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ABSTRACT

Background: The burden of type 2 diabetes mellitus (T2DM) is increasing due to aging, rising living standards, and
changing lifestyles. Along with this, the presence of some psychological factors such as depression, anxiety, and stress
have also been hypothesized as potential risk factors for T2DM. Objectives: The objective is to study the association of
depression, anxiety, and stress with T2DM. Materials and Methods: This case—control study was conducted in diabetes
outpatient department and urban field practice area of GMC Nagpur with 100 cases and 100 age- and gender-matched
controls, respectively. Apart from assessing sociodemographic details and anthropometric measurement, the presence
and severity of depression, anxiety, and stress were assessed using Hindi translated and validated version of Depression
Anxiety and Stress Scale-21. Chi-square for linear trend followed by crude and age-gender adjusted odds ratio (OR) was
calculated for each factor under the study. Results: A positive linear association was seen with increasing levels of each
depression, anxiety, stress, and T2DM. A strong association was seen between the presence of depression, anxiety, stress,
and T2DM, AOR = 4.02 (2.48-8.05), 5.77 (3.03—-10.98), and 6.71 (3.56—12.63), respectively. Conclusion: Depression,
stress, and anxiety were seen to be strongly associated with T2DM.
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INTRODUCTION

Type 2 diabetes mellitus (T2DM) is a global public health
crisis that threatens the economies of all nations, particularly
developing countries. The global prevalence of diabetes has
grown from 4.7% in 1980 to 8.5% in 2014.1" Wild et al.
estimated the prevalence of diabetes to be doubled globally
from 171 million in 2000 to 366 million in 2030.) Much of
this increase is occurring in developing countries like India
which harbors 69.1 million diabetics with its prevalence in
adults (2079 years) to be 8.7%.5!
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This increase is supposed to be due to population growth,
aging, rising living standards, steady urban migration,
and lifestyle changes such as unhealthy diets, obesity, and
sedentary habits.™

Apart from these factors, psychological factors such as
depression, anxiety, and stress have been increasingly
emerged as potential risk factors. Several independent
studies have tested the hypothesis that depression, anxiety,
and stress is associated with an increased risk for the
development of T2DM.F'? Literature has reported that
patients with T2DM are almost twice as likely to suffer
from depression, anxiety, and chronic stress as the general
population.t'¥ The coexistence of these conditions represent
a major clinical challenge, due to poor glycemic control,
diabetes complications, worsened prognosis, and quality
of life.l'*15] This could be prevented if these conditions be
diagnosed and cross-screened.
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Well-matched case—control studies targeting the population of
specific setting are indicated to throw more light on association
of these factors in the development of T2DM. Only then,
prevention strategies for T2DM can be built around preventing
and diagnosing conditions such as depression, anxiety, and
stress. Moreover, a majority of the studies conducted to test
the association between psychological factors and T2DM are
carried out in foreign countries with only scare studies in an
Indian setting. Therefore, there is a need of studies which would
study the association of psychological factors in Indian settings.

Objective

The objective is to study the association of depression,
anxiety, and stress with T2DM.

MATERIALS AND METHODS

This case—control study was conducted in diabetes outpatient
department (OPD) and urban field practice area of GMC,
Nagpur, after obtaining the ethics approval. The sample size was
calculated using the study done by Vidya GS and Suryakanta
AHU and estimated to be 100 in each group, i.e. a total of 200
subjects. Cases were selected from diabetes OPD, which included
patients >30 years of age with recently (within one month)
diagnosed T2DM as per the 2006 World Health Organization
diagnostic criteria of diabetes.'”” Only urban residents were
selected for the study for the convenience of selecting controls.
Equal number of 5 years age group and gender-matched, non-
diabetic individuals, who were permanent residents of the urban
field practice area, were selected as controls from the urban
health training center. Individual with type 1 diabetes mellitus,
gestational diabetes, pregnant women, or on any anti-diabetic
drugs were excluded from the study. After selection of controls
by matching and applying exclusion criteria, their fasting blood
glucose levels were measured using glucometer after observing
overnight fasting of 8 h. Individuals with fasting blood glucose
levels below 110 mg/dl were selected as controls.

