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ABSTRACT

Objectives: The objectives are to study the prevalence of depression in established type 2 diabetes mellitus (T2DM) patients and the association of 
the severity of depression with the level of glycemic control, second, to explore the relationship of co-morbid depression with the sociodemographic 
variables and diabetic complications, and third, to assess the association of co-morbid depression with the ongoing diabetic treatment regimen.

Methods: Data of OPD patients with established diagnosis of T2DM who came for follow-up were collected. A total of 224 patients underwent a 
clinical and psychiatric evaluation and details were analyzed as per the objectives of the study.

Results: The total sample of diabetic patients included 126  (56%) males and 98  (44%) females with the majority seen in the 45–60-year age 
group. The sociodemographic parameters were assessed and comorbid depression was seen in 83 diabetic patients. Among them, 42 had moderate 
depression. Females (n=43) outnumbered males and the majority were seen in the 45–60-year age group (n=39). Comorbid depression was most 
prevalent among unemployed (n=41), urban residents (n=48), joint family (n=49), Hindus (n=73), and people on only insulin treatment regimen 
(n=33) but all this was statistically insignificant, whereas illiterates (n=45), HbA1C level >7% (n=71), diabetes-related complications (n=50), and 
diabetic neuropathy being the most common (n=28) among all the complications were seen and this difference was statistically significant.

Conclusion: By taking all our research findings, it can be concluded that comorbid depression modifies the course and prognosis of diabetes.
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INTRODUCTION

Diabetes mellitus refers to a group of common metabolic disorders 
sharing the phenotype of hyperglycemia resulting from either reduced 
insulin secretion, decreased glucose utilization or increased glucose 
production [1]. It is a chronic disease which affects virtually every 
organ in the human system. The WHO projected that 300 million 
people will suffer from diabetes by 2025 [2]. India has the largest 
number of diabetic patients and it is expected to reach 69.9 million by 
2025 [2]. Depression is common among diabetics [3] and is associated 
with worst outcomes [4,5]. The prevalence of depression is higher in 
diabetics having long-term complications [5,6]. Compared with patients 
with diabetes alone, the coexistence of depression and diabetes has 
been shown to have poorer self-management and poor adherence to 
treatment [7] as well as more likely to have higher cardiovascular risk 
factors [6] and higher mortality rates [8].

Nevertheless, the awareness of mental health remains to be a stigma in 
our society. As a result, psychiatry co-morbidities such as depression 
remain hidden like the tip of the iceberg. To date, no studies have 
examined the factors associated with depression in patients with 
diabetes in Odisha. This study aims to investigate the prevalence 
of depression and explore the influencing factors associated with 
depression in a group of patients with type 2 diabetes mellitus (T2DM).

METHODS

The study “Co-morbid Depression in Adults with Type  2 Diabetes 
Mellitus – A Study of Prevalence, Socio-Demographic Profile, and Impact 
on Glycemic Control” is a single-center cross-sectional observational 
study with a sample size of 224 conducted in the Department of 

Psychiatry in collaboration with the Department of Endocrinology, SCB 
MCH, Cuttack, Odisha, for a period of 1 year from November 2014 to 
October 2015 after seeking permission from the Institutional Ethical 
Committee.

Both male and female T2DM patients in the age group of 18–65 years 
diagnosed as per the ADA criteria [9] and previous patient records with 
duration of diabetes >2 years were included in the study after taking 
informed and written consent.

Any patient with diabetes other than T2DM, new onset, with history of 
other endocrine disorders was excluded from the study. Patients with 
prior and current clinical evidence of psychiatric disorders other than 
depression were not included. Patients with impaired consciousness, 
malignancy, any recent stressful event, deaf and dumb, and who did not 
give consent were also excluded.

A semi-structured, self-designed proforma to collect personal and 
sociodemographic details of the subjects were used. Anthropometric 
examinations to calculate BMI were done and laboratory tests 
were obtained to assess the metabolic control of diabetes. Long-
term complication of diabetes, namely neuropathy diagnosed by 
biothesiometer (VPT at great toe >25mV was considered significant 
and ankle reflex) [10], incipient nephropathy diagnosed by micral test 
(positive if two out of three values of urinary albumin-to-creatinine 
ratio were ranging from 30 to 300 mcg/mg) [11], clinical nephropathy 
diagnosed by estimation of 24  h urinary protein (>500  mg) [12], 
retinopathy diagnosed by fundoscopy, CAD by previous treatment 
records, etc.
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After the clinical interview, all patients diagnosed with major 
depressive disorder as per DSM-V criteria were taken up for further 
evaluation with Beck’s Depression Inventory (BDI-II) for the severity 
of depression [13-15].

