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A B S T R A C T

Context: Research has established the relation between diabetes and depression. Both diabetes and anxiety/depression are 
independently associated with increased morbidity and mortality. Aims: The present study aims at assessing the prevalence of 
anxiety/depression among outpatients receiving treatment for type 2 diabetes. Settings and Design: The study was conducted 
in the endocrinology outpatient department of an urban tertiary care center. Materials and Methods: The instruments used 
included a semi-structured questionnaire, HbA1c levels, fasting blood glucose and postprandial blood glucose, Brief Patient Health 
Questionnaire, and Hospital Anxiety and Depression Scale (HADS). Statistical Analysis Used: Analysis was carried out using the 
SPSS version 16.0. Pearson’s correlation coefficient was calculated to find out the correlations. ANOVA was carried out for the in 
between group comparisons. Results: There was a significant correlation between the HADS-Anxiety scale and Body Mass Index 
(BMI) with a correlation coefficient of 0.34 (P = 0.008). Also, a significant correlation existed between HADS-Depression scale and 
BMI (correlation coefficient, 0.36; P = 0.004). Significant correlation were observed between the duration of daily physical exercise 
and HADS-Anxiety (coefficient of correlation, -0.25; P = 0.04) scores. HADS-Anxiety scores were found to be related to HbA1c levels 
(correlation-coefficient, 0.41; P = 0.03) and postprandial blood glucose levels (correlation-coefficient, 0.51; P = 0.02). Conclusions: 
Monitoring of biochemical parameters like HbA1c and postprandial blood glucose levels and BMI could be a guide to development of 
anxiety in these patients. Also, physical exercise seems to have a protective effect on anxiety in those with type 2 diabetes mellitus.
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Introduction 

The prevalence of  Type 2 diabetes mellitus has been 
estimated to vary from 8 to 15% among the urban 
population in India, with a significantly increasing trend 
over the years.[1] Research has established the relation 
between diabetes and depression.[2] The prevalence of  
depression and anxiety in diabetes is considerably higher 
than normal population and ranges between 12 and 28%.[3-5] 

High glucose levels appear to be associated with negative 
mood ratings.[4,6] Anxiety and depression were found to 
be 58% and 45% of  the outpatients with type 2 diabetes, 
respectively, in a recent multicenter study from Pakistan.[7] 

Both diabetes and anxiety/depression are independently 
associated with increased morbidity and mortality. 
Co-occurrence of  these conditions adds to the cost, 
morbidity, and mortality.[8] Both depression and anxiety 
have been found to be associated with a negative impact on  
diabetes.[9] Presence of  depressive symptoms significantly 
impairs the Health Related Quality of  Life among those 
with type 2 diabetes.[10]

Diabetes has been associated with poor quality of  life 
in previous Indian studies.[11,12] Also, the issues of  stress 
and role of  psychosocial factors in diabetes has also been 
addressed by Indian authors.[13,14]
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There is limited literate on the association between 
depression/anxiety and type 2 diabetes from South-
Asian countries.[15] The present study aims at assessing 
the prevalence of  anxiety/depression among outpatients 
receiving treatment for type 2 diabetes. It also explores the 
correlation between different parameters of  diabetes and 
anxiety/depression.

Materials and Methods

The study was conducted in the endocrinology outpatient 
department of  an urban tertiary care center. Making use 
of  a cross-sectional study design, data were collected from 
the consecutive patients receiving treatment from the 
outpatient department for their type 2 diabetes mellitus. 
Only those subjects giving valid informed consent were 
included in the study. Based on the findings of  a recent 
study from the region, a minimum sample size of  55 was 
required for the study to have adequate power.[7]

The instruments used included a semi-structured 
questionnaire to collect the sociodemographic profile 
and the details of  the diabetes and its treatment. The 
details regarding the diabetes included the duration of  the 
condition, duration of  treatment, type of  treatment being 
received, complications due to diabetes, family history of  
diabetes, and Body Mass Index (BMI). The level of  diabetes 
control was assessed using the HbA1c levels, fasting blood 
glucose, and postprandial blood glucose.

