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Background: The World Health Organization estimates the population with diabetes to increase to 366 million by
2030 worldwide, with a maximum of 79.4 million Indians. Depression is an undiagnosed comorbidity leading to significant
disability, noncompliance, and postulated to cause poorer glycemic control.

Objective: To detect depression and its associated cofactors among type 2 diabetes mellitus (T2DM) patients.

Materials and Methods: In an observational study, 312 randomly selected T2DM patients were evaluated at a tertiary
care center in Northern India. Sociodemographic, clinical, and laboratory data were collected. Montgomery Asberg
Depression Rating Scale was used to detect depression. Groups with and without major depression were compared for
various diabetes variables. Statistical analysis was carried out using the SPSS version 14.0.

Result: One-third patients with T2DM (32.05%) suffered from major depression. Female sex, lower education level, lower
monthly household income, unmarried or divorced/widowed individuals, and unemployment were the significant risk factors
for major depression in patients with T2DM.

Conclusion: Depression is a common under-recognized, underdiagnosed, and undertreated comorbidity associated with
diabetes. Identification and management of depression and its associated risk factors form an essential integral part of

holistic management of diabetes.
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Introduction

Diabetes mellitus is a growing epidemic in the last 30 years.
The World Health Organization (WHO) has estimated a world-
wide rise from 2.8% to 4.4% in all age groups in the preva-
lence of diabetes by 2030. The WHO estimates 366 million
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patients with diabetes worldwide and 79.4 million in India by
2030." Depression is estimated to be 5.7% of the total global
burden of disease, and would be second leading cause of
disability-adjusted life years by 2020. According to the WHO,
depression is responsible for the greatest proportion of burden
associated with nonfatal health outcomes and account for
approximately 12% of total years lived with disability.
Research shows that depression is associated with poor
compliance to treatment.-% In particular, depressed mood in
patients with diabetes might lead to pessimism regarding per-
ceived benefits and lowered self-efficacy, and could result in
poor self-care and compliance.l®! Furthermore, it was clearly
indicated that depression in patients with type 2 diabetes
could severely impact management of diabetes through a
higher symptom burden, increased functional impairment,”
poorer glycemic control,® and more diabetic complications.®1%
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India being the projected diabetic capital by 2030 and depre-
ssion being poorly identified in this population, there is a need
for research on the impact of depression among persons with
diabetes.

Materials and Methods

Patient Selection

The study sample consisted of 312 patients with type 2
diabetes mellitus (T2DM), presenting at OPD or IPD from
April 2013 to September 2014 at the Department of Medicine,
Mahatma Gandhi Medical College and Hospital (MGMCH),
Jaipur, Rajasthan.

General Protocol

In a cross-sectional observational study, an informed
consent was taken from 312 randomly selected patients with
T2DM, after excluding those who had received any form of
psychiatric treatment (pharmacological or nonpharmacological),
or those with significant unstable physical illness (e.g., acute
myocardial infarction, diabetes ketoacidosis, hyperglycemic
hyperosmolar state, or stroke). Sociodemographic, clinical,
and laboratory profiling were done.

Assessment of Major Depression

Montgomery Asberg Depression Rating Scale (MADRS),
developed from Asberg’s comprehensive psychopathological
rating scale, was used to assess the severity of depression.
The 10 ratings use 0-6 severity scales, with higher scores
reflecting more severe symptoms.

Statistical Analysis
Statistical analysis was carried out using the SPSS
version 14.0.

Result

One-third (32.05%) of the subjects with T2DM had major
depressive disorder; score of MADRS =7. Of this, 56% were
women and 44% were men.

The prevalence of depression increases progressively
after 60 years to peak at 17.8% in the age group of >80 year
(p=0.439, odds ratio = 1.48, confidence interval: 0.58-4.11).
Overall age (p = 0.591) and all the studied age groups failed
to show any significant association with depression [Table 1].

The overall prevalence of depression in the studied sample
was 32.05%. Prevalence of depression was further studied in
various selected sociodemographic, clinical, and other charac-
teristics of sample population, using binary logistic regression.
Depression was found to be significantly associated with female
sex (p = 0.032), educational level: p = 0.006 (especially illite-
racy, p = 0.001), monthly household income (p = 0.006),
especially with monthly income of Rupees 0-18,000 (p = 0.001
and p = 0.023). Depression was found to be significantly
higher in unmarried (p = 0.001), divorced/widowed/separated
(p=0.001), and unemployed (p = 0.004).

Five variables, that is, sex, education level, monthly
household income, marital status, and current employment
status were found to be predictors of depression in patients
with diabetes.

Discussion

In this study, 312 subjects with T2DM were studied.
Of which, 52.88% were women (165) and 47.12% (147)
were men. The mean age was 57.3 + 7.4 years. Nearly half
(49.68% [155]) of the sample was between the age group of
46 and 60 years and one-third (33.33% [104]) subjects were
aged more than 60 years.

