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Abstract
Background Diabetes distress “refers to the negative emotional or affective experiences resulting from the challenge 
of living with the demands of diabetes.” Despite recommendations to screen for distress at regular intervals, it usually 
remains undiagnosed. This study aimed to determine the prevalence of diabetes distress among adults living with 
diabetes, determine the factors associated with distress, the association between selfcare and distress, glycemic 
control and distress and compare the health-related quality of life among those with and without distress.

Methods This cross-sectional, community-based study was conducted in an urban colony in Delhi, India. The 
participants were selected using simple random sampling and included adults diagnosed with diabetes mellitus. The 
sample size calculated was 390. The questionnaire included the Diabetes Distress Scale 17, Diabetes Self-Management 
Questionnaire and Healthy Days measure. Factors associated with distress were tested using bivariate followed by 
multivariable logistic regression. Multivariable logistic regression was used to find the association between selfcare 
and distress and glycemic control and distress. Mean number of unhealthy days and health rating were compared 
between distressed and non-distressed diabetics using Wilcoxon rank sum test and chi square test respectively.

Results A total of 412 adults were included in the study, of which 35.4% had clinically significant distress. Female 
sex, low socio-economic status, 1 or more comorbidities, diagnosis of diabetes 10 or more years prior, being on 
treatment and an unmet need for social support were the factors found to be associated with distress. There was a 
positive association between physicians contact and distress. Those with poor glycemic control had higher odds of 
distress. There was a significant difference in the health reported by those with and without distress (p < 0.001). Those 
with distress also suffered from significantly more physically unhealthy days and mentally unhealthy days than those 
without distress (p < 0.001).

Conclusion In this study, more than one in three diabetics were found to be distressed. Healthcare providers should 
increase their focus on the psychological aspects of diabetes and improve their communication with patients. 
Diabetes distress needs to be screened for in routine clinical settings and addressed appropriately.

Diabetes distress and associated factors 
among adults with diabetes mellitus residing 
in a metropolitan city of India: a community-
based study
Anam Anil Alwani1* , Ravneet Kaur1, Mohan Bairwa1, Puneet Misra1 and Baridalyne Nongkynrih1

http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://orcid.org/0000-0002-5009-7328
http://crossmark.crossref.org/dialog/?doi=10.1186/s40842-024-00203-7&domain=pdf&date_stamp=2024-8-19


Page 2 of 12Alwani et al. Clinical Diabetes and Endocrinology           (2024) 10:40 

Background
The burden of diabetes mellitus (DM) has been increas-
ing globally with the estimated global prevalence in 2021 
being 10.5% among adults aged 20–79 years [1]. In 2021, 
the estimated number of persons with diabetes in India 
was 74 million, which is 9.6% of the adult population [1].

Apart from the commonly known physical and psychi-
atric complications of diabetes, studies have found that 
diabetes can result in psychological symptoms that fester 
beneath the surface, unrecognized by the health care pro-
vider [2]. A study conducted by Beeney L et al. (1996) in 
Australia found that 60% of people suffered from anxiety, 
shock denial and anger when diagnosed with diabetes 
and 23% felt they received inadequate emotional support 
[3]. Another study in 2007 found that patients wanted a 
“diabetic holiday” so they could feel better [4].

Diabetes distress (DD) “refers to the negative emotional 
or affective experiences resulting from the challenge of liv-
ing with the demands of diabetes, regardless of the type of 
diabetes [5].” The concept first introduced by Polonski et 
al in 1995 when they developed a scale to measure the 
psychosocial adjustment specific to diabetes: The Prob-
lem Areas in Diabetes Survey (PAID) [6]. Since 1995, var-
ious studies on distress have been conducted and another 
scale called the Diabetes Distress Scale 17 (DDS 17) was 
developed in 2005 [7].

Distress among diabetics may be caused by many fac-
tors. Patients may feel overwhelmed, frustrated, angry 
or burnt out due to the burden of living with a chronic 
disease and the demands of self-management. Food 
restriction, lack of empathy from family members and 
the approach that healthcare providers use of labelling 
patients as non-compliant and scaring them about the 
grim prospects further worsen distress [8]. This emo-
tional distress often remains hidden from the health-
care provider and patient [2], which is concerning since 
it has been found to be associated with poor glycemic 
control [9] as well as a worse health related quality of life 
(HRQOL) [10].

Diabetes distress is amenable to treatment, but if not 
addressed, it can persist and even worsen the glycaemic 
control, which can lead to chronic complications [11]. 
The American Diabetes Association recommends psy-
chosocial care, including screening for diabetes distress 
at regular intervals, to be integrated with medical care 
[12]. However, this does not take place in routine set-
tings and diabetes distress usually remains undiagnosed. 
The psycho-social problems faced by people living with 
diabetes remain largely unaddressed in today’s healthcare 
setup.

Considering more than 75% of adults with DM live in 
low and middle income countries [1] where the burden of 
distress in the community has not been explored exten-
sively, there is scope for further research on the preva-
lence and determinants of diabetes distress as well as its 
management, so that it can effectively be addressed.

This study was conducted to determine the prevalence 
of diabetes distress and its domains and to identify the 
sociodemographic, self-care and other health related fac-
tors associated with diabetes distress among adults living 
with DM in an urban colony in Delhi. We also assessed 
the association of glycaemic control status with diabetes 
distress and its domains and compared the fasting blood 
sugar (FBS) levels between those with different levels of 
distress. The HRQOL among those with and without dis-
tress was also compared.

Methods
This community-based cross-sectional study was car-
ried out in an urban colony in Delhi, India, where the 
population predominantly belonged to the lower-middle 
socio-economic class. This colony was situated around 
8  km away from a tertiary care institute, and had been 
adopted by the Community Medicine department as an 
urban field practice area since 2002. When conducting 
the study, the colony had a population of around 38,000 
people. Health workers from the community medicine 
department would make routine house visits and col-
lect health related data from the population which would 
then be entered in the Health Management Information 
System (HMIS). The colony had multiple primary care 
government and private facilities (providing out-patient 
care) within it, where DM care was provided. The nearest 
secondary level government hospital was 5 km away and 
tertiary care set-up was 8 km away.

