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Abstract

Background Type 2 diabetes (T2D) disproportionately affects individuals of South Asian descent. Additionally,
diabetes distress (DD) may lead to complications with diabetes management. This study examines the prevalence
of DD among foreign-born individuals of South Asian descent in New York City (NYC) and its association with
sociodemographic and clinical factors.

Methods Baseline data was collected from the Diabetes Research, Education, and Action for Minorities (DREAM)
Initiative, an intervention designed to reduce hemoglobin Alc (HbA1c) among South Asian individuals with
uncontrolled T2D at primary care practices in NYC. The Diabetes Distress Scale (DDS) measured DD, and Core
Healthy Days Measures assessed physical and mental healthy days. Sociodemographic variables were analyzed
using descriptive statistics, Chi-square tests assessed categorical variables, and Wilcoxon Rank Sum tests evaluated
continuous variables (Type | error rate =0.05). Logistic regression models examined associations between HbA1c,
mental health, and other covariates with dichotomized DD subscales.

Results Overall, 414 participants completed the DDS at baseline (median age=55.2 years; SD=9.8). All were born
outside of the US; the majority were born in Bangladesh (69.8%) followed by India, Pakistan, and Nepal (24.7%) and
Guyana and Trinidad and Tobago (5.5%). High emotional burden, regimen-related distress and physician-related
distress were reported by 25.9%, 21.9%, and 6.2% of participants, respectively. In adjusted analyses, individuals
with > 1 day of poor mental health had higher odds of overall distress (OR:3.8, p=0.013), emotional burden (OR:4.5,
p<0.001), and physician-related distress (OR:4.6, p=0.007) compared to individuals with no days of poor mental
health. Higher HbA1c (OR:1.45, p=<0.001) was associated with regimen-related distress; and lower emotional
support was associated with overall distress (OR:0.92, p <0.001) and regimen-related distress (OR:0.95, p=0.012).
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management and health outcomes.

Immigrant health, Health disparities

Individuals born in Bangladesh had significantly lower odds of overall distress, emotional burden, and regimen-related
distress compared to individuals born in Guyana and Trinidad and Tobago.

Conclusions Findings highlight the rate and risk factors of DD among individuals of South Asian descent living
in NYC. Screening for DD in patients with prediabetes or diabetes should be integrated to address mental and
physical health needs. Future research can benefit from a longitudinal analysis of the impact of DD on diabetes self-

Trial registration This study uses baseline data from “Diabetes Management Intervention for South Asians”
(NCT03333044), which was registered with clinicaltrials.gov on 6/11/2017.

Keywords Individuals of south Asian descent, Immigrants, Type 2 diabetes, Diabetes distress, Mental health,

Background

Type 2 diabetes (T2D) is a leading cause of morbidity and
mortality in the United States (US) and disproportion-
ately affects individuals of South Asian descent [1-3],
one of the fastest-growing ethnic minorities in the US
and New York City (NYC) [4, 5]. Nationally, the 2011—
2016 National Health and Nutrition Examination Survey
revealed that individuals of South Asian descent had the
highest prevalence of age- and sex-adjusted total diabe-
tes (self-reported diabetes or undiagnosed diabetes using
Hemoglobin Alc [HbAlc]) (23.3%) when compared to
non-Hispanic White (12.1%) and non-Hispanic Asian
individuals overall (19.1%) [6]. In NYC, the 2009-2012
Racial and Ethnic Approaches to Community Health
Risk Factor Survey found the age-adjusted prevalence of
self-reported diabetes to be highest among Asian Indi-
ans (19.0%) compared to Hispanic (16.5%), Black (14.3%),
Korean (10.8%), and Chinese (9.3%) groups [7]; and data
from the 2014-2018 NYC Community Health Survey
found that Asian Indian individuals (21%) and under-
represented individuals of South Asian descent who
identified as Bangladeshi, Bengali, Bhutanese, Nepali,
Pakistani, and/or Sri Lankan (15%) had the highest prev-
alence of self-reported diabetes compared to NYC overall
(11%) and Asian and Pacific Islander overall (12%) [8].