The prevalence of depression among the participants
in this study was found to be 32.05%. Similar findings were
replicated in various other studies where it ranged between
33% and 41%."-151 However, few studies found the preva-
lence of depression among patients with T2DM to be slightly
more than 70% in Trivandrum, India and in US-based sepa-
rate studies.l®

A number of risk factors in this study were found to be
associated with depression. Age of the subjects with diabetes
was not found to be significantly associated with depression
(p = 0.591) [Table 1]. Several other studies have reported
no association between age and prevalence of depression
among patients with T2DM,!"1317-200 whereas there are very
few studies that have reported a significant association
between age and depression in subjects with diabetes.??!

In this study, depression was significantly (p = 0.032) higher
among female patients (33.94% vs. 29.93%) as shown in
Table 2, which has also been reported by various other
studies.l'"'3-19 |n a meta-analysis,?” it was found that diabetes
doubles the risk of depression and it is especially more
among women (28.2%) compared with men (18%); this finding
has been replicated in several recent studies.?®'% Fewer
Indian studies by Guruprasad et al.,l'"” Raval et al.,['? and
Poongothai et al.2" have not supported this correlation.

Marital status was significantly associated [Table 2] with
depression in this study (p = 0.001). Depression was signi-
ficantly high among single individuals, whether unmarried
(p=0.001) or divorced/widowed/separated (p = 0.001), which
is similar to several other studies.!'"'522% Qur study suggests
a protective role of family support against depression in
patients with T2DM requiring lifelong care.

In this study, educational level was found to be significantly
associated [Table 2] with depression in patients with T2DM
(p = 0.006). Low education levels, especially illiteracy was
significantly associated with higher prevalence of depres-
sion (p = 0.001). Similar association was found in many other
studies.l'"?528 |t is postulated that patients with diabetes with
lower educational level are probably less aware about the
disease severity, need for regular medication, and dietary
restriction and hence makes the patient more prone to compli-
cations.

In this study, current job status was also found to be a risk
factor (p = 0.013). Depression was found to be more among
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Table 1: Distribution of depression in various age groups

Variables Depression . 95% CI
p-Value Odds ratio
No (%) Yes (%) Lower Upper

Age (years) 0.591

30-39* 87.6 12.4 — — - —

40-49 86.8 13.2 0.74 1.101 0.64 2.01

50-59 89.5 10.5 0.422 0.812 0.44 1.31

60-69 88.8 11.2 0.644 0.88 0.5 1.52

70-79 88.5 11.5 0.749 0.92 0.57 1.59

=80 82.2 17.8 0.439 1.481 0.58 411

Cl, confidence interval.
Table 2: Distribution by depression status and sociodemographic characteristics
. No depression Depression 95% CI

Variable No (%) Yes (%) p-Value OR e W
Sex
Male* 103 70.06 44 29.93 - - — -
Female 109 66.06 56 33.94 0.032* 1.47 1.16 1.93
Educational level 0.006**
llliterate 54 62.79 32 37.2 0.001** 2.22 1.3 3.72
Primary 39 66.07 17 35.93 0.419 1.21 0.74 1.82
Secondary 27 65.85 14 34.15 0.658 1.16 0.75 1.78
Graduate and postgraduate” 92 71.31 37 28.69 — — - —
Monthly household income 0.006**
0-8,000 47 65.28 25 34.72  0.001** 1.89 1.26 2.78
8,001-18,000 87 66.41 44 33.59 0.023* 1.57 1.1 2.18
>18,000* 78 71.56 31 28.44 — — — —
Marital status 0.001**
Unmarried 14 63.64 8 36.36  0.001** 275 1.55 4.81
Divorced/widowed/separated 26 56.52 20 43.48 0.001** 2.21 1.62 2.9
Married* 172 70.49 72 29.51 - - — -
Current job 0.013*
Unemployed 12 54.56 10 4545  0.004** 1.6 117 2.24
Housewife 47 69.12 21 30.88 1.042 1.33 1.02 1.82
Retired 22 75.86 7 2414 0.85 0.92 0.62 1.43
Employed* 131 67.88 62 32.12 - - — -

Cl, confidence interval; OR, odds ratio.

patients who were unemployed (p = 0.004) than those who
were employed [Table 2]. Almost half (45.45%) of the unem-
ployed patients with diabetes were suffering from depression.
This could be probably because of financial burden imposed
by the disease on this group.

Lower socioeconomic status in this study [Table 2] was
found to be significantly associated with depression (p = 0.006)
in patients with diabetes, which is consistent with the findings
of other studies.’?”?%1 DM is a chronic physical disorder that
cannot be cured but can only be managed. It thus requires
lifestyle alterations, lifelong medication, and adherence for its
successful treatment. Therefore, in India, individuals with low
earning or socioeconomic status face the twin burdens of paying
for health care and meeting the needs of their family.!®'%2
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Our study furthers the understanding of the under-recog-
nized complex interrelationship between diabetes and depre-
ssion. Several markedly significant correlations are seen, but
still being a cross-sectional study with limited sample size at
a tertiary care center, further prospective population-based
studies are needed.

Conclusion

Depression is very common in patients with diabetes. This
correlation is governed by several sociodemographic patterns
endemic to the Indian subcontinent. Treating depression in
patients with diabetes is emerging as an integral part of holistic
diabetic care worldwide.
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