Participants included in the study were adults more 
than 18 years of age with diabetes mellitus, who were 
diagnosed more than 3 months prior. Subjects with a 
hearing impairment and unable to converse or those 
unavailable after two home visits were excluded from 
the study. The sample size calculated was 390, using the 
formula 4pq

d2
, where prevalence (p) was considered to be 

42% [13], q was 58% (1-p) and absolute precision (d) 5%. 
Expecting a non-response and refusal rate of 10%, the 
final sample size was increased to 433. The study par-
ticipants were selected using simple random sampling 
from the sampling frame obtained from the HMIS of the 
area. The HMIS was a database containing information 
about socio-demographic characteristics and common 
health conditions of every individual in the population, 
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including DM and other common non-communicable 
diseases.

Clearance from the Institute Ethics Committee for Post 
Graduate Research, All India Institute of Medical Sci-
ences, New Delhi was obtained. Written informed con-
sent was collected from the participants before including 
them in the study.

The questionnaire was administered during house vis-
its using Epicollect5. It included questions regarding 
sociodemographic and health related characteristics, 
Diabetes Distress Scale 17 (DDS17) [7], Healthy days 
measures for health related quality of life [14] and Diabe-
tes Self-Management Questionnaire (DSMQ) [15].

Diabetes Distress Scale 17 is a 17 item, self-reported 
measure containing 4 domains: physician related distress 
(PRD), emotional burden (EB), interpersonal distress 
(IPD) and regimen related stress (RRD). Answers are col-
lected on a 6-point Likert scale, ranging from ‘not a prob-
lem’ (1 point) to ‘a very serious problem’ (6 points) and 
then averaged for the entire scale and each domain sep-
arately. In this study, a score of < 2 was considered little 
or no distress, a score of 2 to 2.9 moderate distress and a 
score > = 3.0 high distress [16].

Healthy Days Measure was developed by the Cen-
ters for Disease Control and Prevention [14]. The scale 
assesses a person’s health related quality of life. Unhealthy 
days are an estimate of the overall number of days dur-
ing the previous 30 days when the respondents felt that 
either their physical or mental health was not good [14].

Diabetes Self-Management Questionnaire is a 16  item 
questionnaire to assess selfcare activities in the past 8 
weeks [15]. It consists of 5 subscales: glucose manage-
ment, dietary control, physical activity, health care use 
and a sum scale. Answers are collected on a four-point 
Likert scale (3 - ‘applies to me very much’ to 0 - ‘does 
not apply to me’). Subscale and total scores ranged from 
0 to 10 with higher scores indicating better self-care. To 
categorize a person as not sufficiently adhering to their 
self-management regimen: overall and for each subscale 
separately, a score of 0 or 1 in each question was required 
[17].

Blood pressure (BP) was measured using a digital BP 
apparatus (Omron HEM7156). Three blood pressure 
measurements were taken with 3 min of rest between the 
readings. The mean of the second and third readings was 
taken for data analysis. Blood pressure was considered to 
be controlled if SBP was < 130 and DBP was < 80 [18].

The following morning, a subsequent visit was made to 
test the fasting blood sugar using a portable glucometer 
(SD Biosensor Codefree). A participant was said to have 
glycemic control if their FBS was < 126 mg/dl [18]. Due 
to logistic reasons, we could not use HbA1c to estimate 
glycemic control.

Statistical analysis
Data was collected using Epicollect version 5, then 
extracted on to Microsoft Excel version 2019 and was 
analysed in Stata version 15. Mean and standard devia-
tion were calculated for continuous variables that were 
normally distributed. Median and IQR were calculated 
for continuous variables that did not have a normal dis-
tribution. Percentage/proportions were calculated for 
categorical variables. Prevalence of diabetes distress was 
reported as a percentage with its 95% confidence interval 
(CI).

Sociodemographic and health related factors associ-
ated with diabetes distress were analysed using bivariate 
logistic regression. The factors with a p-value of less than 
0.20 on bivariate analysis were included in the multivari-
able regression model. Knowledge of the complications 
and curability of DM was assessed based on two ques-
tions relating to complications and curability of diabetes. 
Incorrect answers to both the questions was considered 
as “no knowledge”, one correct answer was considered 
“inadequate knowledge” and correct answers to both 
questions was considered “adequate knowledge”. Social 
support included tangible (material support like services, 
financial assistance or goods) and informational (pro-
vided by family or friends, example: guidance or infor-
mation about their similar experiences). The association 
between selfcare (independent variable) and diabetes dis-
tress (outcome variable) was assessed using multivariable 
logistic regression, after adjusting for confounders: glyce-
mic control, sex, SES, self-reported comorbidities, dura-
tion of DM, unmet need of support, knowledge, with the 
reference category being those with inadequate self-care. 
Multivariable logistic regression was also used to assess 
the association between glycemic control (independent 
variable) with diabetes distress (outcome variable) after 
adjusting for sex, SES, self-reported comorbidities, dura-
tion of diabetes in years, whether the participant was on 
treatment from government, private or not on treatment, 
support and knowledge, and the reference category in 
this case was having adequate glycemic control. Associa-
tions were presented as odds ratio with 95% CI. An odds 
ratio > 1 indicates that the variable has a positive associa-
tion with distress. Kruskal Wallis test was used to com-
pare the median FBS between those with no, moderate 
and high distress.

In another model, bivariate logistic regression analysis 
was conducted to estimate the association of diabetes 
distress with self-reported health. An odds ratio < 1 indi-
cated that those with distress were more likely to report 
poor health (not fair, good very good or excellent health) 
as compared to those without distress. Between dis-
tressed and non-distressed diabetics, one’s health rating 
was compared using the Chi square test and the median 
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number of unhealthy days (days lost, physical and men-
tal) using the Wilcoxon rank sum test.

