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Prevalence and predictors of 
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Abstract:
BACKGROUND: Type 2 diabetes mellitus (DM) is a multifactorial disease and can be described as a 
noncommunicable disease of epidemic magnitude. Little is known about the predictors of depression 
in this population, especially among the Indian population. This study explores the predictors for 
depression in patients with type 2 DM.
MATERIALS AND METHODS: A cross‑sectional study was performed for a period of 7 months 
during 2018–2019. The data were collected from 250 subjects at the diabetic clinic and psychiatry 
outpatient department of a tertiary care teaching hospital. T2DM with an age group of 18–60 years 
were included. Exclusion criteria were clinical evidence of any significant Axis I psychiatric disorder 
according to the International Classification of Diseases‑10 Diagnostic Criteria for Research other 
than depression and substance use disorders. Data were analyzed with multiple linear regression 
analysis using SPSS‑23 version.
RESULTS: Male and female patients were 127 (50.80%) and 123 (49.20%), respectively. The 
prevalence of depression was 49.20% among 250 patients with T2DM. Female patients had higher 
depression than male patients. We found age (P = 0.013), female gender (P = 0.041), locality of the 
patient (P = 0.021), body mass index (BMI) (P = 0.018), and fasting blood sugar (FBS) (P = 0.045) 
as significant predictors of depression among T2DM patients.
CONCLUSIONS: The study concludes that females and elderly patients were more affected by 
depression. The predictors of depression were age, gender, locality, BMI, and FBS among diabetic 
patients. The findings indicate to screen the patients of T2DM for depression, predominantly female 
and elderly patients, at regular intervals as per clinical demand.
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Introduction

Type 2 diabetes mellitus (DM) is 
viewed as a multifactorial disease 

and can be described well in the category 
of psychosomatic illness.[1] The earlier 
studies suggested a high prevalence of 
depressive illness in patients with type 2 
DM.[2] However, little is known about the 
predictors of depression in this population, 
especially among the Indian population.[3] 
Sociodemographic and clinical factors such 
as age, gender, weight, duration of illness, 
glycemic control, type of antidiabetic 

medication, drug compliance, and many 
more predict depressive illness.[4] It 
has been observed that the duration of 
diabetes and its associated complications 
had a significant association with the 
psychosocial aspect of diabetes.[5] It is 
required to identify and educate diabetes 
patients with a practical approach toward 
disease self‑management.[6] In the Indian 
diabetic population, the prevalence rate 
of depression varies widely between 7% 
and 84%.[3] This range varies widely from 
the data obtained in Western countries, as 
reported in controlled and uncontrolled 
studies. Possible reasons are using the 
different methodology in different studies, 

Address for 
correspondence: 

Dr. Poonam Yadav, 
College of Nursing, All 

India Institute of Medical 
Sciences, Rishikesh, 

Uttrakhand, India. 
E-mail: dryadavpoonam 

257@gmail.com 

Received: 22-11-2020
Accepted: 10-02-2021
Published: 30-09-2021

1Department of Medicine, 
All India Institute of 
Medical Sciences, 

Rishikesh, Uttarakhand, 
India, 2College of 

Nursing, All India Institute 
of Medical Sciences, 

Rishikesh, Uttarakhand, 
India, 3Department of 

Dermatology, Government 
Doon Medical College, 

Dehradun, Uttarakhand, 
India, 4Department of 

Psychiatry, All India 
Institute of Medical 

Sciences, Rishikesh, 
Uttarakhand, India, 

5Department of Community 
and Family Medicine, All 
India Institute of Medical 

Sciences, Rishikesh, 
Uttarakhand, India

Original Article

Access this article online
Quick Response Code:

Website:
www.jehp.net

DOI:
10.4103/jehp.jehp_1507_20

How to cite this article: Kant R, Yadav P, Barnwal S, 
Dhiman V, Abraham B, Gawande K. Prevalence and 
predictors of depression in type 2 diabetes mellitus. 
J Edu Health Promot 2021;10:352.

This is an open access journal,  and articles are 
distributed under the terms of the Creative Commons 
Attribution‑NonCommercial‑ShareAlike 4.0 License, which 
allows others to remix, tweak, and build upon the work 
non‑commercially, as long as appropriate credit is given and 
the new creations are licensed under the identical terms.

