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ABSTRACT

Background: Diabetes mellitus is associated with significant psychological comorbidities. Limited data exist
from community-based urban settings in Southern India on the prevalence and predictors of depression and
anxiety among diabetic patients. The objective was to determine the prevalence of depression and anxiety
among diabetes patients attending an urban field practice area and identify their sociodemographic predic-
tors.

Methods: A cross-sectional study was conducted among 100 diabetic patients (April-September 2024) at an
urban field practice area, Vijayapura. Depression and anxiety were assessed using validated PHQ-9 and GAD-7
scales. Socioeconomic status was evaluated using the Modified Kuppuswamy Scale. Multivariable logistic re-
gression identified independent predictors.

Results: Depression was present in 29% (95% CI: 20.5%-38.9%) and anxiety in 31% (95% CI: 22.4%-40.9%)
of participants. Muslim religion (AOR=3.1; 95% CI:1.4-9.0) and widowed/separated/divorced marital status
(AOR=3.2; 95% CI:1.1-9.2) were independently associated with depression. Widowed/ separated/ divorced
status (AOR=3.1; 95% CI:1.0-9.0) and illiteracy (AOR=0.2; 95% CI:0.04-0.9) were significant predictors of anx-

iety.

Conclusion: Psychological comorbidities are highly prevalent among diabetic patients. Integrating routine
mental health screening into diabetes care, particularly targeting socially and economically vulnerable indi-
viduals, is strongly recommended.
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INTRODUCTION

Diabetes mellitus is a long-term metabolic condition
marked by sustained elevations in blood glucose lev-
els due to insufficient insulin production, reduced in-
sulin effectiveness, or a combination of both. India
has witnessed a rapid increase in the prevalence of
diabetes over the past few decades, particularly in
urban areas, making it a major public health concern.
The clinical presentation and severity of symptoms
often differ depending on the type of diabetes and
how long the individual has been living with the dis-
ease.! Beyond its well-known physical complications,
diabetes is also linked to a substantial psychological
burden. Many individuals with diabetes experience
mental health challenges, including major depres-
sion, anxiety disorders, depressive symptoms, and
diabetes-related emotional distress.2 These condi-
tions can interfere with daily self-management be-
haviors and hinder effective glycaemic control. Peo-
ple living with type 2 diabetes appear to be particu-
larly susceptible, as studies indicate that the
occurrence of depression in this group is almost
double that observed in the general population.3 In
India, studies have reported a high prevalence of de-
pression and anxiety among patients with diabetes
mellitus. A study from Northern India found that
58% of patients had depression and 27% had anxie-

ty.+

Depression is a debilitating psychiatric disorder
characterized by persistent low mood and/or loss of
interest or pleasure in previously enjoyed activities,
leading to functional impairment.5 Anxiety disorders
are characterized by excessive worry, tension, and
associated physiological symptoms such as tachy-
cardia, sweating, and elevated blood pressure. Sev-
eral studies have reported that individuals with dia-
betes have a higher risk of developing anxiety disor-
ders compared to the general population®. Globally,
depression affects a substantial proportion of the
population and is among the leading causes of Disa-
bility-Adjusted Life Years (DALYs), contributing sig-
nificantly to global disease burden.” According to the
Diagnostic and Statistical Manual of Mental Disor-
ders, Fifth Edition (DSM-5), Major Depressive Disor-
der is diagnosed when either depressed or irritable
mood, or anhedonia, is present along with at least
four additional symptoms persisting for a minimum
of two weeks.8

Recent global estimates indicate that approximately
279.6 million people were living with depression
(5% of the global population), while 301.39 million
were affected by anxiety disorders (4% of the global
population). Patients with diabetes are reported to
be two to three times more likely to experience de-
pression compared to individuals without diabetes.”?
Population-based data from the United States have
similarly demonstrated a substantial prevalence of
depression among adults with diabetes.l0 Previous
research has identified several sociodemographic
and clinical factors associated with depression and
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anxiety among patients with diabetes.!! However,
limited data are available from community-based ur-
ban field practice settings in Southern India examin-
ing the prevalence and sociodemographic predictors
of these conditions.

Therefore, this study was undertaken to determine
the prevalence of depression and anxiety among pa-
tients with diabetes mellitus attending an urban field
practice area and to identify their sociodemographic
predictors.

