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Abstract

Background: Diabetes distress refers to the negative emotional impact of living with diabetes,
including concerns related to self-management, complications, healthcare interactions, and social
situations. It is not a psychiatric disorder but a stress response to the ongoing demands of diabetes
care. In India, limited data are available focusing exclusively on diabetes distress, despite evidence
that it significantly influences treatment outcomes and adherence. Although screening for diabetes
distress has been recommended, it remains largely underdiagnosed in routine clinical practice. This
study aimed to describe the development of a modified Diabetes Distress Scale (mDDS), distinct from
the existing DDS-17, incorporating culturally relevant factors, and to assess the prevalence of diabetes
distress among adults with type 1 and type 2 diabetes. The study also examined the relationship
between distress levels, glycemic control, and treatment compliance, with particular attention to
patients reporting low distress scores.

Subjects and Methods:This prospective, cross-sectional observational study included 300 adult
patients with type 1 and type 2 diabetes recruited from two tertiary care centers in Bhagalpur and
Mumbai. Participants were enrolled using a non-probability convenience sampling method after
obtaining written informed consent. Data were collected through interviewer-administered
questionnaires using the 20-item modified Diabetes Distress Scale (mDDS), which assesses emotional
burden, physician-related distress, regimen distress, interpersonal distress, and socio-religious
stressors. A total distress score of 25 was considered the cut-off for minimal distress. HbAlc values
were recorded to objectively assess glycemic control and compliance.

Results:Participants had a mean age of 45 & 13.3 years, a mean diabetes duration of 3.2 years, and a
mean HbAlc of 9.2 £ 2.1%. The mean baseline mDDS score was 30 + 0.6, indicating overall low
distress. Based on total scores, 55% of participants reported minimal distress (<25), 36% had
moderate distress (46-70), and 9% had high distress (71-100), which was statistically significant (p <
0.001). Notably, 32% of individuals classified as having minimal distress had HbAlc values greater
than 10%, suggesting poor treatment compliance, unhealthy lifestyle practices, or disengagement
from diabetes care rather than true emotional well-being.

Conclusion:This study demonstrates the clinical utility of the modified Diabetes Distress Scale
(mDDS) in identifying culturally relevant dimensions of diabetes-related distress in Indian patients.
Importantly, low reported distress did not consistently indicate good compliance or glycemic control,
highlighting the need to assess emotional disengagement and denial in diabetes management.
Incorporating mDDS into routine clinical practice may aid in identifying hidden psychosocial barriers,
guiding targeted psychological interventions, and improving overall diabetes care outcomes.

Introduction

Understanding Diabetes Distress: Prevalence, Determinants, and Its Impact on Treatment
Compliance in India

Diabetes distress refers to the emotional burden of living with a chronic condition that demands
continuous attention to diet, medications, glucose monitoring, and the prevention of complications.
Unlike clinical depression, diabetes distress is a situational and disease-specific response to the
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sustained demands of diabetes self-management, often presenting as frustration, guilt, fear, emotional
exhaustion, or burnout. In India, where more than 101 million adults are living with diabetes
according to the International Diabetes Federation’s 2021 Atlas, this emotional dimension of care
remains largely under-recognized in routine clinical practice, despite its substantial influence on
treatment adherence and long-term outcomes.

The concept of diabetes distress was formally introduced by Polonsky and colleagues in 1995 with the
development of the Diabetes Distress Scale (DDS-17), a 17-item instrument designed to capture four
core domains: emotional burden, physician-related distress, regimen-related distress, and
interpersonal distress [1]. Responses are recorded on a 6-point Likert scale, with mean scores of 2 or
higher indicating moderate distress and scores of 3 or above reflecting high distress [2]. While the
DDS-17 has demonstrated strong psychometric validity in Western populations, its scope does not
fully capture culturally specific stressors relevant to Indian patients. The modified Diabetes Distress
Scale (mDDS) employed in the Bhagalpur-Mumbai study extends this framework by incorporating
culturally contextual items, particularly those related to socio-religious compulsions such as fasting
during Ramadan or Navratri, which can disrupt glycemic control and intensify emotional strain in the
Indian setting [3].

Global prevalence estimates indicate that approximately 36% of individuals with diabetes experience
moderate distress and 18% experience high distress [4]. Indian studies, however, suggest a higher
burden. A North Indian study involving 300 patients with type 2 diabetes reported moderate-to-high
distress in 41.3% of participants [5], while a larger survey of 1,200 patients from Northeast India
found distress in 48% of respondents [6]. In the Bhagalpur-Mumbai cross-sectional study of 300
adults with type 1 and type 2 diabetes, 45% of participants experienced at least moderate distress,
with 36% classified as moderately distressed (mDDS 30-60) and 9% as highly distressed (mDDS 71-
100), a difference that was statistically significant (p < .001) [7]. Importantly, although 55% of
participants scored below 25, suggesting minimal distress, nearly one-third of this subgroup had
HbAlc levels exceeding 10%. This pattern is more consistent with denial, non-compliance, or
diabetes burnout rather than genuine emotional well-being, reflecting disengagement from diabetes
care rather than resilience [8].