For reprints contact: WKHLRPMedknow_reprints@wolterskluwer.com

[Downloaded free from http://www.jehp.net on Friday, February 24, 2023, IP: 93.110.204.35]



Kant, et al.: Depression in type 2 diabetes mellitus

2 Journal of Education and Health Promotion | Volume 10 | September 2021

besides the sociodemographic differences. A wide 
variety of questionnaires are available and used 
to measure depressive symptoms in DM patients, 
leading to varied results in these studies.[3,7] Based on 
the current evidence, the Center for Epidemiologic 
Studies Depression Scale (CES‑D) is found to be the 
best supported for measuring depressive symptoms in 
diabetes patients.[8] In this study, we hypothesized a high 
prevalence of depression in patients with Type 2 DM. 
Additionally, several clinical and sociodemographic 
predictors, as mentioned above, are associated with 
depression and Type 2 DM. The results are expected 
to provide more precise measures of the prevalence of 
depression in Type 2 diabetics in Indian settings and 
help identify the risk factors for depression in these 
patients. To the best of our knowledge, two studies 
were conducted in India that used the CES‑D, which is 
the best available tool, to determine depression among 
diabetics.[8,9] Additionally, these studies had inherent 
shortcomings concerning either sample size (n = 71) in 
one study[8] and another study Singh et al.[9] had a higher 
sample size (n = 200) but no supportive clinical study 
to support the findings. In the present study, we took a 
sample size higher than both to point to the similarities 
and differences between the present and earlier studies. 
The present study aims to estimate the prevalence and 
identify the predictors for depression in patients with 
type 2 DM.

Objectives
1. To estimate the prevalence of depression among 

patients with type 2 DM
2. To explore sociodemographic and clinical predictors 

of depression in patients with Type 2 DM.

Materials and Methods

A cross‑sectional study was performed over 7 months 
during 2018–2019. Patients suffering from Type 2 DM, 
diagnosed as per the criteria laid down by the American 
Diabetes Association, attending the diabetes clinic on 
an outpatient basis, have been evaluated for depression 
symptoms using the CES‑D by a psychiatrist and clinical 
psychologists at the psychiatry outpatient department. 
A purposive sampling technique was adopted, and those 
fulfilling the inclusion criteria were recruited for the study. 
The data were collected from 250 subjects [Figure 1].

Inclusion criteria
We included male and female patients of type 2 DM with 
18–60 years of age. Informed written consent was also 
obtained from participants.

Exclusion criteria
• Clinical evidence of any significant Axis I psychiatric 

disorder according to International Classification of 

Diseases‑10 Diagnostic Criteria for Research other 
than depression and substance use disorders.

Ethical permission
Ethical permission was obtained from the Institutional 
Ethics Committee (01/AIIMS/IEC/IM/NF/2018).

Data collection procedure
Written informed consent of the patient for the 
study’s participation was obtained, and then the 
sociodemographic and baseline clinical characteristics 
were collected using a semi‑structured proforma). 
Then, they were applied on depression (score on the 
CES‑D). The CES‑D has twenty questions that assess 
the current level of depression. It has been validated 
several times over in Indians populations. Each 
question has four different frequencies of occurrence of 
symptoms from rarely (<1 day in the preceding week 
and a score of 0), sometimes (1–2 days and a score of 1), 
occasionally (3–4 days and a score of 2), and most of 
the time (5–7 days and a score of 3). Eight of the twenty 
questions are “positive” questions, for which the scoring 
is reversed. The score can range from 0 to 60, with higher 
scores indicating more symptoms.

Statistical analysis
The data were collected and recorded in Microsoft 
Excel. The analysis was done using SPSS version 23 
(Statistical Package for the software program Social 
Sciences (SPSS), version 23.0, IBM 1911, Armonk, 
New York). A descriptive and inferential data analysis 
was done for continuous variables and categorical 
variables. The association between demographic and 
clinical variables with depression was analyzed with 
multiple linear regression analysis. Findings were 
expressed with regression coefficient, R square and 
R square adjusted for confounders, and two‑tailed 
significance, P values set as < 0.05.