METHODOLOGY

It was a cross-sectional study conducted between
April to September 2024 at an urban field practice
area of Chandaboudi, under the Department of
Community Medicine, Shri B M Patil Medical College.
Study participants are all the adults above 18 years
Diabetic patients both type [ and type II are included
in the study.

Sample size: The sample size was calculated using
standard prevalence formula. Based on a previously
reported prevalence of depression (39.5%) among
patients with diabetes from a study by Karpha K et
al.2, with a 95% confidence level (Z = 1.96) and an
absolute precision of 10%, the minimum required
sample size was calculated to be 92. To account for
potential non-response and to improve precision, the
sample size was rounded to 100 participants.

Sampling Method: Participants were recruited us-
ing consecutive sampling, wherein all eligible pa-
tients attending the outpatient clinic during the
study period were invited to participate.

Eligibility criteria: Participants were included in
the study if they were adults aged 18 years or older,
had a confirmed diagnosis of Type 1 or Type 2 diabe-
tes mellitus, and had provided informed consent. In-
dividuals were excluded if they had a known psychi-
atric illness diagnosed prior to their diabetes, were
currently on psychotropic medication, had cognitive
impairment that prevented them from completing
the questionnaire, or refused to participate.

Statistical Analysis: All relevant sociodemographic
variables (age, gender, religion, marital status, edu-
cation, socioeconomic status, occupation, and family
history variables) were included simultaneously in
the multivariable logistic regression model using the
Enter method, irrespective of their significance in
univariate analysis. Adjusted Odds Ratios (AORs)
with 95% confidence intervals were reported. Model
fitness was evaluated using the Hosmer-Lemeshow
goodness-of-fit test. The data obtained were entered
in a Microsoft Excel sheet, and statistical analysis
was performed using statistical package for the so-
cial sciences (Version 27). A p-value <0.05 was con-
sidered statistically significant. All statistical tests
were performed with two tailed.

After obtaining informed oral consent from the par-
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ticipants, as approved by the Institutional Ethics
Committee, data were collected. Oral consent was
considered appropriate due to the field-based setting
and varying literacy levels among participants, and
confidentiality was strictly maintained.

A pre-structured questionnaire was developed for
the study and pre-tested in a pilot sample of 20 pa-
tients attending the same outpatient clinic to assess
clarity, feasibility, and comprehension. Minor modifi-
cations were made based on feedback before final
administration. The questionnaire was administered
in Kannada and English according to participant
preference. Validated versions of the Patient Health
Questionnaire-9 (PHQ-9) and Generalized Anxiety
Disorder-7 (GAD-7) scales were used. Where neces-
sary, locally translated versions were employed to
ensure linguistic and cultural appropriateness.

Socio-demographic details of the patients were col-
lected using a structured proforma according to the
patient’s convenience. Socioeconomic status was as-
sessed using the Modified Kuppuswamy scale (up-
dated for 2024)13, which classifies families into five
socioeconomic classes (I-V) based on education, oc-
cupation, and monthly family income.

The Patient Health Questionnaire-9 (PHQ-9)4 was
utilized to evaluate depression severity, comprising
9 items with response options scored 0-3. The cumu-
lative score (range: 0-27) was categorized into five
depression severity levels: minimal (1-4), mild (5-9),
moderate (10-14), moderately severe (15-19), and
severe (20-27). A PHQ-9 score =10 was used to de-
fine the presence of depression for prevalence esti-
mation and logistic regression analysis. The General-
ized Anxiety Disorder 7-item scale (GAD-7)!>was uti-
lized to evaluate anxiety severity, comprising 7 items
with response options scored 0-3. The cumulative
score (range: 0-21) was categorized into four anxiety
severity levels: minimal (0-4), mild (5-9), moderate
(10-14), and severe (15-21).

Ethical Approval: The study was approved by the
Institutional Ethics Committee of Shri B M Patil Med-
ical College, Vijayapura (IEC No: BLDE (DU)/IEC-
SBMPMC/ 154-B/2024-25).

RESULTS

Depression was present in 29% (95% CI: 20.5%-
38.9%) and anxiety in 31% (95% CI: 22.4%-40.9%)
of participants.