Results
A total of 412 participants were included in this study. 
The mean (SD) age of the participants was 59 (10.9) years 
and the median (IQR) duration of diabetes was 8 years 
(5-12.5). The sociodemographic, health related and treat-
ment related profile of the study participants is described 
in Table 1. Almost 60% of the participants were illiterate 
and around 70% were married at the time. Homemak-
ers consisted 35% of the participants and around 60% of 

the participants belonged to the lower class according 
to modified Kuppuswamy scale [19]. The median (IQR) 
fasting blood sugar was 149 mg/dl (120 − 204). 84% of the 
participants were taking medicines for DM prescribed 
by a healthcare provider. Insulin alone was prescribed 
for 2% of the participants, insulin and oral hypoglycae-
mics were prescribed for 5% and 77% of the participants 
were prescribed only oral hypoglycaemic tablets. The 
most common medicine prescribed was metformin, fol-
lowed by sulfonylureas. Other classes of drugs prescribed 
were SGLT-2 inhibitors, meglitinides, DPP-4 inhibitors, 
alpha-glucosidase inhibitors and thiazolidinediones. 3% 

Table 1 Sociodemographic, health related and treatment related profile of the study participants
Sociodemographic variables (N = 412) N (%)
Sex Male 152 (36.9)

Female 260 (63.1)
Age in years < 50 83 (20.1)

50–59 117 (28.4)
60–69 128 (31.1)
70+ 84 (20.4)

Health related characteristics (N = 412)
Self-reported comorbidities*¶ No comorbidity 134 (32.5)

HTN 217 (52.7)
Others 204 (49.5)

Duration of Diabetes < 1 year 4 (1.0)
1 to < 5 years 91 (22.1)
5 to < 10 years 131 (31.8)
10 to < 20 years 148 (35.9)
≥ 20 years 38 (9.2)

Knowledge about DM complications and treatment 
(assessed based on two questions)

Adequate Present (2/2) 218 (52.9)
Intermediate (1/2) 159 (38.6)
Absent (0/2) 35 (8.5)

Medicine adherence in the past 7 days (N = 399; 
excludes those who have been prescribed only non-
pharmaceutical management)

Not Adherent (< 80%) 93 (23.3)
Adherent (> 80%) 306 (76.7)

Blood pressure
(Control: SBP < 130mmHg & DBP < 80mmHg)

Controlled 109 (26.5)
Raised 303 (73.5)

Diabetes status as assessed by fasting blood sugar 
(Control: <126 mg/dl)

Controlled 129 (31.3)
Uncontrolled 283 (68.7)

Treatment related characteristics
Presently on treatment from a healthcare provider 
(N = 412)

Prescribed medications and non-pharmaceutical management 345 (83.7)
Only prescribed non-pharmaceutical management 13 (3.2)
No 54 (13.1)

Presently on anti-glycemic medication (N = 412) Yes 381 (92.5)
No 31 (7.5)

Medicine adherence in the past 7 days
(N = 399; excludes those who have been prescribed 
only non-pharmaceutical management)

Not Adherent (< 80%) 93 (23.3)
Adherent (>= 80%) 306 (76.7)

Insulin use (N = 412) Yes 30 (7.3)
No 382 (92.7)

Polypharmacy (N = 412) Yes (taking ≥ 5 NCD medications daily) 113 (27.4)
No 299 (72.6)

* Multiple answers are possible
¶ Other comorbidities: hypothyroidism, coronary artery disease, stroke, neuropathy, chronic respiratory disease, chronic kidney disease, retinopathy, diabetic foot, 
gall stones, benign prostatic hyperplasia, depression, fibroid, hyperthyroidism, arrythmia, piles, polio, epilepsy, tuberculosis, valve replacement, liver disease, cancer
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of the participants were only advised non-pharmaceuti-
cal management by their healthcare providers. Of the 54 
participants who were not on treatment prescribed by 
a healthcare provider, 66.7% were on self or pharmacy 
prescribed medicines, 29.6% were not consulting a pro-
vider and were not taking any medication and 3.7% were 
consulting a healthcare provider but were not taking 
the medicines prescribed. Around 71% (283) of the par-
ticipants reported taking their medicines regularly every 
day. Out of the 358 participants who sought treatment, 
the private sector was being utilized more than the gov-
ernment sector (53% vs. 47% respectively). Almost 30% 
of the participants had not visited a doctor in the past 
6 months. There was an unmet need for social support 
among 12.4% of the participants. From the 230 partici-
pants who felt that they received support, the most com-
mon primary giver was their child (41.3%) followed by 
their spouse (39.6%).

It was observed that about two-thirds (64.6%) of the 
study subjects had little or no diabetes distress. Moder-
ate distress was present in 26.5%, while high distress was 
present among 8.9% of the participants (Table  2). The 
median (IQR) score of diabetes distress among the study 
participants was 1.5 (1.1– 2.3). The median (IQR) score 
of physician related distress and interpersonal distress 
was 1 (1–1), for emotional burden it was 2.2 (1.2–3.8) 
and regimen related distress it was 1 (1-1.8).

Using multivariable regression, we found female sex, 
belonging to the lower socioeconomic status as per mod-
ified Kuppuswamy scale, having self-reported comorbidi-
ties, being diagnosed with diabetes 10 or more years ago, 
being on treatment from a private or government hospi-
tal as compared to not being on treatment and having an 
unmet need for social support to be significantly associ-
ated with diabetes distress (Table 3).

As per the diabetes self-management questionnaire, 
adequate self-care was seen in 97.1% (400) of the partici-
pants (Table 4). The median (IQR) DSMQ total score was 
8.7 (6.9–9.7). The median (IQR) scores for the domains 
dietary control, glucose management, physical activity 
and physicians contact were 9.2 (7.5–10), 10 (8.3–10), 10 
(7.8–10) and 8.9 (4.4–10) respectively.

When determining the association between self-care 
(including its domains) and distress, after adjusting for 
confounders (glycemic control, sex, SES, self-reported 
comorbidities, duration of DM, unmet need of support, 
knowledge), it was found that those who had adequate 
contact with their physicians had 85% higher odds of dis-
tress as compared to those who had inadequate contact 
with physicians (Table 4).

