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ABSTRACT
Self-care is critical to outcome of diabetes and it includes compliance to medication, diet modifications, and regular exercise. Primary aim of the 
present study was to study the prevalence of depression and its impact on self care among type 2 diabetic patients. 100 male subjects with type2 
diabetes (ADA criteria) within age of 35-50 years were included in the study. Data was collected using a predesigned questionnaire based on 
Summary of Diabetes Self- Care Activities (SDSCA) to assess self-care and Patient Health Questionnaire (PHQ-9) to assess depression.  
Prevalence of depression in type 2 diabetic subjects was 13% from our study population of which majority of them experiencing mild depression. 
Self care activities like adherence to diet, medication and physical activity decreased in subjects with co morbid diabetes and depression.
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INTRODUCTION:
Diabetes is a chronic disease which affects virtually every organ in the 
human system. The World Health Organization projected that 300 
million people will suffer from diabetes by 2025. India has the largest 
number of diabetic population in the world and it is expected that there 
will be 69.9 million diabetic populations in India by 2025. [1] 
Depression is common among people with diabetes. [2] People with 
type 2 diabetes mellitus experience depression twice higher than the 
general population, and diabetic patients with depression show greater 
difficulty with self-care. Self-care is the cornerstone of diabetes 
management. Healthy diet, physical activity, and adherence to medical 
regimens can slow the disease progression and reduce the morbidity 
and mortality associated with diabetic complications. [3, 4] The data 
regarding the prevalence of depression in patients with type 2 diabetes 
from India are scarce. However, studies from other countries like USA 
and UK reported the prevalence of depression in patients with type 2 
diabetes vary from 30 to 83 percent. [5, 6] There are conflicting reports 
regarding the association between glycaemic control and depression. 
[7, 8,] Poor glycaemic control may result in depression and vice versa 
i.e., depression may result in poor glycaemic control. When depression 
accompanies diabetes, there may be poor glycaemic control, decreased 
physical activity, higher obesity which may potentially worsen the 
diabetes complications.

Self-care is critical to outcome of diabetes and it includes compliance 
to medication, diet modifications, and regular exercise [9]. If any of 
these are compromised, the target glycemic control may not be 
achieved. Several studies have documented low levels of adherence to 
treatment among patients with diabetes [10-12].

Depression is associated with poor health behaviours (i.e., smoking, 
physical inactivity, caloric intake) that increase risk of type 2 diabetes. 
[13] Depression is also related to central obesity and potentially to 
impaired glucose tolerance. [14] Depression is associated with 
physiological changes which may include activation of the 
hypothalamic-pituitary-adrenal axis, sympathoadrenal system, and 
proinflammatory cytokines, all of which can induce insulin resistance 
leading to the risk of diabetes. [15]

Depression is a complex condition characterized by disruptions in all 
facets of life-social, psychological, behavioural, and biological. 
Diabetes is a serious metabolic disorder that has life changing 
consequences for individuals affected by it. Diabetes may increase risk 
of depression because of the sense of threat and loss, associated with 
receiving this diagnosis and loss of substantial lifestyle changes 
necessary to avoid developing debilitating complications. The co-
occurrence of depression in diabetes is attributed to a variety of factors, 

including the psychological and psychosocial impact of the disease, a 
potent ia l  common genet ic  suscept ib i l i ty  and  common 
pathophysiological abnormalities involving neuro  immunological 
and neuro endocrinal pathways, as well as micro vascular brain lesions 
due to diabetes mellitus.[16] According to a meta-analysis of a large 
number of  studies by Gonzalez et al [17], depression was significantly 
negatively associated with adherence to diabetes treatment regimen, 
regarding almost all self-care aspects evaluated [diet, medication, 
exercise, self-monitoring of blood glucose (SMBG), medical 
appointments attendance and composite self-care measures] except for 
diabetic foot care.

AIMS AND OBJECTIVES: 
Primary aim of the present study was to study the prevalence of 
depression among type 2 diabetic patients and also, to study the impact 
of depression on self-care among type 2 diabetic patients.

MATERIAL AND METHODS:
This is a hospital-based cross-sectional study undertaken at teaching 
hospital. The research protocol was approved by the Institutional 
Ethical Committee. 100 male subjects with type2 diabetes within age 
of 35-50 years were included in the study. Informed consent was taken 
from all the study participants. The study subjects comprised patients 
with established type 2 diabetes as per American Diabetic Association 
(ADA) criteria. [9] Subjects who were extremely ill, subjects with 
known neurological/ psychiatric problems shall be excluded from the 
study. 

Data was collected using a predesigned questionnaire based on 
Summary of Diabetes Self- Care Activities (SDSCA) [10] to assess 
self-care and Patient Health Questionnaire (PHQ-9) [11] to assess 
depression. The subjects were enquired about their adherence to self-
care activities over the previous 1 week. The self-care activities to be 
considered were adherence to diabetic diet, recommended diabetic 
medications, foot care, and physical activity of at least 30 min duration 
daily. The subjects were enquired about their smoking status in the 
previous 1 week.

