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ABSTRACT
Aim: Diabetes mellitus, being a chronic disorder has been found to be associated with psychological distress in the form of 
anxiety and depression. The present study aimed to ascertain the clinical predictors of psychological distress and depression 
among patients with diabetes mellitus. 
Methodology: The present cross-sectional questionnaire-based study recruited 100 patients with type 2 diabetes mellitus from 
a tertiary care hospital in India. Presence of distress was assessed using cut-off scores on General Health Questionnaire (GHQ-
12). Binary logistic regression analysis was used to find the independent predictors of having psychological distress as per 
GHQ-12. Depressive symptoms were assessed using Hamilton Depression Rating Scale (HAM-D) among patients who were 
found to be distressed as per GHQ-12.
Result: Psychological distress as per GHQ-12 cut-off was present in 51% of the sample. The patients with psychological distress 
were less likely to be married and belong to nuclear family, have a longer duration of diabetes mellitus, have higher fasting and 
post-prandial blood sugars, and were more likely to have dyslipidaemia, being prescribed insulin, have complications of diabetes 
mellitus and have a past history of depression. Logistic regression analysis revealed increased fasting glucose and use of insulin 
to be independent predictors of having psychological distress. Among those with significant distress, 18 (35.3%), 25 (49.0%) and 
8 (15.7%) had mild, moderate and severe depressive symptoms according to HAM-D.
Discussion: The present study suggests that several diabetes-related clinical parameters predispose to the occurrence of psy-
chological distress among patients with diabetes.
Conclusion: Clinicians need to be sensitive to the presence of psychological distress and depression in patients with diabetes 
who have such predisposing factors.
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INTRODUCTION

Diabetes mellitus is a multi-system disorder characterised 
by impaired glycaemic control and is associated with arange 
of medical complications. Adverse events may occur due to 
medication dosing and complications of the disorder may 
slowly progress. All these facets make the individuals with 
diabetes predisposed to have psychological distress in the 
form of depression and anxiety. [1, 2]

Several factors are likely to influence the occurrence of psy-
chological distress among patients with diabetes mellitus.
The relationship of glycaemic control with diabetes related 
distress has been conflicting with some studies supporting 
such an association, and others not being able to demonstrate 
such association. Insulin use, which is an invasive and pain-
ful treatment regimen, has been found to be associated with 
greater psychological distress. [3]
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Addressing the psychological distress among patients with 
diabetes is associated with improved treatment outcomes. 
The better outcomes with interventions are not only in terms 
of relieving the distressing symptoms, but also improving 
the quality of life and general functioning. [4]

India probably houses the largest population of patients with 
diabetes mellitus. The health-care delivery and cultural char-
acteristics in India are quite different in India, and differ in 
various regions of India.[5] Given such a high prevalence 
there is a need understand the prevalence and determinants 
of psychological distress among patients with diabetes in 
India. Hence this study aimed to assess the occurrence and 
predisposing clinical factors among patients with diabetes in 
Indian tertiary care setting.  

METHODS

Setting and sample
The present cross-sectional questionnaire based study was 
conducted at a tertiary care hospital in south India. The pre-
sent study was conducted in the outpatient of the department 
of medicine of the hospital. The present study was conducted 
among ambulant outpatients with type 2 diabetes mellitus. 
The inclusion criteria were having type 2 diabetes mellitus 
for a period of at least 1 year and willingness to participate 
in the study. The exclusion criteria were those with severe 
complications precluding an interview and those not willing 
to provide informed consent.

Procedure
After obtaining informed consent, the participants were re-
cruited into the study. Information was gathered from the 
patients, their care-givers and medical records using a semi 
structured proforma. Clinical characteristics recorded includ-
ed duration of the diabetes in years, recent-most fasting and 
post prandial blood sugars, recent HbA1c, presence of dys-
lipidaemia, smoking or alcohol use, medication treatment, 
h/o depression and complications. Presence of psychological 
distress was ascertained using General Health Questionnaire 
(GHQ-12)[7]. The 17-item Hamilton Depression Rating Scale 
(HAM-D) [8] was used to assess for depressive symptoms in 
patients scoring above the cut-off for GHQ-12. 