Table 1 summarizes the socio-demographic charac-
teristics of the study participants. Most participants
were aged 51-60 years (40%), and 52% were male.
The majority were married (85%) and belonged to
Class III and IV socioeconomic categories. Detailed
distribution is presented in Table 1.

As shown in Table 2, religion, marital status, and so-
cioeconomic status were significantly associated
with depression on bivariate analysis (p < 0.05). In
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multivariable logistic regression analysis, Muslim
participants had significantly higher odds of depres-
sion compared to Hindu participants (AOR = 3.5;
95% CI: 1.4-9.0). Participants who were widowed,
separated, or divorced had higher odds of depression
compared to married individuals (AOR = 3.2; 95% CI:
1.1-9.2). Participants in Class IV socioeconomic sta-
tus demonstrated lower odds of depression com-
pared to Class I (AOR = 0.2; 95% CI: 0.1-0.9). Gender,
education, occupation, and family history were not
significantly associated with depression.

As detailed in Table 3, marital status, education,
showed significant associations with anxiety on biva-
riate analysis. On bivariate analysis, socioeconomic
status showed a statistically significant association
with anxiety (x? value, p<0.001). However, in the
multivariable logistic regression model, none of the
individual socioeconomic categories demonstrated a
statistically significant independent association with
anxiety when compared to the reference category.
This suggests that the observed overall association
may reflect distributional differences rather than a
strong independent effect of any specific socioeco-
nomic class.

Table 1: Socio-demographic characteristics of the
study participants (N=100)

Basic characteristics Cases (%)

Age (Years)

<=40 4(4)
41-50 23(23)
51-60 40 (40)
61-70 20 (20)
71-80 11 (11)
81+ 2(2)
Age (Mean#SD) 56.9 + 11.4 years.
Gender
Female 48 (48)
Male 52 (52)
Religion
Hindu 69 (69)
Muslim 31(31)
Marital Status
Married 85 (85)
widowed/ Separated/Divorced 15 (15)
Education level
Illiterate 29 (29)
Primary 30(30)
Higher Secondary 22 (22)
PUC 10 (10)
Degree and PG 9(9)
Socio Economic Status
Class I 8 (8)
Class 11 23(23)
Class 111 32(32)
Class IV 33(33)
Class V 44
Occupation
Business 29 (29)
clerk 17 (17)
Home Makers 48 (48)
Professional 6 (6)
Family History of Diabetes 71(71)
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Table 2: Association of Socio-demographic and Clinical Variables with Depression

Variable Depression p-value OR (95% CI) p-value AOR (95% CI) p-value
Present Absent
(n=29) (%) (n=71)(%)
Age (years)
<40 1(3.3) 5(7.5) 0.19 Ref NA Ref NA
41-50 4(13.3) 18 (26.9) 1.1 (0.1-12.1) 0.94 1.2 (0.1-14.2) 0.88
51-60 14 (46.7) 20 (29.9) 3.5(0.4-32.5) 0.27 3.9(0.5-36.8) 0.22
61-70 6(20.0) 12 (17.9) 2.5(0.2-25.6) 0.46 2.7 (0.3-28.4) 0.41
71-80 4(13.3) 9(13.4) 2.2 (0.2-23.4) 0.53 2.4 (0.2-26.8) 0.49
81+ 1(3.3) 3(4.5) 1.7 (0.1-24.2) 0.70 1.8 (0.1-26.9) 0.66
Gender
Female 13 (44.8) 35 (49.3) 0.685 1.2 (0.5-2.9) 0.685 Ref NA
Male 16 (55.2) 36 (50.7) 1.3 (0.5-2.9) 0.68
Religion
Hindu 14 (48.3) 55 (77.5) 0.004* 3.7 (1.5-9.4) 0.004* Ref NA
Muslim 15 (51.7) 16 (22.5) 3.1 (1.4-9.0) 0.008*
Marital Status
Married 21(72.4) 64 (90.1) 0.024* 3.5(1.2-9.8) Ref NA
Wid/Separated/Divorced 8(27.6) 7 (9.9) 0.024* 3.2(1.1-9.2) 0.03*
Education
Degree/PG 4(13.8) 5(7.0) 0.241  Ref NA Ref NA
Higher Secondary 6 (20.7) 16 (22.5) 0.5(0.1-1.8) 0.29 0.3(0.1-1.8) 0.2
Illiterate 9 (31.0) 20 (28.2) 0.6 (0.2-1.9) 0.39 0.4 (0.2-1.9) 0.41
Primary 10 (34.5) 20 (28.2) 0.6 (0.2-1.8) 0.37 0.7 (0.3-1.7) 0.39
PUC 0(0.0) 10 (14.1) - - - -
Socioeconomic Status
Class I 4(13.8) 4(5.6) 0.017* Ref NA Ref NA
Class II 12 (41.4) 11 (15.5) 1.1 (0.3-4.5) 0.87 1.4 (0.23-4.8) 0.88
Class III 7 (24.1) 25(35.2) 0.3(0.1-1.1) 0.07 0.2 (0.08-1.15) 0.08
Class IV 6(20.7) 27 (38.0) 0.3(0.1-09) 0.03* 0.2 (0.05-0.8) 0.04*
Class V 0(0.0) 4 (5.6) - - - -
Occupation
Business 8(27.6) 21(29.6) 0.403  Ref NA Ref NA
Clerk 6 (20.7) 11 (15.5) 1.4 (0.4-4.5) 0.58 1.3 (0.2-4.3) 0.60
Homemaker 15 (51.7) 33 (46.5) 1.2 (0.4-34) 0.74 1.25(0.3-3.5) 0.76
Professional 0 (0.0) 6(8.5) _ - _ -
Family History of Diabetes
No 7 (24.1) 22(31.0) 0493 1.4 (0.3-1.8) 0.49 1.3 (0.4-3.8) 0.5
Yes 22 (75.9) 49 (69.0) Ref NA
Family History of Depression
No 25 (86.2) 68 (95.8) 0.089 0.3 (0.1-1.1) 0.08 Ref NA
Yes 4 (13.8) 3(4.2) 0.4 (0.2-1.0) 0.07