PHQ-9 questionnaire was used to assess depression among the 
subjects. The subjects were asked about the depressive symptoms 
experienced over the last 2 weeks. Scoring of the symptoms was done, 
and the score was interpreted as follows: 0–4, no depression; 5–9, mild 
depression; 10–14, moderate depression; 15–19, moderately severe 
depression, and 20–27, severe depression.

STATISTICAL ANALYSIS: 
Data entered in Microsoft Excel, and analysis was done using Graph 
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pad Prism 7statistical software. The Chi square (χ2) test was applied to 
find association between two variables. A p value of <0.05 was 
considered as statistically significant.

OBSERVATIONS AND RESULTS: 
The study was conducted in 100 male type 2 diabetics. The mean age of 
study subjects was 44.52 years. The mean duration of Type 2 Diabetes 
among the study subjects was found to be 6.12 years. As observed in 
Table 2, the majority of the study subjects (75%) were taking oral 
hypoglycemic agents, 4% were taking insulin, 17% were taking both 
oral hypoglycemic agents and insulin, and 4% of the study subjects 
were not taking any medications. When enquired about the last blood 
glucose examination, about 17% of the study subjects underwent 
blood glucose estimation 1 week before the study.

When questioned about their self-care behaviour over the last 1 week, 
about 16% of the subjects had adhered to the diabetic diet on all the 
days of the week, 16% of the subjects had followed the diabetic diet 
only few days of the week, and 68% of the subjects did not follow the 
diabetic diet on any day of the week. 

Majority of the subjects (91%) had not missed any dose of their 
diabetic medications, while 4% of the subjects missed all the doses. 
When enquired about foot care, only 5% of the subjects were 
practicing foot care on all days of the week, 11% of the subjects 
followed it on some days of the week, and 84% did not follow it even 
for a single day. When questioned about the physical activity, about 
72% of the subjects were sedentary, 17% of the subjects were engaged 
in physical activity for some days of the week, and only 11% of the 
subjects were engaged in physical activity on all the days of the week 
(Table 2).The male subjects were enquired about smoking over the last 
1 week. Majority of the subjects (78%) did not smoke, while 22% of 
the subjects were smokers.

Majority of the subjects (87%) showed no depression, 9% mild 
depression, 3% moderate depression, and 1% moderately severe 
depression. The type 2 diabetic subjects with depression (6.25%) were 
less likely to adhere to diabetic diet on all days of the week when 
compared with the subjects without depression (93.75%) which was 
not statistically significant (p value=0.6626, Table 3). Adherence to 
medications was also found to be less among diabetic subjects with 
depression (13.18%) when compared with the subjects without 
depression (86.81%) which was not statistically significant (p 
value=0.6646, Table 3). Only few diabetic subjects without depression 
(60%) and with depression (40%) were following foot care on all days 
of week and this difference was not statistically significant (p value = 
0.1443, Table 3). Only few diabetic subjects without depression (72.72%) 
and with depression (27.27%) were engaged in physical activity on all days 
of week and this difference was not statistically significant (p value = 
0.3277, Table 3).Of the 22 subjects who gave history of smoking in the last 
week, 22.72% showed depression (Table 3).

DISCUSSION:
In our study the prevalence of depression among subjects with type 2 
diabetes was 13%. About 87% showed no depression, 9% mild 
depression, 3% moderate depression, and 1% moderately severe 
depression. In other studies from other countries, the prevalence of 
depression in diabetic subjects in Spain was 5.8% [18], Taiwan 10.6% 
[19],Malaysia 11.5% [20], Addis Ababa 13% [21], London 22% 
female and 13% male [22], Pakistan 14.7% [23], Brazil 18.6% [24], 
Jordan 19.7% [25], Bangladesh 30.5% female and 29% male [26], the 
Netherlands 38% female and 35% male [27], India 38.8% and 46.15% 
in two studies [28,29], and in Mexico 48.27% [30]. Prevalence of 
depression in our study correlates with the findings of other similar 
studies. [21, 22]  One possible reason for the differences in the 
prevalence of depression among diabetic subjects reported by different 
studies is the use of different scales used to screen for depressive 
symptoms. Some studies used the PHQ-8, others used Ham-D or BDI 
II scales.