There was a significant difference in the median FBS 
values of those with high DDS scores as compared to 
those with no or moderate distress. Similarly, there was 
a significant difference in the median FBS values of those 
with high regimen related scores as compared to those 
with no or moderate regimen related distress and the 
median FBS values of those with no emotional burden 
was significantly lower than those with moderate or high 
emotional burden (Fig. 1).

Legend: (a) Diabetes distress overall, (b) Regimen 
related distress, (c) Physician related distress, (d) Inter-
personal distress and (e) Emotional burden,

Each figure depicts Kruskal Walis test comparing the 
median fasting blood sugar levels among patients with 
no, moderate and high distress.

It was found that those who had poor glycemic con-
trol had higher odds of having diabetes distress, regimen 
related distress and emotional burden, as compared to 
those who had adequate glycemic control, after control-
ling for the following confounders: sex, SES, self-reported 

Table 2 Prevalence of diabetes distress and its domains as per Diabetes Distress Scale 17 (N = 412)
Distress Prevalence: N Prevalence% (95% CI)
Diabetes distress Little or no distress (< 2) 266 64.6 (59.8–69.1)

Moderate distress (2-2.9) 109 26.5 (22.4–30.9)
High distress (≥ 3) 37 8.9 (6.6–12.2)

Domain of distress Prevalence: N Prevalence% (95% CI)
Physician associated distress Little or no distress (< 2) 359 87.1 (83.5–90.1)

Moderate distress (2-2.9) 27 6.6 (4.5–9.4)
High distress (≥ 3) 26 6.3 (4.3–9.1)

Interpersonal stress Little or no distress (< 2) 343 83.3 (79.31–86.6)
Moderate distress (2-2.9) 18 4.3 (2.7–6.8)
High distress (≥ 3) 51 12.4 (9.5–15.9)

Emotional burden Little or no distress (< 2) 181 43.9 (39.2–48.8)
Moderate distress (2-2.9) 67 16.3 (13.0-20.2)
High distress (≥ 3) 164 39.8 (35.2–44.6)

Regimenrelated distress Little or no distress (< 2) 336 81.5 (77.5–85.0)
Moderate distress (2-2.9) 51 12.4 (9.5–15.9)
High distress (≥ 3) 25 6.1 (4.1–8.8)
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Table 3 Factors associated with diabetes distress among the study participants (N = 412)
Sociodemographic and health related 
characteristics

Distress present 
(N = 146)

cOR
(95% CI)

p- value aOR
(95% CI)

p- 
value

Sex Male (%) 36 (23.7) 1 < 0.001 1 0.044
Female (%) 110 (42.3) 2.36

(1.51–3.70)
1.68 (1.01–2.78)

Age (years) Mean (SD) 59 (10.9) 1.00
(0.98–1.02)

0.961

Education* Illiterate/ less than pri-
mary school (%)

98 (40.0) 1 0.019

Primary school or higher 
(%)

48 (28.7) 0.61
(0.40–0.92)

Marital Status Married presently (%) 97 (33.2) 1 0.143 1 0.071
Separated/divorced/ wid-
owed/not married (%)

49 (40.8) 1.39
(0.90–2.15)

0.60 (0.35–1.04)

Employment Status* Employed (%) 33 (27.5) 1 0.032
Not employed (%) 113 (38.7) 1.66

(1.05–2.65)
Socioeconomic Status¶ Lower class (%) 97 (39.3) 1 0.047 1 0.041

Middle/ upper (%) 49 (29.7) 0.65
(0.43–0.99)

0.59 (0.36–0.98)

Self-reported 
comorbidities

Yes (%) 113 (40.7) 1 0.002 1 0.012
No (%) 33 (24.6) 0.48

(0.30–0.76)
0.52 (0.31–0.86)

Known case of 
hypertension

No (%) 67 (34.4) 1 0.665
Yes (%) 79 (36.4) 1.09

(0.73–1.64)
Duration of DM < 5 years (%) 27 (28.4) 1 1

5 - <10 years (%) 38 (29.0) 1.03
(0.57–1.85)

0.923 1.05 (0.54–2.04) 0.895

10 + years (%) 81 (43.6) 1.94
(1.14–3.30)

0.014 2.28 (1.23–4.25) < 0.001

Place where the treat-
ment was prescribed

Private (%) 66 (34.9) 1 1
Government (%) 68 (40.2) 1.25

(0.81–1.93)
0.300 1.09 (0.68–1.76) 0.717

Not on treatment (%) 12 (22.2) 0.53
(0.26–1.08)

0.081 0.42 (0.19–0.94) 0.035

Level of health facility 
where the treatment 
was prescribed (N = 358, 
includes only those on 
treatment)

Primary care level (%) 90 (39.5) 1 0.290
Secondary or tertiary (%) 44 (33.9) 0.78

(0.50–1.23)

Insulin use No (%) 133 (34.8) 1 0.350
Yes (%) 13 (43.3) 1.43

(0.67–3.04)
Polypharmacy (≥ 5 NCD 
medicines/day)

No (%) 103 (34.5) 1 0.495
Yes (%) 43 (38.1) 1.17

(0.75–1.83)
Social support (tangible 
and informational)

No unmet need (%) 107 (29.6) 1 < 0.001 1 < 0.001
Unmet need (%) 39 (76.5) 7.71

(3.89–15.31)
7.99 (3.74–17.10)

Knowledge regarding 
complications and cur-
ability of diabetes

None (Score 0/2) (%) 18 (51.4) 1 0.042 1 0.095
Some (Score 1/2 or 2/2) 
(%)

128 (34.0) 0.49
(0.24–0.97)

0.50 (0.22–1.13)

* Education and employment status were not included in multivariable regression due to their inclusion in socioeconomic status which was included in the model
¶ As per modified Kuppuswamy scale: lower and upper lower class have been clubbed to form lower class and upper class, upper middle and lower middle have 
been clubbed to form middle/ upper classl
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comorbidities, duration of diabetes in years, whether the 
participant was on treatment from government, private 
or not on treatment, support and knowledge (Table 5).