Living with T2D can be challenging due to the unique
psychological impact the illness can have on an indi-
vidual’s mental health [9]. Distress associated with dia-
betes may lead to complications and challenges with the
management of diabetes [10-12], which may ultimately
worsen diabetes-related outcomes. Diabetes distress
(DD) is defined as the distinct emotional burdens or wor-
ries an individual may experience while trying to manage
and live with diabetes [13]. Symptoms of DD may include
feeling discouraged, worried, frustrated or tired of deal-
ing with diabetes care or feeling as if diabetes is control-
ling oneself instead of the other way around [14].

The CDC reports that at any given 18-month period,
33-50% of people with diabetes have diabetes distress
[14]. High levels of DD have been linked to low diabe-
tes self-efficacy, poor glycemic control, and poor quality

of life [15]. High DD levels are also associated with poor
diet, high blood pressure (BP), lower medication adher-
ence, and low physical activity [16]. Among individuals
living in low- and middle-income South Asian countries,
a scoping review identified a high prevalence of DD (18-
76.2%), where high levels of DD were associated with
lower medication adherence [17]. Cross-sectional studies
from South Asian countries, such as Bangladesh (52.5%)
and Pakistan (76.2%) reported high levels of DD, with the
study in Pakistan identified lower education and income
to be associated with DD [15, 18]. Mental illnesses, such
as depression, have been linked with DD [18, 19]; nearly a
third of participants in the Bangladesh study were found
to have both DD and depressive symptoms [18]. A cross-
sectional study among individuals of South Asian descent
in Canada found a high prevalence of DD (52.5%), with
total DD having a moderately positive correlation with
depressive symptoms (r=0.70, p <0.001) [19].

Much of the existing literature on DD among South
Asian subgroups has come from studies based in Canada
and South Asian countries. To our knowledge, this is
one of the first studies focusing on DD among individ-
uals of South Asian descent with T2D living in the US.
Combined with the rise of pre-diabetes in the US [20]
and the high rates of DD elsewhere [15, 17, 18, 21], it is
imperative to examine the impact of DD on individuals
of South Asian descent living in the US. This study aims
to examine the prevalence of DD among immigrants of
South Asian descent in NYC and the association with
socio-demographic characteristics and clinical measures
[22, 23].

Methods

Study population

This study utilized baseline data from the randomized
treatment group of the Diabetes Research, Education, and
Action for Minorities (DREAM) Initiative, a multilevel
diabetes management intervention designed to improve
HbAlc among individuals of self-reported South Asian
descent, including individuals of South Asian descent
born in Bangladesh, Pakistan, India, Guyana, Nepal, and
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Trinidad and Tobago with uncontrolled T2D who were
receiving care at small, community-based primary care
practices in NYC serving largely South Asian popula-
tions [24]. Study recruitment protocols have been previ-
ously described [24]; briefly, individuals with: (1) HbAlc
levels >7.0% in the past 12 months; (2) a visit to the pro-
vider’s office in the last 12 months; (3) between 21 and 74
years old; and (4) not pregnant at the time of screening
were considered eligible to participate [24]. Lists of eli-
gible participants were generated from electronic health
record (EHR) patient lists at participating practices.
Patients randomized into the treatment group were con-
tacted by community health workers (CHWs) and invited
to participate in the study. The study took place over
three intervention waves. Each wave took place over six
months and consisted of five monthly, CHW-led sessions
lasting approximately 90-120 min. Baseline data were
collected between July 2019 and August 2022. A total of
419 individuals were enrolled into the treatment group,
and 414 of these individuals completed at least one sub-
scale on the Diabetes Distress Scale (DDS) questionnaire
at baseline and were included in this analysis. Written
informed consent was obtained from all treatment group
participants. The NYU Langone Health IRB ethics com-
mittee approved the study on November 28, 2017. Fur-
ther details are described in the study protocol [24].

Measures

Participant data was collected via electronic health
records or from the screening and intake surveys. The
intake survey was translated from English into Bengali/
Bangla by staff.