There are conflicting reports regarding the association between 
glycaemic control and depression [31]. Poor glycaemic control may 
result in depression and vice versa i.e., depression may result in poor 
glycaemic control. The increased vulnerability to depression in 
individuals with type 2 diabetes is not yet clearly understood. 
However, depression involves physiological changes of the 
neuroendocrine system. The underlying cause of depression is thought 
to be related to changes in the neurotransmitters in the brain such as 
serotonin (5-HT), dopamine (DA), and norepinephrine (NE) which are 
monoamine neurotransmitters which affect mood and behaviour. It is 
believed that during psychological stress, counter regulatory 
hormones such as catecholamine, glucocorticoids, growth hormone 
and glucagon are activated interfering the action of insulin which may 
lead to elevated blood glucose.[32]

Adherence to diet and medication on all days of the week among type 2 
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Table1: Prevalence of Depression among subjects with type 2 
diabetes

0–4, no 
depression

5–9, mild 
depression

10–14, 
moderate 

depression;

15–19, 
moderately 

severe 
depression,

20–27, 
severe 

depression.

No. of  
subjects

87 9 3 1 0

Table 2: Self-care behaviour and complications (n = 100)
Frequency Percentage (%)

Medications
No medications 4 4
Oral hypoglycemic agents (OHAs) 75 75
Insulin 4 4
OHA + Insulin 17 17
Blood glucose examination
Within week 17 17
A month back 77 77
2 months back 5 5
Between 3 and 6 months back 1 1
More than 6 months back 0 0
Adherence to diet 
All days 16 16
Some days 16 16
None of the days 68 68

Nonadherence to medications 
Missed all doses 4 4
Missed some doses 5 5
Not missed any dose 91 91
Foot care 
All days 5 5
Some days 11 11
None of the days 84 84
Physical activity 
All days 11 11
Some days 17 17
None of the days 72 72
Smoking 
Yes 22 22
No 78 78

Table 3: Association between self-care behaviour and 
depression

Variable No Depression
 (n =87), n (%)

Depression 
(n =13),n (%)

2χ P

Adherence to diet 
All days 15(93.75) 1(6.25) 0.8231 0.6626
Some days 14(87.5) 2(12.5)
None of the days 58(85.29) 10(14.70)
Adherence to Medications 
Missed all dose 4(100) 0(0) 0.8171 0.6646
Missed some 
dose 

4(80) 1(20)

Not missed any 
dose 

79(86.81) 12(13.18)

Foot care 
All days 3(60) 2(40) 3.872 0.1443
Some days 9(81.81) 2(18.18)
None of the days 75(89.28) 9(10.71)
Physical activity
All days 8(72.72) 3(27.27) 2.231 0.3277
Some days 15(88.23) 2(11.76)
No activity 64(88.88) 8(11.11)
Smoking
Yes 17(77.27) 5(22.72) 2.36 0.1245
No 70(89.74) 8(10.25)



diabetic patients was found to be 6.25% and 13.18% respectively, 
which is very less when compared to type 2 diabetic patients without 
depression. Only 40% of diabetic patients with depression followed 
foot care daily (p value = 0.1443). Only 27.27% of the diabetic patients 
with depression were engaged in physical activity on all days of the 
week when compared with 72.72% of diabetic patients without 
depression (p value = 0.3277). 22.72% of diabetic patients with 
smoking history showed depression (p value = 0.1245). Poor diabetes 
self-care management behaviour, low adherence to medicine and less 
physical activity observed in diabetics with depression corroborates 
with the findings of other similar studies. [33-35]  

Depression adversely affects the highest-order capacities of the 
individual such as motivation, energy, concentration and self-
confidence, subsequently worsening their quality of life. This might be 
the cause for the lack of adherence to self-care activities, physical 
activity. Lin et al showed that coexisting major depression among 
diabetics was associated with smoking, lack of exercise, reduced 
adherence to diet and medications. [3] The study by Gonzalez et al [17] 
suggested that there is a continuous relationship between symptoms of 
depression and non adherence to self-care for diabetes, and among 
type 2 diabetic patients, even symptoms of mild depression are 
associated with important decrements in self-care.  

Our study also showed coexisting depression among patients with type 
2 diabetes which is associated with poor adherence to diet, 
medications, foot care and physical activity. Surprisingly among the 
diabetics without depression we observed that 66.67% and 86.21% of 
the subjects showed non adherence to diet and foot care on all days of 
the week respectively, 73.56 % showed no physical activity, and 
80.45% were not smokers. As such there is a need to focus more 
emphasis on self care activities also in type 2 diabetics without 
depression.

CONCLUSIONS: 
Prevalence of depression in type 2 diabetic subjects was 13% from our 
study population of which majority of them experiencing mild 
depression. Self care activities like adherence to diet, medication and 
physical activity decreased in subjects with co morbid diabetes and 
depression.

Summary: 
Improving the public knowledge about diabetes, developing training 
programs for diabetics may decrease the prevalence of depression in 
diabetics. Patients with diabetes should be screened for depression, 
referred to appropriate social services and psychosocial support.

Limitations of the study: 
This study has several limitations. Firstly, the cross sectional design is 
not without limitation since causality cannot be established. 
Generalization of study findings would require similar studies with a 
large sample size. Selection bias and recall bias cannot be eliminated. 
Further research is needed to address these limitations.
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