Analysis 
Statistical analysis was carried out using SPSS version 20. 
The sample was segregated into two groups: one with psy-
chological distress as per GHQ-12 and one without psycho-
logical distress. The two groups were compared between 
each other using student t test for continuous variables and 
χ2 test for nominal variables. Multivariable analysis was con-
ducted using binomial logistic regression analysis to find the 
independent predictors of having psychological distress. The 

clinical variables including age which showed at least a trend 
level association (p <0.2) in bivariate comparisons were en-
tered into the regression equation. Forward Wald method 
was used to generate the regression equation and Nagel-
kerke’s R2estimate was used to find the variance explained 
by the model. A p value of less than 0.05 was considered 
significant and missing value imputation was not required 
for the present study.

Results
The study included 100 participants. The characteristics of 
the participants are described in table 1. The sample com-
prised of 48males and 52 females. The mean age of the 
sample was 54.7 (±9.6) years with median of 55 years and a 
range of 36 to 85 years. The majority of the sample was cur-
rently married, educated up to 10th and above, was not cur-
rently employed, belonged to Hindu religion, nuclear family, 
from an urban residence with a family income of Rs 11,000 
and above. The mean GHQ score was 4.7 (3.2) with a me-
dian of 4 and a range of 1 to 11. 

Table 1: Demographic characteristics of patients with 
and without psychological distress (n = 100)
Variable Entire 

sample
(n = 100)

Distressed 
as per 
GHQ 
(n = 51)

Not dis-
tressed as 
per GHQ 
(n = 49)

Compari-
son 
(p value)

Age 54.7 (±9.6) 56.2 (±10.7) 53.1 (±8.1) 1.581 
(0.117)

Gender
Male
Female

48 (48%)
52 (52%)

23 (45.1%)
28 (54.9%)

25 (51.0%)
24 (49.0%)

0.351 
(0.553)

Marital 
status
Currently 
married
Single/ 
widowed/ 
divorced

91 (91%)
9 (9%)

42 (82.4%)
9 (17.6%)

49 (100%)
0 (0.0%)

9.502 
(0.003)**

Education 
10th and 
above
Up to 10th 
grade

62 (62%)
38 (38%)

31 (60.8%)
20 (39.2%)

31 (63.3%)
18 (36.7%)

0.065 
(0.798)

Occupation
Currently 
employed
Currently 
not em-
ployed

40 (40%)
60 (60%)

19 (37.3%)
32 (62.7%)

21 (42.9%)
28 (57.1%)

0.327 
(0.568)

Religion
Hindu
Muslim
Christian

82 (82%)
11 (11%)
7 (7%)

38 (74.5%)
7 (13.7%)
6 (11.8%)

44 (89.8%)
4 (8.2%)
1 (2.0%)

4.791 
(0.091)
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Family type
Nuclear
Others

77 (77%)
23 (23%)

35 (68.6%)
16 (31.4%)

42 (85.7%)
7 (14.3%)

4.120 
(0.042)*

Residence
Urban
Rural

74 (74%)
26 (26%)

37 (72.5%)
14 (27.5%)

37 (75.5%)
12 (24.5%)

0.114 
(0.736)

Monthly 
family 
income
Rs 11,000 
and above
Up to Rs 
11,000

64 (64%)
36 (36%)

32 (62.7%)
19 (37.3%)

32 (65.3%)
17 (34.7%)

0.071 
(0.790)

Shown as mean (±standard deviation) or n (percentage), * p 
<0.05, ** p < 0.01, GHQ General Health Questionnaire

The clinical parameters of the sample are shown in table 2. 
The duration of diabetes mellitus ranged from 1 to 23 years 
(median 6 years) with a mean of 6.5 (±4.8) years. The pa-
tients who were distressed as per cut-off scores of GHQ were 
more likely to have a longer duration of diabetes mellitus, 
a higher fasting and post prandial blood sugar, and greater 
likelihood of having dyslipidaemia, insulin being prescribed, 
having complications of diabetes mellitus, and having a past 
and family history of depression. There was positive correla-
tion of the fasting and post prandial blood sugars between 
themselves (r = 0.761, p <0.001) and with HbA1c (r = 0.445, 
p <0.001 and r = 0.508, p <0.001 respectively).

