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IntroductIon

It is widely recognized that depression is more common 
among people with diabetes than in the general 
population.[1] A German study[2] that included 4,597 
subjects and a Dutch study[3] that included 4,747 
participants found no association between type 2 
diabetes and depressive symptoms. In a general-practice 

setting study, that included 2,849 male and 3,160 
female subjects, depression was not more prevalent 
in people with screen-detected diabetes or impaired 
glucose regulation than in people with normal glucose 
regulation.[4]

Contrary to these studies, within the Hertfordshire 
Cohort Study[5] there was a relationship between 
depression scores and diagnosed and previously 
undiagnosed diabetes. A recent meta-analysis of 27 
studies found a statistically significant association 
between depression and hyperglycemia in both type 1 
and type 2 diabetes.[6]

In 1992, it was stated about the relationship between 
depression and diabetes that “the etiology is unknown 
but is probably complex; and biological, genetic, and 
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psychological factors remain as potential contributors. 
Several neuroendocrine and neurotransmitter 
abnormalities common to both depression and 
diabetes have been identified, adding to etiological 
speculations”. [7] It has been suggested that stress-
induced activation of the hypothalamic-pituitary-
adrenal axis may result in the development of metabolic 
abnormalities and depression.[8]

In addition to these biological factors, the observed 
association between diabetes and depressive symptoms 
could be a reflection of the burden of diabetes and 
comorbidities.

In the present study, our aim was to analyze the 
prevalence of depressive symptoms in people with 
previously known type 2 diabetes. Furthermore, our aim 
was to study the association between type 2 diabetes 
mellitus and depressive symptoms, taking into account 
potential confounding demographic and biological 
factors as well as comorbidity.

mAterIALs And methods

This study was conducted in a tertiary care hospital (Sri 
Chamarajendra hospital) attached to a Government 
medical college, Hassan, Karnataka. The total study 
sample consisted of 210 cases who were previously 
known type 2 diabetes patients, selected by means of 
simple random sampling method from the medical out 
patient department. This study was conducted during 
period from January 2011 till April 2011. All subjects 
gave written informed consent and also clearance from 
ethical committee was taken. Information about age 
and sex was assessed by means of a questionnaire. 
Body mass index (BMI) and blood pressure were 
measured using standard methods. On the day of 
examination all patients were investigated for fasting 
and postprandial blood sugars. The detailed physical 
examination for all subjects was done by investigating 
physician. Depressive symptoms were assessed using 
the 21-item beck depression inventory (BDI-21).[9] 
The items in the BDI-21 are summed into a total 
score (0–63), with higher scores indicating more severe 
depressive symptoms. The applied cutoff score for 
depressive	symptoms	was	≥16	to	increase	specificity	
for depression.[10] The psychiatric assessment was done 
by co-investigator (psychiatrist).

resuLts

Two hundred and ten completed questionnaires 
were analyzed. In our study all patients were type 
2 diabetics. The prevalence of depression among 
the study participants according to BDI scale was 
27.6%. The maximum number of patients (35.4%) 

were belonging to the range of the age group 51-60 
(years). Female constituted of 65.7% of the study 
sample and 69% of which had BDI score more than 
or equal to 16, compared to males who had only 31%. 
However, the difference was not statistically significant 
(P value=0.54). Majority of the study sample, 82.9% 
were in the married category. The relationship between 
demographic and socioeconomic profile of the patients 
studied and BDI score is shown in [Tables 1 and 2], 
respectively.

Table 2 shows the relationship between sociomedical 
factors and BDI score. The majority of our study 
population (55.2%) were illiterate. Among the study 
group 65.5% were suffering from depression, in those 
patients who had diabetes for more than a year which 
was statistically significant (P value=0.001).

The study group who were taking combination of drugs 
for treatment of diabetes were 55.2% who scored more 
than or equal to 16 in BDI, which was statistically 
significant (P value=0.001).

However, the occupational status and activity level of 
the study group were compared with the BDI score was 
found to be not significant statistically.

Among 51.7% diabetic patients who were suffering  
from depression also had hypertension as a comorbid 
factor, this was statistically significant P value=0.03) 
[Table 3].

In diabetics, 25.9% of the depressive patient were 
having ischemic heart disease (IHD) as a comorbid 

Table 1: Demographic characteristics of the study 
population
Demographic 
characteristics

BDI score ≥16 
(%) n1=58

BDI score <16 
(%) n2=152

Total (%) 
N=210

Age (years) 
<40 10 (17.2) 18 (11.8) 28 (13.3)
(41-50) 14 (24.1) 52 (34.2) 66 (31.4)
(51-60) 18 (31) 56 (36.8) 74 (35.2)
>60 16 (27.6) 26 (17.1) 42 (20)
Total 58 (100) 152 (100) 210 (100)
P value 0.173

Gender 
Male 18 (31) 54 (35.5) 72 (34.3)
Female 40 (69) 98 (64.5) 138 (65.7)
Total 58 (100) 152 (100) 210 (100)
P value 0.540

Marital status
Single 2 (1.3) 2 (1) 4 (1)
Married 49 (84.5) 125 (82.2) 174 (82.9)
Widow 9 (15.5) 25 (16.4) 34 (16.1)
Total 58 (100) 152 (100) 210 (100)
P value 0.667

BDI - Beck depression inventory
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medical illness. This difference was statistically 
significant (P value=0.008).