Pre-designed proforma was used to assess sociodemographic
details by interview method. All the anthropometric
measurement such as height, weight, and waist circumference
were measured using standard guidelines!®! following which
body mass index (BMI) was calculated. Depression, anxiety,
and stress were assessed using the depression anxiety stress
scale-21 (DASS-21), a short version of DASS-42["! which
has 42 items. DASS-21 consists of 21 items, divided into 3
separate subscales with 7 items each for depression, anxiety,
and stress and has good reliability estimates.?" The translated
and validated version of the scale into Hindi language was
available®and was therefore used in this study.

The individuals were required to indicate the presence of
symptoms indicated in each of the items over the period of
the previous week using a 4-point severity scale, as follows:

0 - did not apply to me at all over last week;

1 - applied to me to some degree/for some time;

2 - applied to me to a considerable degree/for a good part
of time;

3 -applied to me very much/most time over past week;

Classification of these factors was done as follows:

Levels Depression Stress Anxiety
score scores scores
Normal 04 0-7 0-3
Mild 5-6 89 4-5
Moderate 7-10 10-12 6-7
Severe 11-13 13-16 8-9
Extremely severe >14 >17 >10
Statistical Analysis

Data were entered and analyzed using statistical software Epi
Info 7.1.5.2 and STATA. Descriptive statistics were used to
summarize baseline characteristics. To assess the association,
odds ratio (OR) and 95% confidence interval (CI) was
calculated. Chi-square test for linear trend was applied to
assess the linear relationship between the risk factors and
T2DM. Further, age- and gender-adjusted OR was calculated
by binary logistic regression analysis. P <0.05 was considered
to be statistically significant.

RESULTS

The study included 100 cases and 100 controls with 62 males
in each group. Characteristic variables of subjects are depicted
in Table 1. BMI and waist circumference were significantly
higher among cases.

Table 2 shows that in comparison to controls, cases had
higher severity of depression and as the levels of depression
increased,chances of having T2DM were also increasing. This
was supported by MH Chi-square for trend =20.03; P < 0.001.

Table 3 shows that the number of cases in each level of anxiety
was higher in comparison with controls. On application of Chi-
square for trend, it was seen that there is a statistically significant
linear association between level of anxiety and T2DM (MH
Chi-square =32.02; P <0.001). In comparison with the normal
level of anxiety, those subjects having a mild level of anxiety
had OR = 3.58, those with moderate level had OR = 11.42, and
those with severe/extremely severe anxiety had OR = 26.66.

Table 4 shows that, when Chi-square test for trend was
applied, it was seen that there was a statistically significant
increased risk of T2DM with increasing severity of stress
(MH Chi-square for trend = 39.21, df = 3, P <0.001). When
compared to normal levels, the risk of T2DM was 3, 8, and
21 times higher in individuals having mild, moderate, and
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Table 1: Characteristic variables of the study subjects
Variables Cases Control P
Mean+SD Range Mean+SD Range
Age (years) 53.78+11.03 30-86 54.08+10.94 30-86 0.84
BMI (kg/m?) 25.24403.16 18.9-33.02 23.00+2.34 18.08-30.94 0.007
Waist circumference (cm) 90.304+07.92 72.2-110.6 85.914£06.81 73.2-102.4 <0.001

BMI: Body mass index, SD: Standard deviation

Table 2: Linear association between levels of depression

Table 4: Linear association between levels of stress and

and T2DM T2DM
Levels of Study subjects, n (%) OR Levels of Study subjects, n (%) OR
depression Cases Control stress Cases Control
Normal 39 (39.00) 71 (71.00) 1.00 Normal 31 (31.00) 74 (74.00) 1
Mild 36 (36.00) 21 (21.00) 3.12 Mild 22 (22.00) 16 (16.00) 3.22
Moderate 19 (19.00) 07 (07.00) 4.94 Moderate 29 (29.00) 08 (08.00) 8.65
Severe 05 (05.00) 01 (01.00) 10.92* Severe 15 (15.00) 02 (02.00) 21.48%*
Extremely severe 01 (01.00) 00 (00.00) Extremely severe 03 (03.00) 00 (00.00)
Total 100 (100.00) 100 (100.00) Total 100 (100.00) 100 (100.00)