Diabetes Distress DD was measured using the DDS
[13]. The DDS has been shown to have good internal reli-
ability and validity and can serve as a tool to measure DD
for research purposes to examine relationships between
DD and blood glucose levels, diet, physical activity, and
self-efficacy in the management of diabetes (Cronbach’s
alpha=0.93, with subscale ranging from 0.88 to 0.90)
[16, 25]. Use of the DDS among South Asian subgroups,
including Bangladeshi individuals, has found the scale to
be a reliable tool to assess distress among Bangladeshi
individuals living with T2D (Cronbach’s alpha = 0.84, with
subscales ranging from 0.70 to 0.88 and the lowest score
seen in physician-related distress) [9].

The original DDS consists of four subscales and 17 ques-
tions total: Emotional Burden (5 questions), Physician-
related Distress (4 questions), Regimen-related Distress
(5 questions), and Interpersonal Distress (3 questions).
After the second wave of baseline data collection, CHWs
reported that the questionnaire was long and bur-
densome to complete for participants. The questions
were assessed by the study statistician, and one scale
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(Interpersonal Distress - Cronbach’s alpha=0.882) was
removed, as well as two questions from the Emotional
Burden subscale (3 questions remained) and one ques-
tion from Regimen-related Distress subscale (4 questions
remained). No questions were removed from the Physi-
cian-related distress subscale (4 questions), with 11 ques-
tions total. Interpersonal distress was removed due to no
difference in the subscale at baseline and follow-up for
the first study wave. The Cronbach’s alpha for two waves
of data collection with all questions was 0.940, while the
Cronbach’s alpha for the reduced scale over three waves
of data collection was 0.918. Cronbach’s alphas for each
final subscale were: Regimen-related Distress: 0.894;
Emotional Burden subscale: 0.916; and Physician-related
distress: 0.821. See Supplementary File 1.

Respondents were asked to “Consider the degrees to
which each item may have distressed or bothered you
during the past month” Responses for the DDS ques-
tions included: Not a problem [1], slight problem [2],
moderate problem [3], Somewhat serious problem [4],
serious problem [5], and very serious problem [6]. The
mean of the questions was calculated for each subscale
and all questions (the overall scale) ranged from 1 to 6.
Informed by past research where a mean score of >3 was
the threshold for being distressed, a dichotomous out-
come was calculated for each subscale: low DD: <3 and
high DD: 23 [26, 27].

Healthy days Two questions from the CDC’s Core
Healthy Days Measures were used to measure healthy
days: “Now thinking about your physical health, which
includes physical illness and injury, for how many days
during the past 30 days was your physical health not
good?” and “Now thinking about your mental health,
which includes stress, depression, and problems with
emotions, for how many days during the past 30 days was
your mental health not good?” with responses ranging
from 0 to 30 [28]. Each question was dichotomized into
no days (0) and >1 day [1-30].

Emotional support The 4-item PROMIS Emotional Sup-
port (4a) was used to assess perceived feelings of being
cared for and valued and having confident relationships
[29]. The raw total score ranges from 4 to 20; a t-score was
calculated, ranging from 25.7 to 62.2, with a higher score
representing higher levels of support [29].

Clinical measures BP, weight, body mass index (BMI),
and HbAlc were obtained from EHRs at each primary
care site. Weight, BMI, and HbAlc were analyzed as con-
tinuous variables, and one categorical threshold was con-
structed for BP control: <130/80 [30-33].
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Socio-demographics Socio-demographic variables
included sex (male or female), age (continuous), country of
birth (choices included Bangladesh, Guyana, India, Nepal,
Pakistan, Trinidad and Tobago, which were grouped into
[1] Bangladesh [2], other South Asian country [Pakistan,
India, and Nepal], and [3] Indo-Caribbean country [Guy-
ana or Trinidad and Tobago]), years living in the US (con-
tinuous), marital status (married vs. not married), level of
education (<high school, high school/some college, and
college graduate or higher), and English spoken fluency
(very well/well vs. not well/not at all). Age and sex were
obtained from the EHR records used for eligibility. All
other measures were obtained from the baseline surveys
collected by the CHWs.