Table 2: Clinical characteristics of patients with and 
without psychological distress (n = 100)

Variable Entire 
sample

(n = 100)

Dis-
tressed as 
per GHQ 
(n = 51)

Not dis-
tressed as 
per GHQ 
(n = 49)

Com-
parison (p 

value)

Duration of 
DM in years

6.5 (±4.8) 7.5 (±5.3) 5.5 (±3.9) 2.112 
(0.037)*

Fasting 
blood sugar 
(mg/dl)

116 (±33) 130 (±36) 100 (±20) 5.079 
(<0.001)**

Post pran-
dial blood 
sugar (mg/
dl)

188 (±53) 204 (±63) 171 (±34) 3.154 
(0.002)**

HbA1c 7.5 (±1.5) 7.7 (±1.5) 7.2 (±1.4) 1.649 (0.102)

Impaired BP 
control

27 (27%) 15 (29.4%) 12 (24.5%) 0.307 
(0.579)

BMI (kg/
m2)

24.9 (±3.4) 25.0 (±3.8) 24.8 (±3.0) 0.397 
(0.692)

Dyslipi-
demia

26 (26%) 18 (35.3%) 8 (16.3%) 4.673 
(0.031)*

Smoking 12 (12%) 8 (15.7%) 4 (8.2%) 1.339 (0.247)

Alcohol use 5 (5%) 3 (5.9%) 2 (4.1%) 0.171 (0.680)

Insulin 
prescribed

32 (32%) 25 (49.0%) 7 (14.3%) 13.855 
(<0.001)**

Number of 
medications 
One
Two 
Three

9 (9%)
70 (70%)
21 (21%)

6 (11.8%)
33 (64.7%)
12 (23.5%)

3 (6.1%)
37 (75.5%)
9 (18.4%)

1.618 (0.445)

Complica-
tions of 
DM†

27 (27%) 20 (39.2%) 7 (14.3%) 7.880 
(0.005)**

Past history 
of depres-
sion

7 (7%) 7 (13.7%) 0 (0%) 7.232 
(0.013)*

Family 
history of 
depression

10 (10%) 10 (19.6%) 0 (0%) 10.675 
(0.001)**

Shown as mean (±standard deviation) or n (percentage), * p 
<0.05, ** p < 0.01, † Includes diabetic retinopathy, neuropathy, 
diabetic foot and coronary artery disease.

As shown in table 3, logistic regression analysis was carried 
out to find the independent predictors of being distressed. 
Age and clinical variables were entered into logistic regres-
sion analysis, which was conducted using the forward Wald 
method.Higher fasting blood sugar and insulin use predicted 
increased likelihood of having psychological distress. In-
crease of fasting blood sugar by each mg/dl increased the 
propensity of being distressed by roughly 3.6%. Also, use of 
insulin increased the chances of being distressed as per GHQ 
by almost 3 times. 

Table 3: Predictors of psychological distress as per lo-
gistic regression
Variable B Wald Signifi-

cance
Exp 
(B)

Confi-
dence 

intervals

Fasting 
blood 
sugar

0.035 11.292 0.001 1.036 1.015 to1.057

Insulin use 1.272 5.482 0.019 3.571 1.230 to 
10.309

Constant -3.004 11.292 0.016 0.050 NA

DM Diabetes Mellitus, Variables entered into equation: Age 
and other clinical variables with p <0.2; Nagerkerke R2 value of 
0.344, correct classification rate 78%. 