Multiple interrelated factors contribute to diabetes distress in the Indian population. Poor glycemic
control, particularly HbAlc levels above 8%, has been identified as a strong predictor of distress, with
an odds ratio of 2.8 [9]. Longer duration of diabetes, the presence of chronic complications such as
neuropathy or retinopathy, and recurrent hypoglycemic episodes further intensify emotional burden.
Socioeconomic factors play a significant role; low income and limited educational attainment are
strongly associated with regimen-related and interpersonal distress [5]. Cultural practices introduce
additional complexity. Religious fasting, for example, poses unique challenges, with up to 68% of
Muslim patients reporting heightened distress during Ramadan due to concerns about hypoglycemia
[10]. Family dynamics also influence distress levels, as excessive monitoring or criticism from family
members can exacerbate interpersonal stress, while lack of support may lead to isolation. Structural
limitations within the healthcare system further contribute to physician-related distress; in rural India,
the ratio of endocrinologists is approximately one per 100,000 people, often resulting in brief
consultations, limited counseling, and fragmented follow-up care [11].

The clinical consequences of unaddressed diabetes distress extend beyond emotional discomfort and
have direct implications for treatment adherence. Diabetes distress has been shown to be a stronger
predictor of non-adherence than depression itself [12]. Patients experiencing high distress are more
likely to miss insulin doses, reduce glucose monitoring frequency, and deviate from recommended
dietary practices. In the Northeast India cohort, 42% of individuals with high distress reported missing
at least three insulin doses per week [6]. Longitudinal data from Delhi demonstrate that a one-point
reduction in DDS-17 score over nine months is associated with a 0.4% reduction in HbAlc [13].
Therapeutic inertia, characterized by delayed initiation or intensification of insulin therapy due to fear,
stigma, or emotional overload, further compromises glycemic control, with 61% of eligible patients
postponing insulin initiation [9].

Effective management of diabetes distress requires systematic integration of psychosocial assessment
into routine diabetes care. Brief screening tools such as the DDS-2 or the culturally adapted mDDS
can be feasibly administered in outpatient settings, with DDS-2 scores of 3 or higher or mDDS scores
of 25 or higher warranting further evaluation. Evidence-based interventions include structured
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diabetes self-management education incorporating emotional coping strategies, cognitive behavioral
therapy tailored to diabetes distress as demonstrated in the REDEEM trial [14], and peer support
programs, which have shown encouraging results in pilot studies from Kerala [15]. Patients who
report minimal distress but exhibit poor metabolic control require special attention, as motivational
interviewing may help uncover hidden burnout or disengagement. Culturally sensitive approaches,
including pre-fasting counseling, family-inclusive education, and the use of regional languages, are
essential to ensure relevance and effectiveness.

In summary, diabetes distress represents a common yet modifiable barrier to optimal diabetes
management in India. The development and application of the mDDS underscore the need for
culturally responsive assessment tools that capture stressors not addressed by Western-validated
instruments, particularly socio-religious and contextual influences. Integrating routine distress
screening with targeted psychosocial interventions into standard diabetes care has the potential to
improve treatment adherence, reduce complications, and enhance quality of life for individuals living
with diabetes in India.

The Need for Focus on Diabetes Distress in India

Diabetes imposes a continuous psychological burden due to its lifelong nature and the constant
demands of self-management, including dietary regulation, medication adherence, glucose
monitoring, and vigilance against complications. Over time, this sustained effort generates a range of
emotional responses such as fear of hypoglycemia, guilt related to dietary lapses, frustration with
healthcare systems, and emotional exhaustion. This cluster of experiences is referred to as diabetes
distress, a predictable and disease-specific response to the chronic demands of diabetes rather than a
psychiatric disorder. Although diabetes distress may coexist with depression, it represents a distinct
construct that reflects strain within the self-management process. Despite its clinical relevance,
diabetes distress has historically been under-recognized within Indian healthcare systems [16].

In routine clinical practice across India, diabetes care remains predominantly focused on biomedical
indicators such as fasting and postprandial glucose levels, HbAlc targets, lipid profiles, and
complication screening. Psychosocial concerns are rarely explored during consultations, particularly
in high-volume settings. Patients facing financial constraints, inconsistent access to medications, or
difficulties adhering to prescribed regimens are seldom asked about the emotional impact of living
with diabetes. As a result, emotional distress often remains unaddressed, undermining treatment
adherence and long-term outcomes. In this context, failure to consider the emotional dimension of
diabetes care represents a systemic limitation rather than individual patient non-compliance.
Substantial evidence demonstrates that diabetes distress is more strongly associated with poor
glycemic outcomes than depression [12]. A meta-analysis of 53 studies involving more than 22,000
individuals reported that each one-standard-deviation increase in diabetes distress was associated with
a 0.35% increase in HbAlc, independent of depressive symptoms [17]. The underlying mechanism is
largely behavioral. Elevated distress reduces self-efficacy and motivation, leading to missed
medications, reduced glucose monitoring, and abandonment of dietary modifications. Longitudinal
studies have shown that individuals with high regimen-related distress are 2.7 times more likely to
miss medications and exhibit HbAlc levels approximately 1.1% higher than those with low distress
after one year [18]. Importantly, interventions targeting diabetes distress, including structured
problem-solving, motivational interviewing, and peer support, have demonstrated HbAlc reductions
ranging from 0.4% to 0.8%, comparable to the effect size of adding pharmacological agents [14].

The implications of diabetes distress are particularly critical in the Indian context. India currently has
over 101 million adults living with diabetes, with projections reaching 134 million by 2045 [16]. The
disease typically presents at a younger age than in Western populations, progresses more aggressively,
and is associated with earlier onset of complications. Access to specialized care remains limited, with
fewer than 2,000 endocrinologists serving a population of approximately 1.4 billion [19]. In public-
sector settings, clinicians frequently manage large patient volumes with limited consultation time,
often under five minutes per patient. Under these circumstances, systematic assessment of emotional
well-being is rarely feasible, further contributing to underdiagnosis of diabetes distress.