Results

A total of 315 patients attending diabetes clinics on an 
outpatient basis were identified. About 79.34% (250) 
patients were included as per the eligibility criteria of the 
study. Male and female patients were 127 (50.80%) and 
123 (49.20%), respectively. The demographic profile of 
diabetic patients is shown in Table 1. Most patients were 
from Uttarakhand, and 126 (50.40%) patients were from 
an urban background. Most of the patients, 112 (44.80%), 
were graduate and above. The summary of the clinical 
profile of diabetic patients is shown in Table 2. The mean 
age of participants was 53.2 ± 11.23 years. The participants’ 
mean body mass index (BMI) was 25.83 ± 5.08, and the 
mean duration of DM was 98.65 ± 75.41 months. It was 
also found that 175 (70%) patients had HbA1c >6%, and 
45 (18%) patients were hypertensive. The majority of 
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patients, 222 (89.16%), were taking oral hypoglycemic 
agents for the treatment of diabetes, and 133 (54.96%) 
of patients were taking treatment for <72 months. 
About 138 (73.02%) patients were suffering from 
complications <72 months, and 126 (63.31%) patients 
were suffering from vascular complications of diabetes. 
The prevalence of depression regarding age and gender 

has been described in [Figures 2 and 3]. In male patients, 
only 37.62% of patients had depression, and in female 
patients, 57% of patients had depression, which shows 
that female patients had higher depression than male 
patients [Figure 2]. In Figure 3, patients between the age 
group of 51–65 and >65 years had shown the prevalence 
of depression as 30.40% and 33.60%, respectively. 
Among the total 250 patients of T2DM, male and female 
patients were 50.8% and 49.20%. The CES‑D score used 
to evaluate depression showed some depression in 
123 (49.20%) and no depression in 127 (50.80%). It shows 
that the prevalence of depression was 49.20% among 
250 patients with T2DM. Table 3 summarizes that only 
6 (2.4%) patients were on antidepressant treatment; 
among them, 4 (66.8%) patients and 2 (33.2%) patients 
were taking treatment for ten years and >10 years, 
respectively. Table 4 describes the estimated regression 
coefficient for the CES‑D by applying multiple linear 
regression analysis. We found age (P = 0.013), female 
gender (P = 0.041), locality of the patient (.021), 
BMI (P = 0.018), and fasting blood sugar (FBS) (P = 0.045) 
as predictors of depression among T2DM patients.

Discussion

The present study was conducted to ascertain the 
prevalence of comorbid depression in diabetes and 
identify the sociodemographic and clinical variables 
playing a part in its co‑occurrence. The present study 
reported a prevalence of depression as 49.20% among 
T2DM patients. Females and elderly patients were 
more affected by depression. We found independent 
predictors of depression as age, female gender, locality, 
BMI, and FBS among type 2 diabetic patients. A previous 

Figure 1: Flow chart

Table  1: Demographic profile of diabetic 
patients (n=250)
Variables Frequency, n (%)
Age

18‑35 17 (6.8)
36‑50 83 (33.20)
51‑65 107 (42.80)
>65 43 (17.20)

Gender
Male 127 (50.80)
Female 123 (49.20)

Locality
Uttar Pradesh 68 (27.20)
Uttarakhand 170 (68)
Other 12 (4.80)

Habitat
Rural 124 (49.60)
Urban 126 (50.40)

Marital status
Married 195 (78)
Single 32 (12.80)
Separated 23 (9.20)

Educational status
Up to 5th standard 60 (24)
5th‑10th standard 43 (17.20)
10th‑12th standard 35 (14)
Graduate and above 112 (44.80)
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study by Alzahrani et al. among 450 diabetic patients 
found the prevalence of depression (56.9%) in male 
patients and (43.1%) female patients, and predictors 
of depression were age, sex, HbA1c, comorbidities, 
and duration of T2DM. In contrast, our study reported 
higher depression in female patients, and predictors of 
depression were age, female gender, BMI, and FBS.[10] 
However, our findings go hand in hand with Rajput et al. 
so far as higher prevalence in the female sex is concerned; 
female patients had higher depression than male patients 
(17.1% vs. 9.3%); the overall prevalence of depression 
was however low (26.3%) in their study. The predictors 