*p <0.05 considered statistically significant.; Ref = Reference category.; - Odds ratio not estimable due to zero frequency in one or
more cells.; OR = Odds Ratio.; NA- Reference Category not able to Calculate P Value.; AOR = Adjusted Odds Ratio (adjusted for all

variables included in the multivariable logistic regression model).

After adjustment, widowed/separated/divorced par-
ticipants had higher odds of anxiety compared to
married individuals (AOR = 3.1; 95% CI: 1.0-9.0). II-
literate participants had significantly lower odds of
anxiety compared to those with degree/ postgradu-
ate education (AOR = 0.2; 95% CI: 0.04-0.9).

Age showed a borderline association with anxiety,
whereas gender and religion were not significantly
associated after adjustment.

DISCUSSION

In this cross-sectional study of 100 patients with di-
abetes mellitus, the prevalence of depression
(29.0%) and anxiety (31.0%) was comparable to
findings reported in several Indian studies. For ex-
ample, Tripathi P et al.16 reported prevalence rates of
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20.3% for depression and 17.3% for anxiety among
patients with type 2 diabetes mellitus in Pune, identi-
fying female gender, poor glycaemic control, comor-
bidities, obesity, and unmarried status as significant
predictors. Similarly, Raval A et al.17 reported a sub-
stantial burden of depressive symptoms among pa-
tients attending a tertiary care center in western In-
dia, highlighting the psychological vulnerability of
individuals with diabetes.

In southern India, Poongothai S et al.1® observed no-
table levels of depressive symptoms in a large urban
population-based cohort, suggesting that psychologi-
cal comorbidity extends beyond hospital settings in-
to the community. A cross-sectional study from Saudi
Arabia reported a high prevalence of depression,
anxiety, and stress among patients with type 2 diabe-
tes attending primary healthcare centres?®.
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Table 3: Association of Socio-demographic and Clinical Variables with Anxiety