A significant difference was found between the self-
rated health of those with and without distress using the 
chi square test, with 43.1% (63) of those with distress 
claiming they had poor health in general versus only 7.5% 
(20) of those without distress. On the other hand, more 
participants without distress claimed to have excellent 
health in general compared to those with distress (6.4% 
vs. 1.4%). Those with distress had lesser chances (OR 
0.11, CI: 0.06–0.19, p < 0.001) of reporting fair or better 
health as compared to those with no distress.

When the median number of days of poor physical 
health in the past month were compared between those 
with and without distress (7 vs. 0 respectively) using Wil-
coxon rank sum test, a significant difference was found 
(p < 0.001). Similar results were found for median number 
of days of poor mental health in the past month (15 vs. 
0; p < 0.001) and number of days lost in the past month 
due to poor physical and mental health (5 vs. 0; p < 0.001) 
(Fig. 2).

Discussion
In our study, using the Diabetes Distress Scale 17, the 
prevalence of clinically significant distress was found to 
be 35.4%. Multiple studies have been conducted across 
the world where the prevalence of distress has been 
found to vary from 7 to 87.6%. Reasons for this variation 
could be attributed to contextual factors, individual fac-
tors of the sample included as well as differences in the 
study designs. The prevalence of distress in our study 
parallels previous results in India and globally [13, 20, 

21]. Only two other community-based studies conducted 
in India could be found which measured the prevalence 
of distress. One was conducted in rural areas of Punjab 
where the prevalence of distress among type 2 diabetics 
was found to be 100%, which was hypothesized by the 
authors to be due to the participants living in a “rural area 
which has restricted access to good quality DM related 
care and a lower level of education” [22]. The other study 
was conducted in urban and rural areas of Punjab where 
the prevalence was found to be 18%. This study excluded 
type 1 diabetics as well as those suffering from any men-
tal illness [9].

Our finding that over one-third of individuals experi-
ence distress due to diabetes underscores the importance 
of incorporating screening and management of this con-
dition into routine healthcare. In a resource limited set-
ting, screening may be targeted to those found to be at 
a higher risk of experiencing distress. In this study, fac-
tors found to be associated with distress were female sex, 
lower SES, having at least one comorbidity, having DM 
for more than 10 years, being on treatment from a pri-
vate or government hospital as compared to not being 
on treatment and having an unmet need for social sup-
port. However, some factors which were found to be 
significantly associated with distress in other studies con-
ducted in India and globally were not significant in our 
study, such as age, use of insulin, marital status, seeking 
care in a government facility, seeking care in a second-
ary or tertiary care set up and less education related to 
diabetes mellitus. This may be due to the low prevalence 
of these factors found in our study participants (example: 
the prevalence of insulin use among the participants was 

Table 4 Prevalence of adequate selfcare and the association of selfcare with diabetes distress and its domains
Self-care and its domains as per Diabetes 
Self-Management Questionnaire

Number (N = 412) 
(%)

cOR
(CI)

p value aOR** CI p 
value

Self-care Inadequate 12 (2.9) 1 (ref ) 1 (ref )
Adequate 400 (97.1) 2.81

(0.61–13.01)
0.186 3.45 0.58–20.50 0.174

Dietary control Inadequate 22 (5.3) 1 (ref ) 1 (ref )
Adequate 390 (94.7) 1.19

(0.47–2.98)
0.716 1.10 0.40–2.99 0.854

Glucose management 
(401)*

Inadequate 37 (9.2) 1 (ref ) 1 (ref )
Adequate 364 (90.8) 2.56

(1.09–5.98)
0.030 2.28 0.88–5.94 0.091

Physical activity¶ (326) Inadequate 25 (7.7) 1 (ref ) 1 (ref )
Adequate 301 (92.3) 1.90

(0.69–5.22)
0.212 1.35 0.46–3.97 0.582

Physician contact Inadequate 92 (22.3) 1 (ref ) 1 (ref )
Adequate 320 (77.7) 1.75

(1.04–2.93)
0.035 1.85 1.04–3.31 0.038

*Only includes those on medications or those advised to self-monitor their blood sugar
¶ Excludes those unable to exercise

** Confounders adjusted for: glycemic control status, sex, SES, self-reported comorbidities, duration of DM, unmet need of support, knowledge
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only 7.28%) causing the study to be inadequately powered 
to determine an association with the given sample size.

Varying results have been found in studies conducted 
across the globe for the association between self-care and 
distress, ranging from a positive association to a negative 
association to no association. A positive association may 

be explained with the health belief model [23] which sug-
gests that the perceived threat of an illness, along with 
the perception of increased seriousness and one’s sus-
ceptibility to the threat can increase the motivation to act 
to counter the threat and increase healthy behaviour. In 
contrast, feeling unsupported and burnt out would lead 

Fig. 1 Box plot depicting FBS of participants with no, moderate and high distress and their comparison(N = 412)
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to decreased self-care [5]. It has also been found that 
some personality variables such as anxiety are negatively 
associated with healthy behaviour [24]. In our study, self-
care was not found to be associated with the presence 
of distress. Among the domains of selfcare, only those 
with adequate physician contact had higher odds of hav-
ing distress compared to those with inadequate physi-
cian contact. Given the cross-sectional design of the 
study, temporality and hence causality between distress 

and physicians contact could not be determined. How-
ever, doctors should keep in mind that their behaviour 
of labelling a person as non-compliant and scaring them 
regarding complications may increase distress in patients 
[8] who have frequent contact with them. The need for 
doctors to improve their communication and increase 
their supportive behaviour is evident.

Glycemic control in our study was measured using fast-
ing blood sugar, while most other studies used HbA1c. 