Statistical analysis
Data were analyzed in SPSS-20 version and Microsoft Word Excel. 
Regression analysis, descriptive statistical analysis, and t-tests were 
used and applied as required. Differences were considered significant 
if p<0.05.

Patient Socio-demographic characteristics
A total of 224 consecutive T2DM patients underwent detailed clinical 
history and mental state examinations. The total sample included 
126 (56%) males and 98 (44%) females. The sociodemographic 
characteristics of patients and the prevalence of severity of depression 
were evaluated. Comorbid depression was seen in 83 (37.05%) 
of T2DM patients out of which moderate grade of depression was 
prevalent in 42(18.75%), 34(15.17%) had severe depression whereas 
only 7(3%) had mild depression. Coming to gender-specific, females 
(n=43) outnumbered males (n=40) with more severe grades of 
depression as per BDI scores. The majority of patients with comorbid 
depression were seen in the age group of 45–60years (n=39 [46.90%]), 
n=18(21.70%) were in <45years whereas n=26(31.30%) were seen 
in >60years age group. While estimating employment status and the 
prevalence of comorbid depression, n=41(49.40%) were unemployed, 
n=40 (48.20%) were employed, and only n=2 (2.40%) were retired; 
this difference was not statistically significant (p=0.015). Comorbid 
depression was seen in urban residents (n=48 [33.80%]) and in rural 
residents (n=35 [42.70%]) but this difference was not statistically 
significant (p=0.185, Pearson Chi-square=1.7575).

When the family pattern was estimated, comorbid depression was 
prevalent in patients coming from joint family (n=49 [59.00%]), nuclear 
family (n=30 [36.10%]), and widow/divorcee accounting for only 
4.90% (n=4). However, this difference was not statistically significant 
(p=0.501, Pearson Chi-square=1.3837). Comorbid depression was also 
more prevalent among Hindu patients (n=73 [87.95%]) than among 
other religious people though it was not statistically significant. The 
education level of patients showed illiterates having more comorbid 
depression (n=45 [54.20%]) whereas matriculate, basic, and 
higher education showed 28.90%, 7.20%, and 9.70%, respectively. 
This difference was statistically significant (p=0.000, Pearson Chi-
square=80.9202).

Patient diabetes status and comorbid depression
Patients with T2DM of >2-year duration were included in the study. 
They were further divided into three groups of 2–5years, 6–10years, 
and >10-year duration with comorbid depression seen as 34.50%, 
37.90%, and 41.10%, respectively. It was seen that with longer duration, 
a slightly higher preponderance of depression was seen.

HbA1c levels were tested and patients were divided into two groups of 
<7% and >7% levels. The majority of patients (85.55%) with comorbid 
depression had poor long-term glycemic control whereas only 14.45% 
were seen in the <7% group and this difference was statistically 
significant (p=0.000, Pearson Chi-square=51.3506, OR=10.441176).

The majority of patients (60.25%) with comorbid depression had one or 
more diabetes-related complications and it was statistically significant 
(p=0.000, Pearson Chi-square=34.2588). Diabetic neuropathy was the 
most common (68.30%) but comorbid depression was most prevalent 
among diabetic nephropathy (100%) whereas least in diabetic 
retinopathy (37.50%) and this difference was statistically significant 
(p=0.004).

Diabetes treatment regimens were evaluated and patients with 
comorbid depression were grouped into the insulin group (39.76%) 

and OHA group (single pill [36.15%], multiple pills [21.69%], and 
insulin+pill [2.41%], respectively). Moreover, this difference was not 
statistically significant (p=0.352, Pearson Chi-square=3.2406).

Diabetes mellitus comprises a group of common metabolic disorders 
that share the phenotype of hyperglycemia. Depressive disorders are 
also of equal antiquity as descriptions of it figure in ancient medical 
monographs of India [16]. Today, the world is bracing against these two 
non-communicable diseases [17]. India has the dubious distinction of 
being the possible capital of both diseases [18,19]. The data regarding 
the prevalence of depression in India are scarce.