Variable Anxiety p-value OR (95% CI) p-value AOR (95% CI) p-value
Present Absent
(n=31) (%) (n=69) (%)
Age (years)
<40 2 (6.5) 2(29) 0.058  Ref NA Ref NA
41-50 2 (6.5) 21 (30.4) 0.1(0.01-1.0) 0.06 0.1 (0.01-1.0) 0.06
51-60 18 (58.1) 22 (31.9) 0.8 (0.1-5.0) 0.82 0.8 (0.1-5.0) 0.83
61-70 6(19.4) 14 (20.3) 0.4 (0.1-2.9) 0.37 0.4 (0.1-29) 0.39
71-80 3(9.7) 8 (11.6) 0.4 (0.06-3.4) 041 0.4 (0.06-3.4) 0.42
81+ 0 (0.0) 2(2.9) - - - -
Gender
Female 14 (45.2)  34(49.3) 0703  Ref NA Ref NA
Male 17 (54.8)  35(50.7) 1.2 (0.5-29)  0.70 1.2 (0.5-2.9)  0.70
Religion
Hindu 21(67.7)  48(69.6)  0.855  Ref NA Ref NA
Muslim 10 (32.3)  21(30.4) 1.1(0.5-2.7)  0.85 1.1 (0.5-2.7) 0.85
Marital Status
Married 23(742)  62(89.9)  0.043* Ref NA Ref NA
Wid/Separated/Divorced 8 (25.8) 7 (10.1) 3.1(1.0-9.0)  0.04* 3.1(1.0-9.0) 0.04*
Education
Degree/PG 4(12.9) 5(7.2) 0.004* Ref NA Ref NA
Higher Secondary 12 (38.7) 10 (14.5) 1.5(0.3-6.7)  0.61 1.5(0.3-6.7)  0.62
Illiterate 4(12.9) 25 (36.2) 0.2 (0.04-0.9) 0.04* 0.2 (0.04-0.9) 0.04*
Primary 11 (35.5) 19 (27.5) 0.7 (0.2-3.0) 0.65 0.7 (0.2-3.0) 0.66
PUC 0(0.0) 10 (14.5) - - - -
Socioeconomic Status
Class I 2 (6.5) 6(8.7) 0.0001* Ref NA Ref NA
Class II 13 (41.9) 10 (14.5) 3.9(0.7-20.0) 0.09 3.9 (0.7-20.0) 0.09
Class III 16 (51.6) 16 (23.2) 3.0 (0.6-15.0) 0.14 3.0 (0.6-15.0) 0.14
Class IV 2 (6.5) 31 (44.9) 0.2 (0.02-1.8) 0.16 0.2 (0.02-1.9) 0.17
Class V 0(0.0) 4(5.8) - - - -
Occupation
Business 9 (29.0) 20 (29.0) 0.776  Ref NA Ref NA
Clerk 5(16.1) 12 (17.4) 0.93 (0.25-3.4) 0091 0.9 (0.2-3.5) 0.92
Homemaker 16 (51.6) 32 (46.4) 1.1 (0.4-3.1) 0.85 1.1 (0.4-3.2) 0.86
Professional 1(3.2) 5(7.2) 0.44 (0.04-4.6) 0.50 0.4 (0.04-4.8) 0.52
Family History of Diabetes
Yes 22(71.0)  49(71.0)  0.99 1.0 (0.4-25)  0.99 1.1 (0.3-2.6) 0.95
No 9 (29.0) 20 (29.0) Ref NA
Family History of Anxiety
Yes 2 (6.5) 5(7.2) 0.90 1.13(0.2-5.4)  0.88 1.1 (0.2-5.6)  0.89
No 29(935)  64(92.8) Ref NA

*p < 0.05 considered statistically significant.; Ref = Reference category.; - Odds ratio not estimable due to zero frequency in one or
more cells.; OR = Odds Ratio.; NA- Reference Category not able to Calculate P Value.; AOR = Adjusted Odds Ratio (adjusted for all

variables included in the multivariable logistic regression model).

In the present study, marital status was significantly
associated with both depression and anxiety, while
education and socio-economic status were associat-
ed with anxiety. These findings reinforce the im-
portance of socio-demographic determinants in
shaping psychological outcomes among individuals
with diabetes.