Statistical analysis

Data were analyzed using SPSS version 28.0. Descrip-
tive statistics were analyzed at baseline and stratified by
sex and country of birth. Differences in sex and country
of birth were assessed using Pearson Chi-square tests
for categorical variables and Wilcoxon Rank Sum tests
or ANOVAs for continuous variables. A type I error rate
threshold of 0.05 was used to assess significance with no
correction for multiple comparisons as all analyses were
exploratory. Logistic regression was then performed to
determine if HbAlc and mental health, along with other
covariates, were associated with DD subscales first in
unadjusted, univariable logistic regression. Variables
found to be significant at p<0.05 in the unadjusted, uni-
variable regression were considered, and final adjusted
models were fit to include variables significant at a type I
error rate threshold of 0.05. Backwards stepwise selection
was used to eliminate non-significant covariates in the
final model. All final adjusted models included age, sex,
education, country of birth, and years in the US, regard-
less of significance. Odds ratios (ORs), 95% confidence
intervals (CIs), and p-values were calculated.

Results
Table 1 presents socio-demographic, scale variables, and
clinical measures overall and stratified by sex (N=414).
Median age was 55.2 years (SD=9.8) and the major-
ity of participants were married (93.2%). All individuals
were born outside of the US. While the study focus was
on individuals of South Asian descent in NYC, the study
sample was primarily composed of individuals born in
Bangladesh (69.8%), followed by India (14.5%), Pakistan
(8.0%), Guyana (4.3%), Nepal (2.2%), and Trinidad and
Tobago (1.2%). Over a quarter (25.9%) reported high
emotional burden, 6.2% high physician-related distress,
and 21.9% high regimen-related distress.

When stratifying by sex, males were significantly more
likely than females to have a college degree or higher
(33.7% vs. 14.6%), to be married (98.4% vs. 88.6%), to
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speak English very well or well (53.9% vs. 27.1%), and
to have lived in the US for longer. Females were signifi-
cantly more likely to report having>1 day of poor mental
or physical health (18.5% vs. 9.1% and 22.2% vs. 11.3%,
respectively), and to have a higher mean emotional sup-
port t-score. Females had a significantly higher mean
score for the emotional burden and regimen-related
distress subscales; when dichotomized, high regimen-
related stress was significantly greater among females
compared to males (26.2% vs. 16.3%, p=0.011).

When stratifying by country of birth, significant differ-
ences were seen by age, education, marital status, English
fluency, years lived in the US, mental and physical health
days, emotional support, HbAlc, weight, BMI, and all
DDS measures. Individuals born in Guyana or Trinidad
and Tobago had the highest DD scores, followed by indi-
viduals born in India, Pakistan, or Nepal (Table 2).

Univariate regression analyses found differences in
dichotomized DD subscales (p<0.05) for the following
variables: DDS overall (sex, age, education, English flu-
ency, country of birth, mental health days, emotional
support t-score, and HbAlc); emotional burden sub-
scale (age, education, English fluency, country of birth,
mental health days, emotional support t-score, BMI, and
HbAlc); physician-related distress subscale (country of
birth, mental health days, and emotional support t-score);
and regimen-related distress (sex, education, English flu-
ency, country of birth, emotional support t-score, BMI,
weight, HbA1c) (Table 3). These variables were then each
tested for inclusion in a final adjusted regression model,
as applicable for the outcome.

After conducting adjusted regression
(Table 4), we found the following results:

analyses

DDS - overall

When adjusting for other variables in the model, indi-
viduals born in Bangladesh (OR=0.1, 95% CI: 0.0, 0.4,
p<0.001) had significantly lower odds of overall distress
compared to individuals born in Guyana or Trinidad and
Tobago; individuals with >1 day of poor mental health
in the past month had higher odds of overall distress
(OR=3.8, 95% CI: 1.3, 11.1 p=0.013) compared to indi-
viduals with no days of poor mental health; and lower
emotional support was significantly associated with over-
all distress (OR=0.92, 95% CI: 0.88, 0.97, p <0.001).