Mantel-Haenszel Chi-square for trend=20.03; df=3; P<0.001. *For
analysis, severe and extremely severe level of stress was combined
as there were no controls in extremely severe level. OR: Odds ratio,
T2DM: Type 2 diabetes mellitus

Table 3: Linear association between levels of anxiety and

T2DM
Levels of Study subjects, n (%) OR
anxiety Cases Control
Normal 42 (42.00) 80.00 (80.00) 1
Mild 32 (32.00) 17.00 (17.00) 3.58
Moderate 12 (12.00) 02.00 (02.00) 11.42
Severe 07 (07.00) 01.00 (01.00) 26.66*
Extremely severe 07 (07.00) 00.00 (00.00)
Total 100 (100.00) 100 (100.00)

Mantel-Haenszel Chi-square for trend=32.02; df=3; P<0.001. *For
analysis, severe and extremely severe level of stress was combined
as there were no controls in extremely severe level. OR: Odds ratio,
T2DM: Type 2 diabetes mellitus

severe cum extremely-severe level of stress levels of stress,
respectively.

Table 5 shows the results of bivariate analysis and also
age- and gender-adjusted OR calculated by logistic regression
analysis, which reveal that even after adjustment depression,
anxiety and stress were strongly associated with T2DM.

DISCUSSION

The age and gender distribution of the study subjects were
similar in both the groups as matching was carried out, and
therefore, there was no significant difference between cases
and control regarding age and gender. It was seen that higher
number of cases had depression (61%), anxiety (58%), and

Mantel-Haenszel Chi-square for trend=41.26;df=3; P<0.001. *For
analysis, severe and extremely severe level of stress was combined
as there were no controls in extremely severe level. OR: Odds ratio,
T2DM: Type 2 diabetes mellitus

stress (69%) than controls, with a higher number of subjects
in cases in every levels of each depression, anxiety, and
stress. On applying Mantel-Haenszel (MH) Chi-square
for trend, a linear association was seen for each of the 3
factors, as the levels of depression (MH Chi-square = 20.03;
P < 0.001), anxiety (MH Chi-square = 32.02; P < 0.001),
and stress MH Chi-square = 41.26; P < 0.001) increased,
chances of having T2DM also increased. Apart from the
linear association, it was also seen that the presence of any of
this factors increases the risk of having T2DM; the presence
of depression was increased risk by 3.8 times, anxiety by
5.5, and stress by 6.33 times. It was seen that even after age
and gender adjustment made by binary logistic regression
analysis, there was a very strong association between
depression, anxiety, and stress (AOR = 4.02, 5.7, and 6.71,
respectively.)

It was seen that BMI and central obesity were significantly
higher in cases in comparison to controls which is supported
by various other authors.?>?"! Bener A et al.*® also showed
the linear association between increasing levels of depression,
anxiety, stress, and risk of T2DM. Studies by Islam ez al.* and
Saadalla et al.® independently showed that depression and
T2DM are significantly associated. The finding of our study
regarding the association of anxiety is also supported by studies
conducted by Balhara™ (P = 0.02), Engum,” Almawi et al.*"
(P<0.001), and Afzal et al.*?(OR = 5.348;CI = 2.15-13.29).
Stress is also studied as an independent risk factor by various
authors like Dutt et al.®*'(OR = 4.3;C1 = 2-9.4; P < 0.001),
Majgi et alP* (OR = 10.5; CI = 1.3-90.7, P = 0.03), and
Afzal et al®? (OR = 4.52; CI = 1.95-10.50) and emerged as
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Table 5: Results of bivariate and binary logistic regression analysis

Variables Unadjusted OR 95% CI P Adjusted OR 95% CI P
Depression 3.82 2.12-6.90 <0.001 4.02 2.48-8.05 <0.001
Anxiety 5.52 2.93-10.37 <0.001 5.77 3.03-10.98 <0.001
Stress 6.33 3.42-11.72 <0.001 6.71 3.56-12.63 <0.001
OR: Odds ratio, CI: Confidence interval
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