for depression among these patients were age, insulin 
therapy, female sex, ischemic heart disease, nephropathy, 
and retinopathy,[11] whereas Kamrul‑Hasan et al. had 
found depression to the tune of 60.3% among 900 T2DM 
patients, predictors of depression were diabetic 
comorbidities and complications, duration of diabetes, 
use of insulin, and chronic kidney disease.[12] Gahlan 
et al. reported a lesser prevalence of depression (18.0%) 
and identified predictors of distress as lower education 
level and diabetes and hypertension complications,[13] 
whereas Khullar et al. also found a higher prevalence 
of depression (65.02%) in women than in men (49.87%), 
which is similar to the present study but reported female 
gender, duration of diabetes, and BMI as the independent 
risk factors for depression.[14]Another case–control 
study in 100 cases of T2DM found the prevalence of 
depression as high as 63% and reported duration of 
diabetes and complications of diabetes as the main 
risk factors for depression amongst them. The findings 
of the present study were also different concerning 
predictors of depression.[15] A cross‑sectional study 
involving 300 patients with significant and moderate 
depression was found in 23% and 18%, respectively, 
and significant contributing risk factors were age, central 
obesity, and diabetic complications.[16] Madhu M et al. 
and Chowdhury et al. found a higher prevalence of 
depression and found female gender as the predictor 
of depression among T2DM patients current study.[17,18] 
Even Chen et al. reported that obesity, inadequate 
physical activity, and comorbidities were risk factors 
for depression in elderly T2DM patients.[19] It has been 
found that nearly 50% of diabetes patients had at least 
one associated complication, which was also related 
to their age, gender, and socioeconomic status.[4] Diet, 
exercise, and self‑care practices were also related to 
age, gender, and duration of diabetes in type 2 diabetes 
patients.[20] Even in a study with 480 older people, it 
was noticed that they required a desirable healthy 
lifestyle.[21] Another meta‑analysis suggested that female 
gender, diabetic complications, insulin use, and low 
education of the patients are risk factors for depression 

Figure 3: Prevalence of depression among the different age groups of type 2 
diabetes mellitus patients

Table  3: Prevalence of depression and clinical 
variables of depressed patients
Variables Frequency (%)
Antidepressant treatment

Yes 6 (2.4)
No 244 (97.6)

Duration of antidepressant treatment (years)
1‑5 2 (33.33)
5‑10 2 (33.33)
10‑15 1 (16.66)
>20 1 (16.66)

Depression (CES‑D scale)
Nondepressed 127 (50.80)
Depressed 123 (49.20)

CES‑D=Center for Epidemiologic Studies Depression scale

Figure 2: Gender distribution of depression among type 2 diabetes mellitus patients

Table  2: Clinical profile of diabetic patients
Variable n Mean±SD
Age (years) 250 53.2±11.23
BMI (kg/m2) 250 25.83±5.08
Duration of DM (months) 250 98.65±75.41
HbA1c (%) 250 7.50±1.16
Duration of DM treatment (months) 250 79.26±57.91
Duration of complication of DM (months) 189 58.51±44.64
Duration of antidepressant treatment (months) 6 116±80.55
CES‑D group 250 17.98±12.36
BMI=Body mass index, DM=Diabetes mellitus, HbA1c (%)=Glycated 
hemoglobin, CES‑D=Center for Epidemiologic Studies Depression Scale, 
SD=Standard deviation
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in this population.[22] There lies much confusion so far 
as gender diversity is concerned with depression among 
diabetes people. However, the systematic review and 
meta‑analysis supported that female patients had higher 
depression than males (34% vs. 23%).[23] The current 
study has delineated that female and elderly patients 
are at a higher risk for depression. Depression is closely 
linked with poor glycemic control; it has been found 
that patients who are depressed with type 2 diabetes 
had poor self‑care behavior[24], and it affects nutrition 
management, blood glucose control, and adherence to 
the medication of patients with diabetes as well as their 
quality of life.[25,26] Additionally, it was also found in a 
study that patients with diabetes and depression have 
a higher frequency of cardiovascular risk factors.[27] The 
present study’s findings indicate to screen the patients 
of T2DM for depression, predominantly female and 
elderly patients, to prevent further complications such as 
CVD and improve their quality of life. Simultaneously, 
the focus is required to manage their daily living with 
a healthy lifestyle.

Strength and limitations
It was a cross‑sectional and hospital‑based study. As little 
is known about the predictors of depression in the Indian 
diabetic population, this study, with a larger sample 
size than previous studies, contributed essential data 
to depression as an emergent need of diabetic patients.

Conclusions

Findings revealed a higher prevalence of depression 
among T2DM patients, and among these, females and 
elderly patients were more affected with depression. 
This study also concluded that patients’ locality, BMI, 
and FBS were also significant predictors of depression. 
Further large‑scale research is required to explore the 
predictors of depression among type 2 DM patients. 
It is needed to screen patients of type 2 DM, especially 
females and elderly patients, for depression, at regular 
intervals as per clinical demand. BMI and FBS of these 
patients should also be considered as predictors for 

depression. It is also required to identify, motivate, and 
educate the diabetes patients with an effective approach 
toward disease self‑care.
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