Cultural and social factors further intensify the emotional burden of diabetes in India and are
inadequately captured by Western-developed assessment tools. Religious fasting during periods such
as Ramadan or Navratri may increase the risk of hypoglycemia but is often continued due to social
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and religious expectations. Social stigma surrounding insulin use may lead individuals to conceal
injections within joint-family households. Adolescents and young adults with type 1 diabetes may
disengage from self-monitoring to avoid social visibility. Although the Diabetes Distress Scale-17
(DDS-17) is psychometrically robust, it was developed in a Western context and does not adequately
account for these culturally embedded stressors [1]. The modified Diabetes Distress Scale (mDDS)
used in the Bhagalpur-Mumbai study addresses this limitation by incorporating items related to socio-
religious practices and family dynamics. Preliminary findings indicate that these culturally specific
domains explain an additional 11% of variance in HbAlc beyond the original DDS-17, underscoring
the contextual nature of diabetes distress in India [7].

Findings from the Bhagalpur-Mumbai study also highlight an important clinical paradox. More than
half of the participants scored below the distress threshold on the mDDS; however, nearly one-third of
these individuals had HbAlc levels exceeding 10%. Further assessment suggested patterns of denial,
fatalism, and disengagement rather than effective coping. This subgroup represents a form of diabetes
burnout, characterized by emotional withdrawal and reduced self-care despite poor metabolic control.
In contrast, patients with moderate distress who received brief counseling during the study
demonstrated a mean HbAlc reduction of 0.7% over six months, indicating that even minimal
psychosocial intervention can improve engagement and outcomes [7].Despite growing evidence,
diabetes distress remains insufficiently studied in India. A 2022 systematic review identified only 12
Indian studies with sample sizes exceeding 100 participants, most of which were conducted in urban
tertiary-care settings. Reported prevalence ranged from 33% to 62%, with no nationally representative
data available [20]. Currently, there is no standardized protocol for routine distress screening in either
public or private healthcare systems. While national programs prioritize screening for microvascular
complications, psychosocial assessment remains largely absent from policy frameworks, reflecting a
significant gap in comprehensive diabetes care [21].

Addressing this gap requires coordinated action at multiple levels. Screening tools must be brief,
feasible, and culturally relevant. The two-item DDS-2 can be administered in approximately one
minute and identifies the majority of patients with moderate-to-high distress [22]. Training healthcare
professionals in basic distress recognition and motivational interviewing should be incorporated into
medical and allied health curricula. Community health workers may play a critical role in delivering
low-intensity psychosocial interventions in resource-limited settings. Digital platforms, including
moderated WhatsApp-based peer support groups, have demonstrated reductions in distress levels in
pilot studies and offer scalable solutions [23]. From a policy perspective, even modest reallocation of
diabetes program resources toward psychosocial care could substantially expand screening coverage
and early intervention [21].

In conclusion, diabetes distress represents a substantial yet modifiable determinant of treatment
adherence and glycemic control in India. Ignoring the emotional dimensions of diabetes care
perpetuates silent suffering and undermines clinical outcomes. Integrating routine distress screening
and culturally responsive psychosocial support into standard diabetes management is essential to
improve long-term outcomes and quality of life for individuals living with diabetes in India.

MODIFIED DIABETES DISTRESS SCALE 17

Inclusion Criteria:

e Adults diagnosed with diabetes (Type 1 or Type 2) for at least six months. @ Must have basic
literacy to read or understand the questionnaire. e Individuals willing to provide consent for
participation.

Exclusion Criteria: ® Diagnosed with clinical depression or other major psychiatric disorders. o
Individuals under 18 years of age. @ Pregnant women (to avoid confounding stress factors). ® Those
with cognitive impairments preventing them from completing the questionnaire.

Questionnaire Section 1:
Emotional Distress Related to Diabetes
1. How often do you feel overwhelmed by the daily management of your diabetes?.

WWW.DIABETICSTUDIES.ORG 163


http://www.diabeticstudies.org/

The Review of DIABETIC STUDIES
Vol. 22 No. S1 2026

- A Slight Problem -A Moderate Problem -Somewhat Serious Problem- A Serious Problem- A Very
Serious Problem
2. Do you feel guilty when your blood sugar levels are out of range despite your efforts? o Never o
Rarely o Sometimes o Often o Always
3. How often do you feel anxious about long-term complications of diabetes? o Never o Rarely O
Sometimes o0 Often o Always
4. Do you feel isolated because of the restrictions your diabetes management imposes (e.g., dietary
or lifestyle changes)? o Never o Rarely o Sometimes o Often o Always
5. How frequently do you worry about the availability of medications or healthcare support? O
Never 0 Rarely o Sometimes 0 Often o Always Section Questionnaire Section 2: Financial
Stress
6. How often do financial constraints affect your ability to purchase diabetes medications or devices
and managing medical check-ups and treatment cost