Table 5 Association of glycemic control with diabetes distress and its domains using multivariable logistic regression (N = 412)
Diabetes distress Glycemic control cOR (CI) aOR* (CI) p value
Diabetes distress Present 1 (ref ) 1 (ref ) 0.014

Absent 1.56 (0.99–2.44) 1.89 (1.14–3.14)
Domains of diabetes distress
Regimen related distress Present 1 (ref ) 1 (ref ) 0.037

Absent 1.74 (0.97–3.12) 1.90 (1.04–3.49)
Physician related distress Present 1 (ref ) 1 (ref ) 0.322

Absent 1.31 (0.69–2.51) 1.42 (0.71–2.87)
Interpersonal distress Present 1 (ref ) 1 (ref ) 0.385

Absent 1.14 (0.65–2.01) 1.45 (0.63–3.33)
Emotional Burden Present 1 (ref ) 1 (ref ) 0.021

Absent 1.53 (1.01–2.33) 1.72 (1.09–2.74)
*Confounders adjusted for: sex, SES, self-reported comorbidities, duration of diabetes in years, whether the participant was on treatment from government, private 
or not on treatment, support and knowledge

Fig. 2 Box plot depicting median number of unhealthy days experienced by those with and without distress(N = 412)

 



Page 10 of 12Alwani et al. Clinical Diabetes and Endocrinology           (2024) 10:40 

However, according to the guidelines published in World 
Health Organization HEARTS-D, if HbA1c is unavail-
able, FBS can be used to test for disease control [18]. The 
Indian Council of Medical Research guidelines too give 
cutoffs for glycemic targets measured by FBS [25]. Simi-
larly the American Diabetes Association includes fasting 
capillary glucose as a measure of glycaemic control [26]. 
FBS as a measure of glycemic control has been previously 
used in multiple studies. In the UK Prospective Diabetes 
Study Group multi-centric studies, glycemic targets were 
set using fasting blood sugar [27, 28]. When assessing the 
effect of FBS as compared to post-prandial blood sugar 
on HbA1c, a multinational RCT compared the HbA1c 
levels between 2 groups: one maintaining fasting gly-
cemic control and the other maintaining post prandial 
glycemic control and found no difference in the mean 
HbA1c levels in the two groups [29]. Due to the logistical 
restrictions, lack of resources and the available evidence 
mentioned above, FBS was chosen as a measure of glyce-
mic control in our study.

Our study showed that a significantly higher FBS was 
seen in those with severe distress, severe regimen related 
distress and moderate and severe emotional burden. In 
case of a targeted approach to improve glycemic control, 
management of distress can be directed to these specific 
groups.

There are multiple reasons linking poor glycemic con-
trol with distress. Poor disease control may cause one to 
get distressed, perhaps because of the fear of complica-
tions or their self-care efforts being in vain. This was seen 
in a longitudinal study where an individual’s perceived 
glucose control was negatively associated with distress at 
the subsequent visit [30]. On the other hand, distress has 
been found to increase the fasting blood sugar due to the 
release of stress hormones which leads to insulin resis-
tance in the long run. Thus poor glycaemic control and 
distress form a vicious cycle [31]. The direction of causal-
ity could not be determined from this study. It is undeter-
mined whether distress was the cause of poor glycemic 
control due to the release of stress hormones or if poor 
glycemic control was the reason for distress, or both. 
Most other studies found similar results in the relation-
ship between glycemic control and distress [9, 16].

Health related quality of life refers to those aspects of 
self-perceived well-being that are related to or affected 
by the presence of disease or treatment [32]. It has been 
found that having DM causes medical and psychologi-
cal burdens on the individual, leading to distress, which 
may worsen the individual’s perceived well-being, thus 
worsening the HRQOL [2]. Our study found that those 
with distress reported worse health in general and had a 
greater number of unhealthy days as compared to those 
with no distress. This finding is uniform across all the 
studies which associate distress with HRQOL [10], which 

is another reason why distress is a cause for concern and 
requires urgent addressal.

The causes of diabetes distress are multifactorial with 
scope for further exploration. After one is diagnosed 
with diabetes, distress may be attributed to the constant 
worry of the self-care needed to control the glycemic 
status, along with the fear, anxiety, anger and burn-out 
experienced by the individual due to living with diabe-
tes [2]. Distress has also been found to occur due to the 
stress of high blood sugar and the fear of developing 
complications; having to live with complications once 
they develop; poor consultation by doctors and perceived 
difficulty in navigating the healthcare system; low self-
efficacy felt and due to the social context in which people 
with DM live [2, 5, 33, 34]. A person’s perception of poor 
consultations and inattention from physicians has been 
found to increase distress since the individual’s concerns 
about diabetes and their low self-confidence in their self-
care routine remain unaddressed [35, 36]. Young adults 
with type 1 DM reported being self-conscious about hav-
ing diabetes and were worried how others viewed them. 
This, along with the negative media representation of 
type 1 diabetes, were other sources of distress for them 
[34].

While distress and its associated factors have been 
determined in this study, an ideal study design to under-
stand the causes of distress thoroughly as well as the rela-
tionships between distress, self-care and glycemic control 
would be a longitudinal follow up of persons with diabe-
tes. From the time of diagnosis, they should be screened 
for distress, adequate self-care and glycemic control at 
regular intervals and accordingly managed. Qualitative 
interviews should also be included to further understand 
the perceived causes for distress and ways individuals 
deal with it. Different methods to prevent distress, causes 
and implications of diabetes distress, as well as effec-
tive measures to address diabetes distress needs further 
exploration in an Indian setting.

Strengths and limitations
A major strength was that this was a community-based 
study. As compared to other studies which were mostly 
facility based, this study included diabetics from the 
community who were taking treatment from different 
providers; it also includes those who were not taking 
treatment. Hence, our study has a greater scope of gener-
alisability for related populations. Another strength was 
the low refusal rate in this study. Also, to the best of our 
knowledge, this was the first study in India which com-
pared HRQOL between those with and without distress.

However, our study had a few limitations. Being a 
cross-sectional study, temporality could not be estab-
lished, hence it is difficult to assess the cause-effect 
relationship. Modified Kuppuswamy scale was used to 
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measure SES, which includes household income which 
was self-reported by the participants and so it may not be 
fully accurate. Due to logistical constraints, HbA1c could 
not be tested and instead a glucometer was used to mea-
sure FBS. Recall bias may affect the reported self-care and 
HRQOL of the participants since questions were regard-
ing the previous 8 weeks and 30 days respectively. Social 
desirability bias may be present for the self-care related 
findings. The questions regarding support and education 
regarding diabetes complications and curability were not 
validated.