Brief  Patient Health Questionnaire (brief  PHQ) was 
used to screen for the presence of  depressive disorder 
and generalized anxiety disorder. Hospital Anxiety and 
Depression Scale (HADS) was used to score the anxiety 
and depression among the study subjects. Use of  PHQ 
and HADS has been recommended for assessment of  
anxiety and depression in those with type 2 diabetes.[16] 

It is a validated and standardized instrument with good 
sensitivity and specificity.[17] It has been used in various 
previous studies on this issue and it allowed us to make 
comparisons with the previous findings.

The HADS comprises statements which the patient 
rates based on their experience over the past week. The 
14 statements are relevant to either generalized anxiety 
(seven statements) or depression (seven statements). Each 
question has four possible responses. Responses are scored 
on a scale from 3 to 0.

Finally, information was collected on the physical exercise 
(walking/running/jogging) being done by the study 
subjects.

The study was approved by the local institutional ethical 
committee and the procedures followed were in accordance 
with the ethical standards of  the responsible committee 
on human experimentation and the Helsinki Declaration 
of  1975.

Analysis was carried out using the SPSS version 16.0. 
Descriptive statistics were carried out for different 
sociodemographic- and diabetes-related parameters. In 
between group difference were calculated for male and 
female study subjects using independent sample t test. 
Pearson’s correlation coefficient was calculated to find 
out the correlation between different diabetes-related 
parameters and the scores on HADS-Anxiety and HADS-
Depression scale. Additionally, ANOVA was carried out 
for the in between group comparisons. The level of  
significance for all the statistical tests was kept at P<0.05.

Results

The study included 77 consecutive subjects with type 2 
diabetes visiting the endocrinology outpatient department. 
The mean age of  the study subjects was 54.66 (SD ± 
11.22) years. The study sample comprised of  51% females 
(n = 39) and 49% males (n = 38). The mean duration of  
type 2 diabetes among the subjects was 10.25 (SD ± 9.75) 
years and the mean duration for treatment was 9.7 (SD ± 
8.94) years [Table 1]. There was no significant difference 
between the males and females on different study variables 
as assessed by t test [Table 2].

The mean BMI was found to be 27.3 Kg/ m2 (SD ± 5.78) 
and the mean Hb1Ac levels were 8.08 (SD ± 4.22) gm%. 
The mean fasting and postprandial blood glucose level 
were found to be 147.04 (SD ± 64.17) and 211.08 (SD ± 
81.69) mg/dl, respectively [Table 1].

Seventy-four percent (n = 57) of  the subjects were without 
any diabetic complications. Six (7.8%) had retinopathy, five 
(6.5%) had neuropathy, and three (3.9%) had nephropathy. 
One case each had retinopathy with nephropathy and 
retinopathy with neuropathy and nephropathy.

Table 1: Sociodemographic- and diabetes-related 
parameters of the study subjects

Mean Std. deviation
Age 54.67 11.23
BMI (Kg/m2) 27.31 5.78
Duration of DM 10.26 9.75
Duration of Treatment 9.71 8.95
HbA1C (gm%) 8.08 4.22 
Fasting blood sugar 147.04 64.17
Postprandial blood sugar 211.08 81.69
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The current psychiatry diagnosis was assessed using the 
Brief  PHQ. Majority of  the subjects (n = 61, 79%) were 
without any depressive or anxiety disorder. Depressive 
episode was present in 13 (16.9%) of  the subjects and three 
(3.9%) had generalized anxiety disorder.

There was a significant correlation between the HADS-
Anxiety scale and BMI with a correlation coefficient of  
0.34 (P = 0.008). Also, a significant correlation existed 
between HADS-Depression scale and BMI (correlation 
coefficient, 0.36; P = 0.004).

Significant correlation was observed between the duration 
of  daily physical exercise and HADS-Anxiety (coefficient 
of  correlation, -0.25; P = 0.04) scores. However, no such 
association was found between the HADS-Depression and 
daily physical exercise [Table 3].