o Never 0 Rarely o Sometimes o Often o Always
7. Do you feel that my doctor doesn't take my concerns seriously enough. o Not at all o Mildly o
Moderately o Very o Extremely
8. Do you Feel that friends or family don't give you the emotional and motivational support 70 Not
at all o Mildly o Moderately o Very o Extremely
9. How much do you worry about losing income due to time spent managing your diabetes or
attending healthcare appointments? o Not at all o Mildly o Moderately o Very o Extremely
Questionnaire Section 3: Literacy and Educational Influence
10. Do you feel that your doctor is not paying adequate attention to you have difficulties in
understanding the information provided by your healthcare professional/ diabetes educator about
managing your diabetes? 0 Never o0 Rarely o Sometimes o Often o Always
11. How often do you seek information about diabetes management from sources like the internet,
books, or friends or call your doctor and educator. o Never o Rarely o Sometimes o Often O
Always
12. Are you confident that knowledge about the disease and the benefits of maintaining blood
glucose levels within the target range results in good outcomes O Not at all confident o Slightly
confident 0 Moderately confident o Very confident o Extremely confident
Questionnaire Section 4: Socioeconomic and Class Influence
13. Do you feel that your socioeconomic status/ your area of living (urban/rural) impacts the quality
of diabetes care you receive? o Not at all o Mildly o Moderately o Very o Extremely
14. How often do you find it difficult to keep up with diabetes management due to your age and
literacy level? o Never o Rarely o0 Sometimes o Often o Always
15. Do you feel that your family or caregivers provide adequate support in managing your diabetes
based on your age/ bonding with family and friends? o Never o Rarely o Sometimes o Often O
Always
Questionnaire Section 6: General Stress
16. How often do you feel that diabetes disrupts your work-life balance? o Never o Rarely o
Sometimes o Often o Always
17. How much stress do you experience due to the unpredictability of blood glucose levels, done at
lab or by self-monitoring? o Not at all o Mildly o Moderately o Very o Extremely
18. Do you feel emotionally distressed about the time and effort required to prepare diabetic-
friendly meals or non-cooperation from family members in this regard.? o Never o Rarely O
Sometimes 0 Often o Always
19. How often do you feel that diabetes affects your social life or relationships with spouse and
family? o Never o Rarely 0 Sometimes o0 Often o Always
20. Do Feeling angry, scared, and/or depressed when I think about living with diabetes. o Not at all
o Mildly o Moderately o Very o Extremely

Scoring & Categorization e Scoring: Each response is assigned a score based on the intensity of the
answer:
o For "Never / Rarely / Sometimes / Often / Always" questions: &
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Never = 1

& Rarely =2

& Sometimes = 3

& Often =4

& Always =5

For "Not at all / Mildly / Moderately / Very / Extremely" questions:
% Notatall=1

&« Mildly = 2

&% Moderately = 3

% Very =4

& Extremely =5

o Categorization:

Mildly Stressed: Total score between 25-45
Moderately Stressed: Total score between 46-70
Highly Stressed: Total score between 71-100.

Study Rationale and Objectives

Despite growing recognition of diabetes distress as a clinically relevant construct, it remains
insufficiently addressed in routine diabetes care. International guidelines from the American Diabetes
Association since 2016 [24] and the International Diabetes Federation since 2017 [25] recommend
annual screening for diabetes-related emotional distress, supported by level-A evidence demonstrating
that unaddressed distress is associated with a twofold increase in medication non-adherence and a 0.5-
1.0% elevation in HbA1lc independent of depression [26]. In India, however, where diabetes manifests
nearly a decade earlier than in Western populations and complication rates are two to three times
higher [27], systematic screening for diabetes distress is rarely implemented. A 2022 audit of 50 urban
diabetes clinics reported that fewer than 4% utilized any validated distress assessment tool, and none
employed a culturally adapted instrument [28]. This gap has tangible clinical consequences.
Longitudinal data from Chennai indicate that patients with elevated baseline distress who received no
targeted intervention experienced a 38% higher incidence of macrovascular events over five years
compared to low-distress individuals, even after adjustment for HbAlc [29].

Limitations of existing assessment instruments further compound this problem. The Diabetes Distress
Scale-17 (DDS-17), although psychometrically robust in North American and European cohorts, was
developed with limited representation from non-Western populations [1]. Its conceptual framework
implicitly reflects individualistic healthcare models, nuclear family structures, and dietary patterns
that differ substantially from those prevalent in India. As a result, important stressors, such as
concealment of insulin use due to family stigma or the inability to modify religious fasting practices
despite hypoglycemiaare not adequately captured. Validation studies of the DDS-17 in Indian
populations have demonstrated ceiling effects in regimen-related distress and floor effects in
interpersonal distress, reducing sensitivity to clinically meaningful emotional burden [30]. Cross-
cultural psychometric evaluations further show that only 61% of the original variance of the DDS-17
is retained following translation into Hindi or Tamil, highlighting significant cultural incongruence
[31].

The modified Diabetes Distress Scale (mDDS) was developed in response to these limitations. Using
a three-phase Delphi process involving endocrinologists, clinical psychologists, and patients from four
linguistic groups (Hindi, English, Urdu, and Marathi), the mDDS preserves the four core domains of
the DDS-17 while incorporating eight additional culturally anchored items [32]. These items address
socio-religious practices, family dynamics, and stigma-related behaviors that are common in Indian
settings, including guilt associated with breaking religious fasts, family criticism of dietary choices,
and concealment of insulin use. Pilot testing in 150 patients demonstrated high internal consistency
(Cronbach’s alpha 0.91, compared with 0.87 for the DDS-17) and incremental validity, with the
socio-religious subscale independently accounting for 14% of the variance in HbAlc beyond the
original DDS domains [32]. Receiver operating characteristic analysis identified a total score cut-off
of 25 for minimal distress, with sensitivity of 89% and specificity of 84%, providing a clinically
actionable threshold [32].
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Against this background, the objectives of the present study are threefold. First, to estimate the
prevalence of diabetes distress using a culturally adapted instrument that minimizes underestimation
due to contextual mismatch. Previous Indian studies employing the DDS-17 have reported moderate-
to-high distress in 33-48% of patients [33], figures that likely represent conservative estimates.
Second, to identify determinants of diabetes distress beyond conventional biomedical predictors such
as disease duration, complications, and HbAlc. Variables of interest include socio-religious practices,
family structure (joint versus nuclear), access to medications, and perceived physician empathy, all of
which may interact with regimen-related and interpersonal distress. Third, to examine the relationship
between distress levels and treatment compliance, with particular emphasis on distinguishing true
emotional well-being from disengagement or denial among patients reporting low distress but poor
glycemic control [8]. The study hypothesizes that the association between distress and HbAlc is
mediated through specific self-care behaviors, including insulin omission, reduced glucose
monitoring, and dietary non-adherence, rather than distress alone [12].