DDS - emotional burden

When adjusting for other variables in the model, indi-
viduals born in Bangladesh (OR=0.1, 95% CI: 0.0, 0.2,
»<0.001) had significantly lower odds of DDS emotional
burden compared to individuals born in Guyana or Trini-
dad and Tobago; individuals with >1 day of poor mental
health in the past month had significantly higher odds
of DDS emotional burden (OR=4.5, 95% CI: 1.8, 10.8,
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Table 1 Baseline characteristics of the sample, overall and stratified by sex (n=414)

Overall (n=414) Female (n=221) Male (n=193)

n % n % n % p-value
Age
Mean (SD) 55.2(9.8) 53.994) 56.6 (10.0) 0.006
Education <0.001
Less than high school 180 43.7 126 575 54 280
High school/ Some college 135 328 61 279 74 383
College graduate or higher 97 235 32 14.6 65 337
Marital status <0.001
Married 384 932 194 88.6 190 984
Divorced/Widowed/Separated 28 6.8 25 114 3 16
English fluency <0.001
Very well/Well 163 39.7 59 27.1 104 539
Not well/Not at all 248 60.3 159 729 89 46.1
Country of birth 0478°
Bangladesh 289 69.8 153 69.2 136 704
India 60 14.5 31 14.0 29 15.0
Pakistan 33 8.0 22 10.0 11 5.7
Nepal 9 22 0 0.0 17 4.7
Guyana 18 43 12 54 6 3.1
Trinidad and Tobago 5 1.2 3 14 2 1.0
Years lived in the US
Mean (SD) 14.2(9.1) 124(7.7) 16.2 (10.0) <0.001
Mental Health Days 0.008
No days 336 859 167 81.5 169 90.9
>1 days 55 14.1 38 18.5 17 9.1
Physical Health Days 0.004
No days 326 83.0 161 77.8 165 88.7
>1 days 67 17.0 46 222 21 1.3
Emotional Support t-score
Mean (SD) 53.8(8.9) 522(93) 55.7 (8.1) <0.001
HbAlc
Median (IQR) 84(14) 85(1.4) 84(13) 0.510
Weight
Mean (SD) 159.9 (28.1) 151.8 (26.8) 169.2 (26.6) <0.001
BMI
Mean (SD) 27.8(4.2) 283 (44) 27.1(3.8) 0.004
BP Control (< 130/80) 0.868
Controlled 166 40.2 88 39.8 78 40.6
Uncontrolled 247 59.8 133 60.2 114 594
Diabetes Distress Scales
DDS Total, Continuous
Mean (SD) 2.0(1.0) 2.1(1.0 1.8(0.9) <0.001
DDS Total, Categories 0.031
Low (<3) 332 84.1 167 80.3 165 88.2
High (=3) 63 159 41 19.7 22 11.8
Emotional Burden, Continuous
Mean (SD) 23014 25(1.5) 2.1(1.3) 0.001
Emotional Burden, Categories 0.058
Low (<3) 304 74.1 154 70.3 150 785
High (=3) 106 259 65 29.7 41 215
Physician-Related Distress, Continuous
Mean (SD) 1.5(0.8) 1.5(0.8) 14(0.7) 0.074

Physician-Related Distress, Categories 0459
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Table 1 (continued)

Overall (n=414) Female (n=221) Male (n=193)

n % n % n % p-value
Low (<3) 380 938 199 926 181 94.8
High (=3) 25 6.2 16 74 10 52
Regimen-Related Distress, Continuous
Mean (SD) 22(1.3) 24(1.3) 1.9(1.2) <0.001
Regimen-Related Distress, Categories 0011
Low (<3) 318 781 159 719 159 83.7
High (=3) 89 219 58 26.2 31 163

DDS, Diabetes Distress Scale; BP, Blood pressure; SD, standard deviation; US, United States

?p-value for Bangladesh vs. India, Pakistan, Nepal vs. Trinidad and Tobago or Guyana

p<0.001) compared to individuals with no days of poor
mental health; and individuals with less than high school
education had significantly higher odds of DDS emo-
tional burden (OR =4.4, 95% CI: 1.5, 13.3, p=0.009) com-
pared to individuals with a college degree or higher.