In our study, the total sample of diabetic patients included 126(56%) 
males and 98(44%) females as shown in Tables1 and 2. The majority 
were seen in the age group of 45–60 years (46%, n=39). This is in 
line with a study from North India by Joseph et al. and Raval et al. 
(reported a figure of 41%) and Poongothai et al. study from South India 
reported a figure of 23.4% who found increasing age was associated 
with depression [20-22]. Our study showed that >1/3rdof patients with 
T2DM were ailing from various grades of depression and the prevalence 
for the same was 37%. Similarly, a meta-analysis by Anderson et al. [23] 
identified the prevalence of depression in diabetes ranging from 8 to 
61%. It is proposed that T2DM could affect mood through at least two 
mechanisms: Either through biochemical changes due to hyperglycemia 
or through psychosocial problems of chronicity of the disease [24].

In our study, although males predominated the total sample of diabetic 
patients (56% v/s 43%), but diabetic females suffered more from 
depression (51.8%, n=43). Moreover, this finding has been supported 
by other Western as well as Indian studies [20,25-29]. It is thought 
that women being more depressed could be explained by the social 
role attributed to women (passivity, dependence, and emotional 
expression) which possibly leads to less extroversiveness [30]. 
Hence, women with diabetes have consistently shown higher rates of 
depression than men [31].

The majority of patients (19%, n=42) in our study had a moderate 
grade of depression as analyzed by BDI-II (minimal=0–13, mild=14–19, 
moderate=20–28, and severe=29–63) [15]. On the other hand, the 

Table1: Sociodemographic characteristics of patients

Number of patients % of sample
Gender

Male
Female

126
98

56
44

Age
<45 years 32 14.28
45–60 years 122 54.50
>60 years 70 31.25

Occupation
Employed 118 52.70
Unemployed 94 41.96
Retired 12 5.36

Residence
Urban 142 63.40
Rural 82 36.60

Family type
Nuclear 84 37.50
Joint 124 55.35
Widow/Divorcee 16 7.15

Religion
Hindu 210 93.75
Others 14 6.25

Education
Illiterate 54 24.10
Basic 64 28.60
Matriculate 56 25
Higher 50 22.30

RESULTS AND DISCUSSION
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prevalence of severe depression in this study (15.2%, n=34) was lower 
than the observations made in the study by Raval et al. where it ranged 
from 18 to 20% [21].

Although most of the patients with comorbid depression were 
unemployed (49.40%, n=41), we did not find any significant association 
with depression (p=0.015). This was in line with other studies where 
the employment status of the patient did not have any association with 
comorbid depression [31,32].

Patients with rural backgrounds had more prevalence of depression 
(42% v/s 33%) than urban patients, but this did not have a significant 
association (p=0.185). This was in accordance with the studies by 
Rezvanfar et al. [29] who found that depression had no significant 
association with the place of residence.

Comorbid depression was more prevalent in patients living in the 
joint family than in the nuclear family, but this difference was not 
statistically significant (p=0.501) supported by an earlier study done 
by Singh et al. [32]

Patients who were illiterate had a higher prevalence of depression than 
those who were educated and this had a significant association with 
depression (p=0.000). Not many studies have found an association 
of depression with the education level of patients. This association of 
illiteracy with depression in diabetics was earlier shown by a study 
done by Mier et al. [33]. This is because illiterate patients have a lower 
knowledge and awareness about the disease process which makes 
them more anxious and distressed about any kind of health problem. 
Furthermore, the strict lifestyle modifications needed for the proper 
control of diabetes make it difficult to follow for illiterate patients.

In our study, patients with a duration of diabetes >10 years presented 
with a greater incidence of depression as shown in Table 3. It was not 
statistically significant and was in accordance with other studies where 
duration was not a factor associated with depression [20,22].

In patients without depression, 37% had HbA1C levels >7%, whereas 
in the group with comorbid depression, almost 85% had higher HbA1C 
levels. The statistical analysis revealed that patients with uncontrolled 
diabetes had 10  times higher chances of developing depression than 
those who had adequate control of diabetes. This is in accordance with 
several investigators who found poor glycemic control as a significant 

factor associated with depression [32,34]. In other words, diabetics with 
good glycemic control were less likely to be depressed than patients 
with poor glycemic control as assessed by HbA1C levels [32,34-40].

Depression does not seem to have a direct effect on glycemic control, 
and the relationship is indirect through self-care behaviors. Depression 
impedes the adoption of effective self-management behaviors 
(including physical activity, appropriate dietary behavior, foot care, 
and appropriate self-monitoring of blood glucose) through a decrease 
in social motivation, probably leading to poor glycemic control [41]. 
While there is a direct relationship between depression and behavior, 
social motivation exists in this predicted pathway and is potentially 
modifiable through diabetes educational efforts [4,42].