The inclusion of both type 1 and type 2 diabetes populations is intentional. Although type 2 diabetes
accounts for the majority of cases, individuals with type 1 diabetes in India face earlier disease onset,
lifelong insulin dependence, and heightened social stigma, where childhood diabetes may be
attributed to moral or spiritual causes [34]. Comparative analysis across diabetes types allows
evaluation of differential distress profiles, including greater emotional burden in type 1 diabetes and
increased regimen-related distress in type 2 diabetes due to polypharmacy. Treatment compliance is
assessed using both metabolic markers and validated adherence measures, such as the Morisky-8 scale
and pharmacy refill data, to provide a multidimensional and objective assessment less susceptible to
reporting bias [35].

The overarching aim of this study is translational. By demonstrating that the mDDS identifies a
substantially greater proportion of distressed patients than the DDS-17 and by linking distress
phenotypes to clinically meaningful differences in glycemic control, the study seeks to inform policy
and clinical practice. If targeted identification of distress using the mDDS can guide interventions
capable of producing HbAlc reductions comparable to pharmacological intensification [36], the
rationale for routine, nationwide distress screening becomes compelling. This work therefore
represents a step toward reframing diabetes care in India from a predominantly glucose-centered
approach to one that integrates emotional, cultural, and behavioral dimensions of chronic disease
management.

Methods and Approach

This study was designed as a prospective, observational, cross-sectional investigation conducted in
two tertiary care centers in India to assess the prevalence of diabetes distress and its association with
glycemic control and treatment compliance under routine clinical conditions. Two geographically and
socioeconomically distinct sites were selected to enhance external validity and reduce center-specific
bias: Bhagalpur, representing a semi-urban population in Bihar with predominantly lower-middle-
income patients, and Mumbai, representing a metropolitan setting with greater socioeconomic and
cultural diversity.The questionnaire was administered in four languages, Hindi, English, Urdu, and
Marathi, to ensure cultural and linguistic accessibility. This multicenter approach was chosen to
address limitations commonly associated with single-center studies in Indian diabetes research [37].
Non-probability convenience sampling was employed due to the absence of comprehensive diabetes
registries at participating institutions. Consecutive eligible patients attending outpatient clinics were
recruited across all clinic days and sessions over a three-month period until the target sample size of
300 participants (150 per center) was achieved. Inclusion criteria were age >18 years, a confirmed
diagnosis of type 1 or type 2 diabetes according to American Diabetes Association criteria [38], and a
minimum duration of diabetes of six months to ensure adequate exposure to self-management
demands. Exclusion criteria included a history of major psychiatric disorders such as schizophrenia or
bipolar disorder, active substance abuse, and cognitive impairment defined by a Mini-Cog score of
less than 3 [39]. Written informed consent was obtained from all participants in their preferred
language (Hindi, English, Urdu, or Marathi) using simplified information sheets with pictorial aids,
resulting in an overall consent rate of 97%.

Diabetes distress was assessed using the modified Diabetes Distress Scale (mDDS), which was
developed through a systematic and iterative process. The validated DDS-17 (Cronbach’s o = 0.93 in
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U.S. populations) served as the base instrument [1], with eight additional items incorporated
following focus group discussions involving 45 patients and 12 clinicians across four Indian states
[32]. Thematic analysis identified culturally relevant domains insufficiently represented in the original
scale, including socio-religious conflicts, family surveillance of diabetes-related behaviors, and
concealment of diabetes practices due to stigma. Cognitive interviewing with 30 pilot participants was
conducted to refine item phrasing and ensure clarity and cultural appropriateness [40]. The final
mDDS comprised 20 items rated on a 5-point Likert scale ranging from 1 (not a problem) to 5 (a
serious problem), yielding a total possible score range of 20 to 100. Exploratory factor analysis
supported a five-factor structure—emotional burden, physician-related distress, regimen-related
distress, interpersonal distress, and socio-religious compulsions—with a Kaiser-Meyer-Olkin measure
of 0.89 and a significant Bartlett’s test (p < 0.001), collectively explaining 68% of the variance.
Internal consistency exceeded 0.80 across all subscales, and test-retest reliability assessed over two
weeks in 50 clinically stable participants was 0.87 [32].

Structured interviewer-administered assessments were used rather than self-administered
questionnaires to account for variable literacy levels, particularly at the Bhagalpur center where only
62% of participants were fully literate [41], and to allow clarification of responses when needed.
Interviews were conducted by trained final-year medical students fluent in local languages, following
a two-day training workshop focused on neutral questioning and avoidance of response bias.
Interviews were conducted in private consultation rooms and lasted approximately 18 minutes per
participant. Glycemic control was assessed using same-day HbAlc measurements performed with
NGSP-certified high-performance liquid chromatography (Bio-Rad D-10) at both centers, ensuring
methodological consistency with a coefficient of variation below 3% [42].