Using linear regression analysis, HADS-Anxiety scores 
were found to be related to HbA1c levels (correlation-
coefficient, 0.41; P = 0.03) and postprandial blood glucose 
levels (correlation-coefficient, 0.51; P = 0.02).

Discussion

The current study aimed at assessment of  anxiety and 
depression among those with type 2 diabetes in Indian 
outpatient settings. Furthermore, we aimed at exploring 
the correlation among different diabetes-related parameters 
and anxiety/depression among the study subjects.

The study sample had both the sexes equally represented. 
The mean duration of  type 2 diabetes among the subjects 
was 10.25 (SD ± 9.75) years and the mean duration for 
treatment was 9.7 (SD ± 8.94) years.

Majority of  the study subjects (79%) were found to be 
free of  anxiety and depression at the time of  assessment. 
The prevalence of  Depressive disorder and Generalized 
Anxiety Disorder were found to be 16.9% and 3.9%, 
respectively. Prevalence of  depression was found to be 
41% among patients with type II diabetes in a previous 
work from a tertiary care hospital in India. However, the 
mean duration of  diabetes (eight years) was lesser in this 
study compared with the current study (10.25 years).[18] 
Some of  the recent studies from Asia have reported the 
prevalence to be higher. The study by Khuwaja et al. found 
the prevalence of  depression and anxiety at 44% and 
58%, respectively.[7] However, the studies from the western 
countries have found the prevalence of  both depression 
and anxiety to be relatively lower.[16,19,20] Collins et al (2009) 
found the prevalence of  depression and anxiety to be 
32.0% and 22.4%, respectively, as assessed by HADS in a 
cross-sectional study.[20]

No differences were observed between the males and 
females on the HADS score and the scores were comparable. 
Traditionally, female sex has been associated with higher 
rates of  depression among the general population as well 
as those suffering from diabetes.[7,21-24] A previous study by 
Roupa et al. (2009) reported that sex was strongly related to 
the occurrence of  anxiety and depression symptoms with 
women appearing to have three times the percentages of  
anxiety (62%) in comparison with men (21.5%). Also, there 
was a preponderance of  evidence pointing that women in 
symptomatology of  depression have a doubled percentage 
(41.4%) than men (17.8%).[22]

Table 2: In-between group differences between male 
and female subjects for different study variables

Sex Mean Std. 
deviation

P value*

Age Female 53.78 12.14 0.65
Male 55.56 10.33

BMI (Kg/m2) Female 28.86 6.79 0.10
Male 25.80 4.17

Duration of DM Female 10.37 10.95 0.87
Male 10.14 8.51

Duration of treatment Female 9.62 9.56 0.66
Male 9.79 8.42

BDI Scores Female 10.30 8.32 0.24
Male 13.78 12.68

HbA1C (gm%) Female 7.75 4.31 0.77
Male 8.41 4.22

Postprandial blood sugar Female 228.87 90.98 0.17
Male 187.68 62.37

HADS-Anxiety Score Female 5.02 4.51 0.50
Male 3.58 3.88

HADS-Depression score Female 4.29 4.68 0.55
Male 4.33 3.92

*No significant differences observed between the two groups on t test analysis, 
HADS: Hospital anxiety and depression scale

Table 3: Correlation between hospital anxiety and 
depression scale-anxiety and hospital anxiety and 
depression scale-depression scales scores and body 
mass index and daily physical exercise

BMI  
(Kg/ m2)

Daily physical 
exercise  
(in min)

HADS-Anxiety Score Pearson 
Correlation

0.335** -0.247*

Sig. (2-tailed) 0.008 0.038
HADS-Depression 
score 

Pearson 
Correlation

0.363** -0.028

Sig. (2-tailed) 0.004 0.815

**Correlation is significant at the 0.01 level (2-tailed), *Correlation is significant 
at the 0.05 level (2-tailed), HADS: Hospital anxiety and depression scale, BMI: 
Body mass index
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However, the comparable rates found in our study warrant 
a cautious approach while dealing with men with diabetes 
as the co-morbid depression and anxiety might get ignored, 
owing to the usual notion of  lower rates among them.