The association with religion should be interpreted
cautiously and may reflect socio-cultural, economic,
or contextual factors rather than religion per se.
Muslim participants had higher odds of depression
compared to Hindu participants (AOR = 3.5), and
widowed, separated, or divorced individuals had
higher odds compared to married participants. These
findings should be interpreted cautiously. Reduced
emotional and social support among individuals
without a partner may partly explain the increased
psychological distress observed. Social support is
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widely recognized as a protective factor against psy-
chological distress, consistent with the stress-
buffering hypothesis, which proposes that support-
ive relationships mitigate the adverse effects of
stress on mental health.2021

Educational attainment did not show a significant re-
lationship with depression in this study. However,
individuals without formal education had lower ad-
justed odds of anxiety compared to those with higher
educational levels (AOR = 0.2). This observation
should be interpreted cautiously, as it may be influ-
enced by variations in awareness of symptoms, re-
porting behavior, or levels of health literacy rather
than indicating a genuinely protective effect. In con-
trast, research conducted in Eastern India has identi-
fied lower educational status, insulin use, retinopa-
thy, and marital status as significant predictors of
both depression.l” Differences in study design, as-
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sessment instruments, and participant characteris-
tics may account for these inconsistencies.

Socio-economic status was significantly related to
both depression and anxiety. Participants catego-
rized under Class IV demonstrated lower odds of de-
pression compared to those in Class I. Although a
greater proportion of anxiety was observed among
individuals in lower socio-economic groups, some of
the adjusted associations were not statistically sig-
nificant. Similar links between socio-economic dis-
advantage and psychological distress among people
with diabetes have been reported in studies from
Saudi Arabia and Ethiopia22. Together, these findings
highlight the important role that social and economic
conditions may play in shaping mental health out-
comes.

In this study, gender was not significantly associated
with either depression or anxiety. This finding con-
trasts with previous literature, including the meta-
analysis by Anderson et al.? published in Diabetes
Care, which reported a higher prevalence of depres-
sion among women with diabetes. Similarly, Ali et
al.23, in a systematic review published in Diabetic
Medicine, identified female gender as a significant
predictor of depressive symptoms in individuals
with type 2 diabetes. In addition, Khaledi et al.24, in a
large systematic review and meta-analysis published
in Acta Diabetologica, reported a substantial preva-
lence of comorbid depression among patients with
type 2 diabetes and highlighted several demographic
factors, including female gender, as contributors to
increased vulnerability. The divergence observed in
our study may be attributable to the relatively small
sample size, limited statistical power, and the nearly
equal gender distribution in our cohort. Additionally,
sociocultural factors and healthcare-seeking behav-
iors in the local context may influence the reporting
and expression of psychological symptoms.

Family history of diabetes and family history of de-
pression were not significantly associated with de-
pression or anxiety, although the latter showed a
borderline association. Previous research has em-
phasized family history of mental illness and inade-
quate social support as important contributors to
psychological morbidity among individuals with dia-
betes?2. The absence of strong associations in the
present study may be related to limited statistical
power or potential underreporting. Further research
using multi-centre prospective and longitudinal
study designs is recommended to explore causal as-
sociations between diabetes and depression or anxi-
ety. Future studies should also evaluate structured
psychosocial and behavioral interventions to deter-
mine their impact on glycemic control and mental
health outcomes among diabetic patients.

LIMITATIONS

This study has certain limitations. First, its cross-
sectional design limits the ability to establish causal
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relationships between sociodemographic factors and
psychological outcomes. Second, the study was con-
ducted in a single urban field practice area with a
relatively small sample size (N=100), which may lim-
it generalizability and statistical power for subgroup
analyses. Third, participants were selected through
consecutive sampling, which may introduce selection
bias.

Additionally, glycaemic control indicators (such as
HbA1c), duration of diabetes, and diabetes-related
complications were not assessed, which restricts the
ability to examine their association with depression
and anxiety. The use of screening instruments (PHQ-
9 and GAD-7) rather than structured clinical inter-
views may have led to misclassification. Finally, self-
reported responses may be subject to reporting bias,
particularly among participants with lower literacy
levels.

CONCLUSION

In the present study, a substantial proportion of in-
dividuals with diabetes were found to experience
psychological comorbidities, with 29.0% screening
positive for depression and 31.0% for anxiety. Mari-
tal status and socio-economic status demonstrated
significant associations with both conditions. Addi-
tionally, religion was linked to depression, whereas
educational level was associated with anxiety. No
significant relationships were observed for gender,
age, or family history variables.

These findings highlight the need to strengthen the
integration of mental health assessment within rou-
tine diabetes care. Systematic screening and timely
psychosocial interventions particularly for individu-
als facing social or economic disadvantage may help
enhance treatment adherence, overall disease con-
trol, and quality of life for people living with diabe-
tes.
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maintained.
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