Conclusion
Diabetes distress was present in 35.4% of people living 
with diabetes in this urban colony. Female sex, low SES, 
having one or more comorbidities, diagnosis of diabetes 
10 or more years prior, taking treatment from a health-
care facility (either private of government) as compared 
to not being on treatment and an unmet need for social 
support were associated with distress. There was a posi-
tive association between physician contact and distress. 
Those with poor glycemic control had higher chances of 
distress and those with distress had worse physical and 
mental health related quality of life.

It is recommended that psychosocial care and screen-
ing for diabetes distress at regular intervals be integrated 
with medical care, so that it may be addressed to improve 
the control status and well-being of the individual. Hence, 
it is important to identify diabetes distress and address it 
along with the medical management of diabetes for bet-
ter outcomes.

Abbreviations
DD  Diabetes distress
DDS  Diabetes Distress Scale
DM  Diabetes mellitus
DSMQ  Diabetes Self-Management Questionnaire
EB  Emotional burden
FBS  Fasting blood sugar
HRQOL  Health related quality of life
IPD  Interpersonal distress
PAID  Problem Areas in Diabetes Survey
PRD  Physician related distress
RRD  Regimen related distress

Acknowledgements
We are grateful to the staff of The Centre for Community Medicine for 
their support and help. We also express our deepest gratitude to the study 
participants for their cooperation.

Author contributions
All authors were part of the conception and design of the study. AAA 
collected the data. AAA and BN performed the analysis. All the authors were 
part of the drafting and editing of the final manuscript. All the authors have 
read and approved the final copy of the manuscript and have agreed to be 
accountable for the manuscript.

Funding
Funding of Rs.50,000 was awarded by Indian Council of Medical Research 
(ICMR) to conduct this study, as part of ICMR financial support for MD thesis. 

Rs 30,000 was received at the start of the study and Rs. 20,000 will be received 
on publication, subject to certain conditions.

Data availability
The dataset supporting the conclusions of this article is available in the 
Figshare repository, https://figshare.com/articles/dataset/Dataset_for_
study_on_diabetes_distress_conducted_in_Delhi/26317126 [https://doi.
org/10.6084/m9.figshare.26317126.v4] [37].

Declarations

Ethics approval and consent to participate
Clearance from Institute Ethics Committee for Post Graduate Research, 
All India Institute of Medical Sciences, New Delhi was obtained (IECPG-
46/27.01.2022). Participants were provided with the following information in 
a language they understood: Expected duration of participation, the benefits 
for the participants that were to be expected from the research, any risk 
associated with the study, maintenance of confidentiality of records, freedom 
of the individual to participate and to withdraw from the study at any 
time without penalty or loss of benefits to which the participant would 
otherwise be entitled. Any patient who required management was managed 
accordingly or referred to an appropriate facility for further evaluation and 
management. Informed consent was obtained from the participants before 
administering the questionnaire.

Consent for publication
Not applicable.

Competing interests
The authors declare that they have no competing interests.

Author details
1Centre for Community Medicine, All India Institute of Medical Sciences, 
New Delhi 110029, India

Received: 23 July 2024 / Accepted: 12 August 2024

References
1. International Diabetes Federation. IDF Diabetes Atlas. 10th ed. Brussels, 

Belgium: International Diabetes Federation; 2021.
2. Tareen RS, Tareen K. Psychosocial aspects of diabetes management: dilemma 

of diabetes distress. Transl Pediatr. 2017;6:383–96.
3. Beeney LJ, Bakry AA, Dunn SM. Patient psychological and information needs 

when the diagnosis is diabetes. Patient Educ Couns. 1996;29:109–16.
4. Penckofer S, Ferrans CE, Velsor-Friedrich B, Savoy S. The psychological impact 

of living with diabetes women’s day-to-day experiences. Diabetes Educ. 
2007;33:680–90.

5. Skinner TC, Joensen L, Parkin T. Twenty-five years of diabetes distress research. 
Diabet Med. 2019;dme.14157.

6. Polonsky WH, Anderson BJ, Lohrer PA, Welch G, Jacobson AM, Aponte JE, et 
al. Assessment of diabetes-related distress. Diabetes Care. 1995;18:754–60.

7. Polonsky WH, Fisher L, Earles J, Dudl RJ, Lees J, Mullan J, et al. Assessing 
psychosocial distress in diabetes: development of the diabetes distress scale. 
Diabetes Care. 2005;28:626–31.

8. Kalra S, Jena B, Yeravdekar R. Emotional and psychological needs of people 
with diabetes. Indian J Endocr Metab. 2018;22:696.

9. Kaur N, Mahajan S, Padda P, Bal V, Deepti SS, Kompal. Prevalence of distress 
among diagnosed type 2 diabetics residing in rural and urban areas of 
district Amritsar: a cross-sectional study. IJPHRD. 2024;15:205–11.

10. Zhu Y, Fish AF, Li F, Liu L, Lou Q. Psychosocial factors not metabolic control 
impact the quality of life among patients with type 2 diabetes in China. Acta 
Diabetol. 2016;53:535–41.

11. Fisher L, Skaff MM, Mullan JT, Arean P, Glasgow R, Masharani U. A longitudi-
nal study of affective and anxiety disorders, depressive affect and diabetes 
distress in adults with type 2 diabetes. Diabet Med. 2008;25:1096–101.

12. Young-Hyman D, de Groot M, Hill-Briggs F, Gonzalez JS, Hood K, Peyrot M. 
Psychosocial care for people with diabetes: a position statement of the 
American Diabetes Association. Dia Care. 2016;39:2126–40.

https://figshare.com/articles/dataset/Dataset_for_study_on_diabetes_distress_conducted_in_Delhi/26317126
https://figshare.com/articles/dataset/Dataset_for_study_on_diabetes_distress_conducted_in_Delhi/26317126
https://doi.org/10.6084/m9.figshare.26317126.v4
https://doi.org/10.6084/m9.figshare.26317126.v4


Page 12 of 12Alwani et al. Clinical Diabetes and Endocrinology           (2024) 10:40 

13. Patra S, Patro B, Padhy S, Mantri J. Prevalence of diabetes distress and its 
relationship with self-management in patients with type 2 diabetes mellitus. 
Ind Psychiatry J. 2021;30:234.