DDS - physician-related distress

When adjusting for other variables in the model, individ-
uals with >1 day of poor mental health in the past month
had significantly higher odds of DDS physician-related
distress (OR=4.6, 95% CI: 1.5, 14.0, p=0.007) compared
to individuals with no days of poor mental health.

DDS - regimen-related distress

When adjusting for other variables in the model, indi-
viduals born in Bangladesh (OR=0.2, 95% CI: 0.1, 0.6,
p=0.006) had significantly lower odds of DDS regimen-
related distress compared to individuals born in Guyana
or Trinidad and Tobago; lower emotional support was
significantly associated with DDS regimen-related dis-
tress (OR=0.95, 95% CI: 0.92, 0.99, p =0.012); and higher
HbAlc was significantly associated with DDS regimen-
related distress (OR =1.45, 95% CI: 1.17, 1.79, p<0.001).

Discussion

In our sample of individuals of South Asian descent liv-
ing with T2D in NYC, 15.9% reported having high over-
all diabetes distress. This is notably lower than previous
studies in Bangladesh, Canada, China, and Malaysia,
where the prevalence of DD ranged from 18.0 to 76.2%
[17, 34-37]. Meta-analyses of the prevalence of DD in
individuals with T2D in the US also reveal a wide range
of prevalence of DD (19-79.5%) [38]. Findings from these
studies suggest that the prevalence of DD may vary across
and within countries and healthcare settings. The dis-
crepancy between the DD prevalence in previous studies
compared to this study may result from methodological
differences in the study design, data collection, or analy-
sis methods. Additionally, our sample likely benefitted
from higher-quality diabetes care, as study participation
required at least one primary care visit in the past year,

which may explain the lower observed prevalence of DD
in this study compared to other studies. These discrep-
ancies underscore how factors such as socioeconomic
status, education levels, healthcare access and available
healthcare resources influence the prevalence and man-
agement of DD.

A significantly greater proportion of females (19.7%)
in our sample had high DD when compared to males
(11.8%). Previous studies have reported that there may
be a link between persistence of DD, which is defined as
the occurrence of DD across multiple study time points,
and being female [38, 39]. This increased persistence of
DD among females with T2D may be attributable to sex-
based differences: psychological stress among females is
higher compared to males [40], with females encounter-
ing more stressful life events and being more negatively
impacted by stressful life events when compared to males
[41, 42]. Societal expectations may also influence the
reporting of DD among males, who may be less likely to
report distress due to cultural norms that may discourage
men from expressing vulnerability or sharing emotions
of distress [43]. Further research on developing effective
interventions that address the unique gender-specific
dynamics and challenges faced by female and male in
managing T2D and DD is needed.

In adjusted analyses, individuals of South Asian descent
born in Bangladesh had significantly lower odds of over-
all DD as well as significantly lower odds of emotional
burden and regimen-related distress compared to indi-
viduals of South Asian descent born in Indo-Caribbean
countries (Guyana or Trinidad and Tobago). Evidence
indicates that a network of community- or family-level
factors may improve the health outcomes via social sup-
port [44]. Social support has been reported to serve as a
protective factor for DD [45], and evidence indicates that
Bangladeshi immigrant households tend to be “family-
based” (multigenerational families living together) [46].
This suggests that the participants born in Bangladesh
from this sample may have additional sources of social
support, which may confer them to be more resilient to
distress when compared to the Indo-Caribbeans in the
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sample. The unique context of ethnic enclaves in NYC
further complicates the understanding of health out-
comes in these populations [47]. The Bangladeshi com-
munity in NYC has experienced significant growth in
recent decades [48], which may potentially foster stron-
ger social networks and access to culturally relevant
resources. However, these may not be uniformly experi-
enced across all ethnic groups [49]. Additionally, systemic
barriers may exacerbate the risk for DD for individu-
als of South descent born in Indo-Caribbean countries.
Understanding these disparities is crucial for developing
tailored interventions that address the unique challenges
faced by these communities.