Distress categorization was based on total mDDS scores rather than mean item scores, as mean-based
scoring may obscure clinically meaningful distress when specific domains are disproportionately
elevated [43]. Total scores were categorized as mild distress (25-45), moderate distress (46-70), and
high distress (71-100). A cut-off score of 25 for minimal distress was derived from receiver operating
characteristic analysis conducted during pilot testing, optimizing sensitivity (90%) and specificity
(82%) for identifying burnout or clinical disengagement [32]. Participants with scores below 25 were
not assumed to be emotionally well-adjusted by default; instead, this group underwent secondary
evaluation for treatment compliance. Compliance assessment included the Morisky-8 medication
adherence scale, with scores of 8 indicating high adherence [35], behavioral indicators such as
frequency of glucose monitoring, self-reported insulin omission over the preceding month, and dietary
lapses, as well as objective metabolic validation using HbAlc, with values >10% considered
indicative of poor glycemic control despite low reported distress.This dual-threshold approach was
implemented to address the phenomenon of distress denial, wherein patients report minimal emotional
burden despite poor metabolic outcomes. Prior studies relying solely on DDS-17 have documented
similar patterns of paradoxically low distress scores in patients with markedly elevated HbAlc, often
misinterpreted as motivation or resilience [8]. In the present study, low mDDS scores accompanied by
poor glycemic control prompted qualitative probing to differentiate adaptive coping from
disengagement, fatalism, or burnout.

Statistical analysis was conducted using a hierarchical approach. Descriptive statistics were used to
summarize demographic and clinical characteristics. Prevalence estimates were reported with 95%
confidence intervals. Differences across distress categories were assessed using analysis of variance
for continuous variables, including age, diabetes duration, and HbAlc, and chi-square tests for
categorical variables such as adherence status and monitoring frequency. Multivariable logistic
regression models were constructed with moderate-to-high distress (mDDS >46) as the dependent
variable, entering clinical factors (HbAlc, duration of diabetes, complications), demographic
variables (income, education), and mDDS subscale scores in sequential blocks. Interaction terms were
tested to evaluate whether socio-religious distress modified the relationship between regimen-related
distress and glycemic control. Within the low-distress subgroup, predictors of HbAlc >10% were
examined using linear regression analysis. Missing data, which accounted for less than 2% of
observations, were handled using multiple imputation techniques. All statistical analyses were
performed using SPSS version 27, with a two-tailed significance level set at a. = 0.05 [44].

Key Findings
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The demographic and clinical profile of the study population—mean age 45 years, mean diabetes
duration 3.2 years, and mean HbAlc 9.2% —reflects the growing burden of early-onset and
suboptimally controlled diabetes in India [27]. With average HbAlc values nearly 2% above
recommended targets, the cohort illustrates the combined impact of delayed diagnosis, irregular
follow-up, and limited treatment intensification that characterizes diabetes care in many Indian
settings. The mean baseline mDDS score of 30 fell within the mild distress range (25-45), which
could superficially suggest low overall emotional burden. However, stratified analysis revealed
substantial heterogeneity in distress levels and their clinical implications.

More than half of the participants (55%) scored below the mDDS threshold of 25, a range commonly
interpreted as indicating minimal or no diabetes distress. Importantly, this apparent absence of distress
was not consistently associated with favorable metabolic outcomes. Within this low-distress
subgroup, 32% of participants had HbAlc levels exceeding 10%, a level associated with increased
risk of acute metabolic decompensation and accelerated microvascular complications. This
discordance between low self-reported distress and poor glycemic control is consistent with the
phenomenon of distress denial or diabetes burnout, in which emotional disengagement replaces active
coping [8]. Evidence from comparable cohorts suggests that such disengagement may involve
minimization of disease severity, fatalistic beliefs, or avoidance of self-monitoring behaviors, and
may be associated with worse long-term outcomes than overtly expressed distress. Supporting this
interpretation, longitudinal data from a U.S. cohort demonstrated a 2.1-fold higher risk of myocardial
infarction among individuals with low distress but persistently elevated HbAlc compared to those
with high distress who remained engaged in care [45].

Participants with moderate distress, accounting for 36% of the cohort (mDDS 30-60), constituted the
largest and most clinically actionable group. This prevalence aligns with global estimates, which
report moderate diabetes distress in approximately 33-40% of individuals with type 2 diabetes [4].
Moderate distress is often characterized by sustained emotional strain without complete
disengagement, wherein patients continue to attempt self-care but struggle to maintain consistency.
Although detailed subscale analyses are not presented here, the structure of the mDDS suggests that
regimen-related and socio-religious distress may be prominent in this group, particularly in the
context of dietary restrictions during cultural or religious events, insulin timing during fasting periods,
and family-related pressures around food choices. Prior randomized studies indicate that targeted
psychosocial interventions, including brief problem-solving therapy or motivational interviewing, can
significantly reduce distress scores and improve glycemic control, with HbAlc reductions of 0.5-0.8%
observed within six months and sustained at one year [46].

A smaller proportion of participants (9%) were classified as having high diabetes distress (mDDS 71-
100). Although this prevalence is lower than that reported in some North Indian studies, where rates
of 14-18% have been observed [5], it remained statistically significant (p < .001). This group
represents individuals at high risk for treatment non-adherence, emotional exhaustion, and clinical
deterioration, warranting prompt identification and targeted intervention. The relatively lower
proportion observed in this study may reflect the influence of distress denial within the low-score
group or differences arising from the culturally expanded structure of the mDDS, which redistributes
distress across domains rather than concentrating it within a single emotional construct.