The apparent effect of low mood on glycemic control is both short 
term and long term. Skaff et al. found that mood changes were acutely 

Table 2: Sociodemographic parameters showing the prevalence of comorbid depression

Characteristics Comorbid depression (%) No Co‑morbidity Total
Age

<45 years 18 (21.70) 14 (9.90) 32 (14.38)
45–60 years 39 (46.90) 83 (58.90) 122 (54.46)
>60 years 26 (31.30) 44 (21.20) 70 (31.25)

Occupation
Employed 40 (48.20) 78 (55.30) 118 (52.68)
Unemployed 41 (49.40) 53 (37.60) 94 (41.97)
Retired 2 (2.40) 10 (7.10) 12 (5.36)

Residence
Urban 48 (33.80) 94 (66.20) 142
Rural 35 (42.70) 47 (57.30) 82

Family pattern
Nuclear 30 (36.10) 54 (38.30) 84 (37.5)
Joint 49 (59) 75 (53.20) 124 (55.80)
Widow/Divorcee 4 (4.90) 12 (8.51) 16 (7.14)

Religion status
Hindu 73 (87.95) 137 (97.20) 210
Others 10 (12.05) 4 (2.80) 14

Education level
Illiterate 45 (54.20) 9 (6.40) 54
Basic 6 (7.20) 58 (41.20) 64
Matriculate 24 (28.90) 32 (22.70) 56
Higher 8 (9.70) 42 (29.70) 50

Table 3: Patient’s diabetes status and comorbid depression

Diabetes status Comorbid 
depression (%)

No 
comorbidity

Total

Duration (in years)
2–5 years 38 (34.50) 72 (65.40) 110
6–10 years 22 (37.90) 36 (62.10) 58
>10 years 23 (41.10) 33 (58.90) 56

HbA1C level (%)
<7% 12 (14.45) 88 (62.41) 100
>7% 71 (85.55) 53 (37.59) 124

Diabetic complications
Absent 33 (39.76) 106 (75.18) 139
Present 50 (60.25) 35 (24.83) 85

Type of complication
Neuropathy 28 (68.30) 13 (31.70) 41
Retinopathy 6 (37.50) 10 (62.50) 16
Peripheral vascular disease 14 (53.80) 12 (46.20) 26
Nephropathy 2 (100) 0 2

Treatment regimen type
Insulin 33 (39.76) 55 (39) 88
Single pill 30 (36.15) 38 (26.96) 68
Multiple pills 18 (21.69) 42 (29.79) 60
Insulin and pill 2 (2.41) 6 (4.25) 8

Treatment compliance
Yes 67 (80.73) 133 (94.33) 200
No 16 (19.28) 8 (5.68) 24
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associated with higher blood glucose values [43]. Richardson et al. 
reported a significant longitudinal relationship between depression 
and glycemic control and concluded that depression is associated with 
persistently higher HbA1C levels over time [44].

Eighty-five patients of the total diabetic sample presented with one 
or more diabetes-related complications. 60% (n=50) of patients with 
comorbid depression had diabetic complications which were more 
than twice that of patients without any comorbidity (25%, n=35). 
Thus, according to our study, depression doubles the risk of diabetic 
complications. Most of the patients presented with neuropathy (56%, 
n=28). The presence of complications among the study participants 
was found to be significantly associated with depression in the 
present study which is similar to the observations made in other 
studies [20-22,25,26].

It was also found in our study that patients receiving treatment in the 
form of insulin injections were more depressed than other treatment 
groups. However, this was not statistically significant. The Chandigarh-
based study reported similar findings [21,31]. Comorbid depression 
was associated with 4 times increased risk of non-compliance to anti-
diabetic treatment regimens. This is in line with available literature [25] 
which found an increased incidence of non-compliance to treatment by 
depressive patients with diabetes.

CONLUSION

T2DM is a crucial public health issue in Odisha as well as the whole 
country, with massive medical, social, and economic effects; few studies 
focus on depression in patients with diabetes. By taking all our research 
findings, it can be concluded that depression modifies the course and 
prognosis of diabetes if not treated in the right way and at the right 
time. Hence, to improve the quality of life and minimize the disease 
burden of diabetes, mental health conditions and screening should be 
done routinely when a patient is diagnosed with T2DM.

Limitation of the study
Further research is needed to determine whether effective treatment 
of comorbid depression in diabetes would reduce hyperglycemia and 
diabetic complications. Longitudinal prospective studies are needed to 
shed more light on the potential relationship between depression and 
diabetes mellitus in the future.
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