Higher emotional support significantly reduces the
odds of overall DD and regimen-related distress. Having
confident relationships and perceived feelings of being
cared for by one’s family and friends can affect one’s abil-
ity to manage T2D [50]. One study found that provid-
ing emotional support via phone calls or text messages
prompted better self-management of T2D for individuals
living with T2D [51]. Another study showed that enhanc-
ing emotional support can be a useful strategy to help
reduce the burden of diabetes distress and encourage
better self-management of diabetes [52].

Adjusted analyses also show that elevated HbAlc lev-
els are associated with higher odds of regimen-related
distress, while participants with >1 day of poor men-
tal health had increased odds of overall, emotional bur-
den, and physician-related distress. A San Francisco
study among white and non-white adult T2D patients
found increases in distress was associated with poorer
HbAlc outcomes [16]. A scoping review also indicated
a significant association between HbAlc levels and DD
among individuals of South Asians descent in low- and
middle-income countries [17]. These findings align with
our study as they also highlight the bidirectional rela-
tionship between glycemic control and diabetes distress.
Additionally, participants with >1 day of poor mental
health may have existing mental health challenges such
as depression or anxiety, making them more vulnerable
to DD. Several studies have shown a significant correla-
tion between DD and depression and anxiety [27, 37, 53],
explaining why those with >1 day of poor mental health
may have increased odds of DD. Our findings reveal that
identifying and treating these risk factors may reduce the
burden of DD among individuals of South Asian descent
living with T2D; in addition, these groups may be par-
ticularly important to include in diabetes management
efforts.

Lower education attainment was significantly associ-
ated with higher emotional burden compared having a
college education. Education is an important social deter-
minant of health, where low attainment has been linked
to health inequities [54]. Studies in Pakistan and Saudi
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Arabia reported similar findings related to education; a
higher emotional burden was found to be significantly
associated with low education [15, 55]. Low education
is also often associated with decreased health literacy,
poorer health outcomes and poorer adherence to health
behaviors [56, 57], all of which may impair one’s ability
to manage diabetes, and contribute to higher emotional
burden and regimen-related distress.

Data from the 2021 American Community Survey in
NYC found that adults who have not graduated from high
school had a higher proportion of uninsured individuals
when compared to individuals with a Bachelor’s degree
or higher [58]. The lack of health insurance may weaken
an individual’s ability to consult a physician or afford dia-
betes medication, leading to increased emotional burden.
Qualitative studies have also found that insurance barri-
ers and diabetes burnout contribute to distress and sub-
optimal health and self-management outcomes [59, 60].
While these studies did not focus on individuals of South
Asian descent [59, 60], these issues are relevant for South
Asian descendants in the US, who may face similar chal-
lenges with insurance coverage and access to affordable
healthcare in addition to stressors such as acculturative
stress, discrimination, and socioeconomic hardships,
which may further complicate diabetes management.

Study Limitations

Although this is one of the first studies to examine the
prevalence and predictors of DD among individuals of
South Asian descent living in the US, some limitations
must be acknowledged. First, measures were collected
by CHWs, which may lead to response bias. Although
CHWs received formal training to mitigate the possibility
of response bias, participants may have felt the need to
respond with positive answers. Second, this was a cross-
sectional, observational study design, and therefore while
covariate adjustment was included in models, causality of
relationships is limited. Third, the DDS was modified for
this study in order to reduce participant burden, result-
ing in a shortened version of the scale. This could affect
the comparability of the study findings with other stud-
ies that used the full DDS or the subscales. Fourth, our
Guyana or Trinidad and Tobago referent group was small
(n=23), which may reduce the generalizability. As our
study was conducted at a setting with a predominantly
large population of individuals born in Bangladesh, the
study findings may not be generalizable to other minor-
ity communities. Future research should strive to sample
a larger, more varied population of individuals of South
Asian descent living in the US.
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