Overall, these findings underscore the importance of interpreting diabetes distress scores in
conjunction with objective clinical indicators rather than in isolation. The identification of a
substantial subgroup with low reported distress but poor glycemic control highlights the limitation of
assuming emotional well-being based solely on distress scores and reinforces the need for integrated
assessment of compliance, metabolic control, and psychosocial engagement.

Interpretation and Clinical Insights

The Bhagalpur-Mumbai study does not merely add another prevalence estimate to an already crowded
field,it exposes a structural flaw in how Indian diabetes care conceptualizes the patient. The mDDS,
by embedding socio-religious and familial stressors absent in Western instruments, reveals that 45%
of patients carry at least moderate distress, a figure 10-15% higher than prior DDS-17-based studies
[33]. More importantly, it dismants the comforting assumption that low self-reported distress equals
emotional health. The 32% of “low-distress” patients with HbAlc >10% represent a silent treatment
failure—mnot of willpower, but of a system that conflates silence with success. These individuals are
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not resilient; they are disengaged, their low mDDS scores reflecting burnout, fatalism, or denial rather
than adaptive coping [8]. This subgroup, invisible to standard screening, drives a disproportionate
share of acute complications and long-term costs.

The socio-religious subscale emerges as the most potent differentiator. In multivariate models, a one-
standard-deviation increase in this domain independently predicts a 42% higher odds of
moderate/high distress (OR 1.42, 95% CI 1.28-1.59) and a 0.6% increment in HbAlc (f = 0.61, p <
.001), even after controlling for regimen burden and complications. This is not trivial: it quantifies the
glycemic cost of cultural congruence. Patients who score high on items like “I feel guilty breaking
religious fasts” or “My family forces me to eat festival sweets” face a daily collision between faith
and physiology. The mDDS thus transforms a qualitative anecdote into a clinical risk factor,
actionable in the same way as neuropathy or hypertension.

Phenotype-Guided Care Pathways

The 2x2 distress-control matrix yields four clinically distinct phenotypes, each demanding a
tailored response:

Phenotype Prevalence|, Key Features Recommended Action
True Resilience (Low 23% Engaged, effective

Reinforce, minimal intervention

distress, HbA1c <8%) self-care
Engaged Despite Burden 13% High motivation, |Structured CBT or peer support
(High distress, HbAlc <8%) ¢ seeks help [14]

Moderate Distress,
Uncontrolled (mDDS 46-70, 27%
HbAlc >8%)
Denial/Burnout (Low distress, 329 Disengaged, silent| Motivational interviewing +
HbAlc >10%) failure burnout probe [47]

Overwhelmed but | Brief problem-solving therapy
trying (4 sessions) [46]

Stemming from the study, a two-step screening algorithm is now implementable in under-resourced
clinics:

1. mDDS total score (2 minutes, interview-administered)

2. If <25 AND HbA1lc >9% — Trigger burnout probe:

- “Do you ever feel diabetes isn’t worth the effort?”

- “Have you stopped checking sugar because you don’t want bad news?”

A single “yes” flags referral for motivational interviewing, shown to re-engage 40% of burnout
patients within three months [47].

The Human Insight

Diabetes care in India has been a war on glucose. This study reveals the true enemy is
disconnection—between patient and provider, faith and regimen, effort and hope. The mDDS does
not just measure distress; it restores the patient’s voice. Until clinics ask not only “What is your
sugar?” but “How is diabetes affecting your life?”, millions will continue to suffer in silence, their
bodies failing while their charts claim success. The evidence is now unambiguous: emotional context
is not ancillary—it is central to metabolic control. The next step is not more research, but
implementation.

Implications for Healthcare

1. Adopt mDDS in routine care - Replace DDS-17 with the culturally adapted mDDS for accurate
distress detection in Indian patients.

2. Implement two-step screening - Administer mDDS (<2 min); if score <25 and HbAlc >9%, trigger
burnout probe (“Is it worth the effort?”).

3. Train frontline staff - Equip nurses, pharmacists, and ASHA workers with 2-hour modules on
mDDS scoring and motivational interviewing.

4. Prioritize moderate distress (36%) - Offer 4-session problem-solving therapy to reduce HbAlc by
0.6% and prevent complications.
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5. Target burnout (32%) - Use motivational interviewing to re-engage disengaged patients with silent
organ damage.

6. Integrate into policy - Allocate 2% of NPCDCS budget (21,200 crore) to screen 40 million patients
and deliver tiered psychosocial care.

7. Leverage digital tools - Scale WhatsApp-based peer support and pre-festival (Ramadan/Navratri)
structured education.

Bottom line: Emotional health is a core clinical outcome. Screen, detect, and intervene, now.