14. Moriarty DG, Zack MM, Kobau R. The Centers for Disease Control and Preven-
tion’s Healthy days measures – Population tracking of perceived physical and 
mental health over time. Health Qual Life Outcomes. 2003;1:1–8.

15. Schmitt A, Gahr A, Hermanns N, Kulzer B, Huber J, Haak T. The diabetes 
self-management questionnaire (DSMQ): development and evaluation of an 
instrument to assess diabetes self-care activities associated with glycaemic 
control. Health Qual Life Outcomes. 2013;11:138.

16. Fisher L, Hessler DM, Polonsky WH, Mullan J. When is diabetes distress 
clinically meaningful? Establishing cut points for the diabetes distress scale. 
Diabetes Care. 2012;35:259–64.

17. Schimitt A. DSMQ user information and scoring guide. 2018.
18. World Health Organization. Diagnosis and management of type 2 diabetes 

(HEARTS-D). Geneva: World Health Organization; 2020.
19. Gunjan K, Dash P, Jayeshmit P, Gitanjali P. Socioeconomic status scale-modi-

fied kuppuswamy scale for the year 2022. Int J Comm Dent. 2022;10:1–6.
20. Kumar N, Unnikrishnan B, Thapar R, Mithra P, Kulkarni V, Holla R, et al. Distress 

and its effect on adherence to antidiabetic medications among type 2 diabe-
tes patients in coastal South India. J Nat Sc Biol Med. 2017;8:216.

21. AlOtaibi A, Almesned M, Alahaideb T, Almasari S, Alsuwayt S. Assessment 
of diabetes-related distress among type 2 diabetic patients, Riyadh, Saudi 
Arabia. J Family Med Prim Care. 2021;10:3481.

22. Gupta SK, Rastogi A, Kaur M, Lakshmi PVM. Diabetes-related distress and its 
impact on self-care of diabetes among people with type 2 diabetes mellitus 
living in a resource-limited setting: a community-based cross-sectional study. 
Diabetes Res Clin Pract. 2022;191:110070.

23. Becker MH. The health belief model and sick role behavior. Health Educ 
Monogr. 1974;2:409–19.

24. Bermúdez J. Personality and health-protective behaviour. Eur J Pers. 
1999;13:83–103.

25. Indian Council of Medical Research. ICMR guidelines for management of type 
2 diabetes. New Delhi: Indian Council of Medical Research; 2018.

26. American Diabetes Association Professional Practice Committee. 6. Glycemic 
goals and hypoglycemia: Standards of care in diabetes—2024. Diabetes Care. 
2023;47:S111–25.

27. Intensive blood-glucose. Control with sulphonylureas or insulin compared 
with conventional treatment and risk of complications in patients with type 2 

diabetes (UKPDS 33). UK prospective diabetes study (UKPDS) Group. Lancet. 
1998;352:837–53.

28. Effect of intensive blood-. Glucose control with metformin on complications 
in overweight patients with type 2 diabetes (UKPDS 34). UK prospective 
diabetes study (UKPDS) Group. Lancet. 1998;352:854–65.

29. Raz I, Wilson PWF, Strojek K, Kowalska I, Bozikov V, Gitt AK, et al. Effects of 
prandial versus fasting glycemia on cardiovascular outcomes in type 2 diabe-
tes: the HEART2D trial. Diabetes Care. 2009;32:381–6.

30. Marengo CM, Aronson BD, Sittner KJ, Walls ML. A longitudinal study of 
the stress of poor glucose control and diabetes distress. J Health Psychol. 
2021;26:1966–75.

31. Sharma K, Akre S, Chakole S, Wanjari MB. Stress-induced diabetes: a review. 
Cureus. 2022;14:e29142.

32. Ebrahim S. Clinical and public health perspectives and applications of health-
related quality of life measurement. Soc Sci Med. 1995;41:1383–94.

33. Law GU, Walsh J, Queralt V, Nouwen A. Adolescent and parent diabetes 
distress in type 1 diabetes: the role of self-efficacy, perceived consequences, 
family responsibility and adolescent-parent discrepancies. J Psychosom Res. 
2013;74:334–9.

34. Balfe M, Doyle F, Smith D, Sreenan S, Brugha R, Hevey D, et al. What’s distress-
ing about having type 1 diabetes? A qualitative study of young adults’ 
perspectives. BMC Endocr Disorders. 2013;13:25.

35. Hajos TRS, Polonsky WH, Twisk JWR, Dain M-P, Snoek FJ. Do physicians under-
stand type 2 diabetes patients’ perceptions of seriousness; the emotional 
impact and needs for care improvement? A cross-national survey. Patient 
Educ Couns. 2011;85:258–63.

36. Peimani M, Nasli-Esfahani E, Sadeghi R. Patients’ perceptions of patient–pro-
vider communication and diabetes care: a systematic review of quantitative 
and qualitative studies. Chronic Illn. 2020;16:3–22.

37. Alwani A, Kaur R, Bairwa M, Misra P, Nongkynrih B. Dataset for 
study on diabetes distress conducted in Delhi [Internet]. Figshare; 
2024 [cited 2024 Jul 17]. https://figshare.com/articles/dataset/
Dataset_for_study_on_diabetes_distress_conducted_in_Delhi/26317126/4

Publisher’s note
Springer Nature remains neutral with regard to jurisdictional claims in 
published maps and institutional affiliations. 

https://figshare.com/articles/dataset/Dataset_for_study_on_diabetes_distress_conducted_in_Delhi/26317126/4
https://figshare.com/articles/dataset/Dataset_for_study_on_diabetes_distress_conducted_in_Delhi/26317126/4

	Diabetes distress and associated factors among adults with diabetes mellitus residing in a metropolitan city of India: a community-based study
	Abstract
	Background
	Methods
	Statistical analysis

	Results
	Discussion
	Strengths and limitations

	Conclusion
	References