Duration of  diabetes has also been found to be associated 
with a higher prevalence of  depression.[25,26] Chronic 
disease and disease duration were significantly associated 
with anxiety and depressive disorders in a study from  
Bahrain.[27] However, no such association was observed 
between depression/anxiety and duration of  diabetes 
and duration of  treatment of  diabetes in the current 
study. These findings were similar to that of  Raval et al. 
who failed to find any significant association between 
duration of  diabetes and depression.[18] Rather, there 
was significant association of  both HADS-Anxiety and 
HADS-Depression scores with the BMI (correlation 
coefficient of  0.34; P = 0.008 and correlation coefficient, 
0.36; P = 0.004, respectively). BMI has been found to be 
a risk factor for diabetes and has also been associated 
with an increased prevalence of  depression/anxiety.[7,27-29] 
Roupa et al. also found a higher rate of  both anxiety and 
depression among individuals with higher BMI.[22] Obesity 
is often associated with a reduction in self-esteem, with 
economical, social, and psychological problems.[30] This 
might contribute to the negative affective states in these 
individuals. In a work by Krook et al., the participants 
reported an improved psychological status and reduced 
anxiety following a reduction in weight.[31] This lead to a 
significant improvement of  clinical parameters. Hence, 
it needs to be explored further that whether the BMI is 
a better predictor of  future occurrence of  depression/
anxiety in those with type 2 diabetes as compared to the 
total duration of  illness. Also, one needs to consider the 
role of  multiple modulators of  the effect of  duration of  
diabetes and the emergence of  anxiety/depression.

Similarly, a significant correlation between the HADS-
Anxiety scores and HbA1c levels (correlation-coefficient, 
0.41; P = 0.03) and postprandial blood glucose levels 
(correlation-coefficient, 0.51; P = 0.02) also suggests that 
the quality of  care and level of  diabetes control might be a 
better predictor of  occurrence of  anxiety disorder among 
those having type 2 diabetes. The lack of  association 
between HbA1c and the depression scores on HADS-
Depression scale has been observed in previous studies 
as well. It has been postulated that high HbA1c is more 
strongly related to depressive affect and diabetes distress 
than to affective disorders.[32]

Protective effect of  physical exercise on depression 
and anxiety has been reported.[33,34] The release of  
neurotransmitters including beta-endorphins has been 

proposed as an underlying mechanism for this protective 
effect of  exercise. The current study also found an inverse 
correlation between the duration of  physical exercise (in 
form of  walking/jogging/running) and HADS-Anxiety 
scores (coefficient of  correlation, -0.25; P = 0.04). Hence, 
encouraging physical exercise by those with type 2 diabetes 
would not only help control the body weight, blood glucose 
levels, and diabetes control, but also would contribute 
control of  anxiety in this population group.

We have included a consecutive sample. Additionally, 
standardized instruments were used for assessment of  
anxiety and depression. Moreover, use of  biochemical 
parameters of  diabetes added to the objectivity of  the 
findings.

However, the study has certain limitations. The cross-
sectional nature of  the study precludes deriving any causal 
association between different variables. Also, the subjects 
were not followed up and hence the future course of  
depressive and anxiety symptoms in relation to different 
variables cannot be commented up on. It would be 
informative to prospectively follow up these subjects in 
order to assess the time course of  the symptoms and 
outcome.

Conclusions

Diabetes mellitus is a chronic condition with progressively 
increasing trends over the years. Prevalence of  anxiety and 
depression tends to be higher among this population group. 
This adds to the cost, morbidity, and mortality. Association 
of  anxiety/depression with type 2 diabetes could be 
detrimental to the care of  either of  these conditions and 
could worsen the prognosis. Monitoring of  biochemical 
parameters like HbA1c and postprandial blood glucose 
levels and BMI could be a guide to development of  anxiety 
in these patients. Also, physical exercise seems to have a 
protective effect on anxiety in those with type 2 diabetes 
mellitus.
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