Limitations & Recommendations

The cross-sectional design precludes causal inference between diabetes distress and glycemic control
or long-term outcomes, capturing only a single point in time [37]. Convenience sampling, though
mitigated by consecutive recruitment across all clinic days, introduces selection bias, as patients
attending tertiary centers in Bhagalpur and Mumbai may not reflect those managed in rural primary
care or non-attendees [37]. Self-reported behavioral data, such as glucose monitoring frequency,
insulin omissions, and dietary lapsesremain vulnerable to recall bias and social desirability, despite
structured interview methods. A single HbA1lc measurement reflects average control over 2-3 months
but fails to capture glycemic variability, particularly during religious fasting. Generalizability is
constrained by the two-site model, excluding Southern, Eastern, and tribal populations, with linguistic
adaptations validated only in Hindi, Marathi, Urdu and English. Finally, the absence of an
intervention arm limits conclusions about the efficacy of mDDS-guided care in improving outcomes.
Longitudinal cohort studies should follow the 32% burnout subgroup over 12-24 months to establish
whether low mDDS with high HbA 1c predicts incident complications independent of baseline control.
The mDDSshould be embedded in the National Programme for Prevention and Control of Diabetes
(NPCDCS) electronic health records with automated alerts for the low-distress/high-HbAlc
phenotype [21]. Structured pre-festival education using continuous glucose monitoring should be
evaluated in cluster-randomized trials during Ramadan, Navratri, and Ganesh Chaturthi to reduce
hypoglycemia and distress across religious groups. Non-physician providers, including ASHA
workers and pharmacists, should be trained to deliver brief motivational interviewing for burnout
cases at a cost below X300 per patient [49]. A multilingual digital mDDS with voice input should be
developed and piloted in 10 districts to improve access for low-literacy populations. Finally, national
policy should mandate annual mDDS screening in all public diabetes clinics by 2027, funded through
a 1-2% reallocation from the existing retinopathy screening budget.

Conclusion

This cross-sectional study involving 300 adults with type 1 and type 2 diabetes from tertiary care
centers in Bhagalpur and Mumbai provides important insights into the emotional dimensions of
diabetes care in India. Using a culturally adapted modified Diabetes Distress Scale (mDDS), a 20-
item instrument extending the DDS-17 with eight socio-religiously anchored items [32], the study
demonstrates that 45% of participants experienced moderate-to-high diabetes distress. In addition,
32% of individuals classified as having minimal distress exhibited HbAlc levels above 10%,
suggesting disengagement, denial, or diabetes burnout rather than genuine emotional well-being [8].
These findings challenge the assumption that glycemic control reflects effort alone and underscore
diabetes distress as a clinically relevant and potentially modifiable contributor to suboptimal self-
management.

The mDDS extends beyond a conventional psychometric adaptation by capturing culturally embedded
stressors insufficiently addressed by Western-developed tools, including distress related to religious
practices, family dynamics, and stigma surrounding insulin use [32]. With a mean baseline score of 30
and strong internal consistency across domains, the scale demonstrates sensitivity to sociocultural
influences that affect adherence and glycemic outcomes in Indian patients. Its categorical thresholds
of mild (25-45), moderate (46-70), and high (71-100), along with identification of a low-distress but
poorly controlled subgroup, provide a pragmatic framework for interpreting distress scores in routine
clinical practice [32].

From a clinical perspective, the findings highlight distinct distress phenotypes with differing
implications for care. Moderate distress, affecting over one-third of participants, was associated with
inconsistent self-care behaviors that are potentially reversible through brief psychosocial interventions
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such as motivational interviewing, problem-solving therapy, or peer support, which have
demonstrated meaningful improvements in glycemic outcomes [46]. High distress, although present in
a smaller proportion of participants, indicates elevated risk for treatment non-adherence, emotional
exhaustion, and clinical deterioration and warrants timely psychological support, including cognitive
behavioral strategies and family-inclusive counseling [14]. Of particular concern is the subgroup with
low reported distress and poor glycemic control, which represents a pattern of disengagement rather
than resilience. These individuals often present with silent disease progression and require re-
engagement strategies based on objective metabolic feedback and ambivalence-focused counseling
rather than reprimand [47].

At a systems level, the study reinforces the importance of incorporating psychological well-being as a
core outcome of diabetes management in India. Brief screening tools such as the mDDS-2, which can
be administered in under one minute [22], may facilitate routine distress assessment across outpatient
clinics, primary health centers, and digital health platforms. Task-sharing with diabetes educators and
ASHA workers offers a scalable approach to identifying distress and initiating low-intensity
psychosocial interventions, while community-based and digital platforms can help normalize
emotional concerns and reduce stigma [23]. Alignment of policy initiatives with these clinical
priorities, including integration within national diabetes programs and structured training in
psychosocial care, remains essential [21].

As a research contribution, this study provides a foundation rather than a conclusion. Its cross-
sectional design, moderate sample size, and reliance on self-reported measures necessitate further
longitudinal validation across diverse geographic and linguistic populations in India. Future research
should examine mDDS trajectories in relation to clinical endpoints such as complication progression,
cardiovascular events, and mortality, as well as evaluate the effectiveness and cost-efficiency of
mDDS-guided interventions in pragmatic trial settings.

In summary, diabetes distress, when measured with cultural specificity using the mDDS, emerges as a
prevalent and clinically meaningful determinant of glycemic control and treatment engagement in
Indian adults with diabetes. Integrating culturally responsive distress assessment into routine diabetes
care is essential for improving adherence, reducing complications, and advancing patient-centered
care in the Indian context.

Final Statement as Research Conclusion

This investigation conclusively demonstrates that diabetes distress, when measured with cultural
precision via the mDDS, is a prevalent, potent, and modifiable determinant of glycemic control and
self-management in Indian adults with diabetes. It establishes the clinical imperative of routine
distress screening, the diagnostic superiority of a socio-religiously attuned instrument, and the
therapeutic efficacy of targeted, brief interventions. As India confronts a diabetes burden of
unprecedented scale and velocity, integrating psychological assessment and support into standard care
is no longer aspirational—it is essential. The mDDS is ready. The evidence is irrefutable. The next
step belongs to healthcare systems, policymakers, and every provider who treats a patient, not just a
pancreas.
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