. Hemoglobin A1C was measured 
for a few participants using a point of care test which 
may have introduced measurement error. While the 
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difference in the mean hemoglobin A1C scores was 
not significant, the data does indicate some promise 
for future studies. The information from focus groups 
may have come from participants who are more likely 
to actively engage with the study and may have resulted 
in an unintentional bias to be introduced toward more 
positive reflections.

Conclusion
The study demonstrated that CBT/MI-based group 
intervention was feasible and acceptable in AA with 
uncontrolled type 2 diabetes. A CBT/MI-based group 
intervention led to positive changes in glycemic control 
(change in HbA1c from 10.0 to 8.9%), distress, and anx-
iety associated with diabetes mellitus. Our focus group 
analyses showed the benefits of social support through 
intervention group interactions and a stronger sense 
of participant self-efficacy due to health education and 
information sharing. Study results supported prior 
findings that mental/psychological health is an impor-
tant factor in diabetes treatment and management, 
supporting the idea that diabetes is a multifactorial 
disease. Given the complex array of interacting com-
ponents to diabetes, a more comprehensive treatment 
plan, like CBT/MI, may be useful in promoting healthy 
diabetes self-management. Future studies should con-
sider expanding the study’s sampling frame to include 
a wider range of the AA population and similar tailored 
interventions targeting other marginalized groups. This 
approach would diversify the lived experiences of par-
ticipants and provide more robust data to better under-
stand how to support diabetes management in the AA 
community.

Appendix
Interview guide
Key questions: compatibility, complexity, observability, 
and relative advantage of a culturally tailored cognitive 
behavior intervention (CT-CB) for African American 
patients

1. What was your experience with the cognitive behav-
ioral therapy intervention?

a. Probe: What did you like about it? What didn’t 
you like about it?

2. Have you ever participated in a similar intervention? 
Please tell us more.

a. Probe: Did you prefer aspects of the other inter-
vention more? Less? How about this intervention?

3. What was confusing about the cognitive behavio-
ral therapy intervention? What didn’t make sense to 
you?

a. Probe: What about it was confusing? How could 
we have better communicated with you?

4. How has the cognitive behavioral therapy intervention 
impacted how you manage your diabetes, if at all?

a. Probe: Did you feel like you had more control 
of your diabetes? Did you feel like you had less 
control of your diabetes?

5. How did the material presented from the therapy 
align with your daily activities?

a. Probes: Is it easy to incorporate? What is dif-
ficult to incorporate? How would it have been 
easier to make it as part of your daily life? Have 
you done something like this before?

Key questions: cultural sensitivity of the study

1. How could the study improve in making the inter-
vention and experience more comfortable for African 
American patients?

a. Probe: Did you ever feel uncomfortable? Why?

2. How did the study staff make you feel during the 
intervention?

a. Probe: Words of encouragement? Attitudes? 
Demographics?

3. How did the staff account for your beliefs and iden-
tity when presenting the intervention material?

a. Probe: Words? Actions? Intervention specific 
components?

Closing questions/conclusion

1. If you could advise other African American patients 
on how to navigate these experiences what would 
you say?

2. Do you have any final thoughts you would like to 
share?

Appendix
Table 3
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