The	obese	(BMI	≥30	kg/m2) people with diabetes were 
only about 15.5% in the depressive group and there was 
no statistical difference observed.

The habit of consumption of tobacco was observed 
among 65.5% of depressive patients, which was 
statistically significant (P value=0.001).

dIscussIon

The study showed the one-fourth of the screened 
patients are potential cases of depression. Most of them 
were females and 41% of the depressed patients were 
overweight. Patients with more than 1 year of duration 
of diabetes and patients were on combination of 
antidiabetic drug therapy were significantly associated 
with depression.

The demonstration of a consistent relationship is 
important because it lays the groundwork for exploring 
the pathways between depression as a psychological 
variable and complications as medical variables.

The relationship between diabetes and depression had 
been subject of many research and metaanalysis. There 
was a debate whether diabetes causes depression or 
not. Many studies even went further to investigate the 
possibility of depression as a risk factor for developing 
diabetes. However, the results are inconsistent. While 
most studies found that depression is highly prevalent 
among people with diabetes in different cultural 
settings when compared to non-diabetics; other large 
studies found that diabetes does not increase the risk 
or the risk is increased only in the presence of other 
complications. [11,12-21] In a recent meta-analysis type 2 
diabetes was found to be associated with only modest 
increased risk of depression.[22] The prevalence rate 
in this study is comparable to a recent study, which 
used a similar scale and studies that used self reported 
questionnaires.[11,16]

It may be argued that the high prevalence rate found in 
this study is due to many patients having uncontrolled 
diabetes (70%), which is similar to what have been seen 
in previous studies.[23,24]

This study showed that more than 69% of those who 
scored	≥16	points	were	 females.	The	predominance	
of depression among females is consistent with other 
studies. In a meta-analysis, Anderson et al. found 
that diabetes doubles the risk of depression and it is 
especially more among females 28.2% compared to 
18% among males; this finding has been replicated in 
several recent studies.[11,25,15,16,26,27]

Table 3: Relationship between comorbid factors and BDI 
score
Hypertension BDI score 

≥16 (%) n1=58
BDI score 

<16 (%) n2=152
Total 

N=210
Present 30 (51.7) 54 (35.5) 84 (40)
Absent 28 (48.3) 98 (64.5) 126 (60)
Total 58 (100) 152 (100) 210 (100)
P value 0.032
IHD

Present 15 (25.9) 17 (11.2) 32 (15.2)
Absent 43 (74.1) 135 (88.8) 178 (84.8)
Total 58 (100) 152 (100) 210 (100)
P value 0.008

Tobacco consumption
Yes 38 (65.5) 53 (34.9) 91 (43.3)
No 20 (34.5) 99 (65.1) 119 (56.7)
Total 58 (100) 152 (100) 210 (100)

Body mass index (kg/m²)
Underweight 0 (0) 4 (2.6) 4 (1.9)
Normal 25 (43.1) 61 (40.1) 86 (41)
Overweight 24 (41.4) 66 (43.4) 90 (42.9)
Obese 9 (15.5) 21 (13.8) 30 (14.3)
Total 58 (100) 152 (100) 210 (100)

BDI - Beck depression inventory; IHD - Ischemic heart disease

Table 2: Relationship between socio-medical factors and 
BDI score
Occupation BDI score 

≥16 (%) n1=58
BDI score 

<16 (%) n2=152
Total 

N=210
Housewife 38 (65.5) 96 (63.2) 134 (63.8)
Agriculturist 9 (15.5) 24 (15.8) 33 (15.7)
Employed 11 (19) 32 (21.1) 43 (20.5)
Total 58 (100) 152 (100) 210 (100)
P value 0.938
Education

Illiterate 32 (55.2) 53 (34.9) 85 (40.5)
High school 22 (37.9) 88 (57.9) 110 (52.4)
Degree 4 (6.9) 11 (7.2) 15 (7.1)
Total 58 (100) 152 (100) 210 (100)
P value 0.02

Diabetes duration
<1 month 16 (27.6) 5 (3.3) 21 (10)
<1 year 4 (6.9) 12 (7.9) 16 (7.6)
>1 year 38 (65.5) 135 (88.8) 173 (82.4)
Total 58 (100) 152 (100) 210 (100)
P value 0.001

Treatment
Single drug 14 (24.1) 78 (51.3) 92 (43.8)
Drug combination 32 (55.2) 74 (48.7) 106 (50.5)
No treatment 12 (20.7) 0 (0) 12 (5.7)
Total 58 (100) 152 (100) 210 (100)
P value 0.001

Activity level
Low 44 (75.9) 111 (73) 155 (73.8)
Moderate 13 (22.4) 35 (23) 48 (22.9)
High 1 (1.7) 6 (3.9) 7 (3.3)
Total 58 (100) 152 (100) 210 (100)
P value 0.714

BDI - Beck depression inventory
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About 67% of the total sample was either overweight or 
obese which is expected in people with type 2 diabetes. 
However, the BDI score was much higher among obese 
patients; the difference was statistically not significant, 
see [Table 3].

concLusIons

Although about one-fourth of the screened patients 
were potential cases of depression, the great majority 
were under-recognized and undertreated. Hence, 
psychosocial assessment should be part of initial and 
ongoing evaluation of these patients to improve their 
quality of life and decrease adverse outcomes.
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