HAM-D was assessed for patients showing significant dis-
tress on GHQ-12 (n = 51). The mean HAM-D score for the 
sample was 19.0 (±5.4) with a median of 19 and range of 9 
to 29. Based on the HAM-D scores, 18 (35.3%), 25 (49.0%) 
and 8 (15.7%) individuals out of 51 patients who were dis-
tressed were classified as having mild, moderate and severe 
depressive symptoms. The HAM-D scores had a significant 
positive correlation with duration of diabetes mellitus (r = 
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0.432, p = 0.002), and fasting and post-prandial glucose lev-
els (r = 0.449, p = 0.001 and r = 0.408, p = 0.003 respec-
tively). HAM-D scores were found to be higher among those 
having dyslipidemia (mean HAM-D score 22.1 versus 17.3, 
student t = 3.251, p = 0.002), complications of diabetes mel-
litus (mean score 22.7 versus 16.6, student t = 4.667, p < 
0.001), insulin use (mean score 22.7 versus 15.5, student t 
= 6.385, p < 0.001), past history of depression (mean score 
24.1 versus 18.2, student t = 2.901, p = 0.006) and family 
history of depression (mean score 24.8 versus 17.6, student t 
= 4.428, p < 0.001). 

DISCUSSION

Though there are lot of research relating to depression and 
diabetes done in western countries, only a few studies have 
been done in India. The present study suggests that about 
half of the diabetic patients had clinically significant psycho-
logical distress.This suggests that a substantial proportion of 
patients of type 2 diabetes mellitus might be suffering from 
symptoms of anxiety and depression which might go unde-
tected. On further assessment using depression rating scale it 
was evident that one third of the total sample had symptoms 
of moderate to severe depression. Distress among patients 
with type 2 diabetes mellitus is associated with poorer con-
trol of the disorder,[7] higher health-care costs,[8] and higher 
mortality.[9,10]

This study also finds that impaired fasting blood glucose and 
use of insulin were the clinical parameters associated with 
increased distress.Though there are conflicting findings re-
garding glycaemic control and depression from the research 
done previously, the observations from this study concur 
with the findings of recent meta-analysis. [2, 11] The exact 
mechanism linking depression and poor glycaemic control 
has not been understood but some studies suggest it could be 
related to poor self-care. Use of Insulin therapy as a risk fac-
tor for diabetes mellitus has been found in couple of studies 

[12, 13] and it is a significant finding noted in our study. Insulin 
is usually used in type 2 diabetes mellitus for people who 
had poor glycaemic control and after failure of control with 
oral hypoglycaemic agents. This is indicative of chronicity 
and severity of diabetes mellitus which can cause significant 
psychological distress. Moreover the stringent monitoring 
and frequent medical follow up could further increase the 
psychological distress.

Earlier studies of prevalence of depression among patients 
suffering from type 2 diabetes mellitus range from 30 to 80 
percent. Meta-analysis by Anderson et al., showed a preva-
lence of 8 to 61 % of depression in diabetes [11]. In our study, 
one third of the sample had scores suggestive of moderate to 
severe depression using HAM-D and the findings are con-
sistent with earlier studies both in India and overseas. Some 

of the factors that positively correlated with the presence of 
depression include duration of diabetes, increased fasting 
and postprandial blood sugars, diabetic complications, dys-
lipidaemia, insulin use, past and family history of depres-
sion. 

The limitations of this study are the small sample size given 
the higher prevalence of diabetes mellitus in this part of the 
country and not including a control group to compare the 
variables causing depression in diabetes mellitus. It is a cross 
sectional study and hence causal relationships between de-
pression and diabetes related variables could not be under-
stood.

CONCLUSION

The findings of our study suggests that around half of the 
people suffering from type 2 diabetes mellitus has significant 
psychological distress and one of the population suffer from 
moderate to severe depressive symptoms. People having less 
social support suffer more psychological distress. The clini-
cal predictors that increase the level of psychological distress 
and depression are longer duration of diabetes mellitus, high 
fasting and post prandial blood sugar, presence of diabetic 
complications, use of insulin, past and family history of de-
pression. This study confirms association of diabetes and 
depression, risk factors for the clinicians in ensuring better 
management of both depression and diabetes.
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