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Abstract

Introduction: Coexistence of diabetes and depression, stress and anxiety increase the risk of diabetes complications and reduces the overall
quality of life. Objectives: To assess the prevalence of depression, stress and anxiety among patients with type 2 diabetes mellitus attending a
community-based and peer-led life style modification setting.Materials and methods: Descriptive study was carried out among 145 purposively
selected clinically diagnosed type 2 diabetics attending community-based and peer-led life style modification setting from February 2019 to July
2019. Patients were interviewed regarding depression, stress and anxiety using the Patient Health Questionnaire-9 (PHQ- 9) and Generalized
Anxiety Disorders-7 (GAD-7) and Cohen’s perceived stress scale (PSS-10). Data were analysed using coGuide software. The level of statistical
significance assumed in all the calculations was p<0.05.Results:The mean age was 52.39+ 5.79 years with equal proportion of males 73
(50.34%) and females 72 (49.66%). The mean duration of diabetes was 7.41+ 6.39 years. The Cohen perceived stress score was low in
27(18.62%),moderate in 101(69.66%) and high in17(11.72%) participants. The GAD-7 anxiety score was mild in 55 (37.93%),moderate in 31
(21.38%)and high in 17(11.72%) participants. The PHQ score was mild in 42(28.97%) and was severe in only 8(5.52%) participants. The
association of depression, stress and anxiety was significant only for gender (p -value of 0.006).Conclusion:Prevalence of depression, stress and
anxiety was mild to moderate among patients with type 2 diabetes mellitus attending a community-based life style modification setting
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Introduction

Diabetes is a lifelong journey that results in fundamental changes in
the patients’ lifestyles and may cause increased psychological anxiety
and distress, financial burdens, and adverse health effects [1]. The
number of people with diabetes in India has been projected to increase
to 109 million by 2035. Diabetes is associated with an increased risk
of both physical and psychological complications, both of which
impact on mortality. Depression, stress and anxiety are highly
prevalent psychological disorders in the diabetic population[2].1t was
estimated that diabetic patients have at least twice the risk of
depression or anxiety that is associated with increased risk of
comorbidities, interference with daily activities and quality of life,
higher health care costs, and more complications when compared to
normal patients[3]. Worldwide estimates of the prevalence of
depression and anxiety among diabetic patients appear to vary by
nations; though data is scarce from developing countries, studies from
Asia (including India) report prevalence rates of depression ranging
from 17% to 44% and for anxiety it is from 4% to 58%][4]. A recent
meta-analysis of 16
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studies[5] had revealed analarming significant association between
depression and increased risk of mortality (odds ratio, OR = 1.5) in
patients with diabetes.Stress is a nonspecific bodily response to any
demand made upon it. As adherence to various self-management
practices is the cornerstone of daily management of type 2 diabetes,
perceived stress could negatively impact the long-term health
outcomes of the affected individuals[6]. Stressful life events are,
however, prone to happen and it is important to identify how
perceived stress impacts blood glucose levels, of individuals with
diabetes using perceived stress scale by Cohen’s[7].Depression has
been recognized as a common comorbidity in patients with type 2
diabetes associated with poor glycaemic control, functional
impairment, increased risk of diabetic complications and mortality,
and reduced societal productivity[8]. The 9-item Patient Health
Questionnaire (PHQ-9) is one of the most popular self-administered
screening tools that has been validated in many populations[9].There
are many previous individal studies reported by Thour et al[2]
,Wolfgram et al[10]and Wiernik et al[11] that hypothesized the
association of stress, depression and anxiety on diabetes using these
screening tools. In another cross-sectional study among adult patients
with T2DM in five public primary care centres in the western region
of Saudi Arabia by Alzahrani A et al [12]the prevalence of
depression, anxiety, and stress were 33.8%, 38.3%, and 25.5%,
respectively and the major predictors of psychological distress were
age, sex, the presence of comorbidities, duration since T2DM
diagnosis, and serum level of hemoglobin Alc. Another study by
Gupta Y et al[13]from India reported the prevalence of depression as
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41% using (PHQ score >15).Depression was significantly more

prevalent in rural subjects (57%) when compared to urban ones

(31%, P = 0.049). Due to varying prevalence rate of diabetes as well

as depression and anxiety from various parts of India, the exact

disease burden still remains unclear. The prevalence of comorbid

diabetes, depression and anxiety is limited in India.This study adds to

the limited available information on the prevalence of anxiety, stress

and depression checked using screening tools among diabetics

inindia. To the best of our knowledge, the utility of generalized

anxiety disorders 7-item (GAD-7) scale, Patient Health Questionnaire

(PHQ-9) and Perceived stress scale by Cohen’s has been evaluated for

the first time in India to study this association. This data will be

helpful for the healthcare providers to plan collaborative care in

healthcare settings.

Aims and objectives

To assess the prevalence of depression, stress and anxiety among type

2 diabetics attending a community-based peer- led lifestyle

modification setting.

Materials and methods

Study design

A descriptive cross-sectional study

Source population

Subjects attending a community-based lifestyle modification setting

Study population

Subjects diagnosed with type 2 diabetes and attending a community-

based lifestyle modification setting.

Study setting

The study was conducted at a community centre.

Study period

For a period of 6 months from February 2019 to July 2019

Sample size and sampling technique

All 145 patients with type 2 diabetes mellitus attending the lifestyle

modification centre were selected according to convenience sampling

for the feasibility of the study.

Ethical and informed consent

Prior permission was obtained from ethical members of the

community centre and written informed consent was taken from all

the subjects before the study started. Confidentiality was maintained

all along.

Inclusion criteria

. Both male and females aged 18-60 years.

. Subjects who can comprehend the questionnaire

. At least diabetic since a year and on medication

Exclusion criteria

. Previous clinical diagnosis of anxiety, depression, and other
psychiatric disorder.

. Taking drugs like—sedatives,glucocorticoids, and
osuppressive

. Not receiving any psychiatric treatment which could have an
effect on the result.

Data collection

The psychological assessment was carried under a team of data

collectors who were trained in the questionnaire (GAD-7, PHQ-9,

PSS-10). Prior permissions were obtained from all the originators of

the questionnaires to use them in this study.

Generalized anxiety disorder

The GAD- 7 scale was used for evaluation of anxiety, and relevant

clinical details were obtained. Anxiety was assessed by administering

the GAD-7 scale. This scale is useful for evaluating the presence and

severity of GAD in clinical practice. This tool has several advantages.

First, a 7-item anxiety scale - the GAD-7 - is a useful tool with strong

criterion validity for identifying probable cases of GAD. Second, the

scale is also an excellent severity measure as increasing scores on the

GAD-7 are strongly associated with multiple domains of functional

impairment and disability days. Third, although many patients had

anxiety and depressive symptoms, factor analysis confirms GAD and

depression as distinct dimensions, GAD-7 measuring GAD with high

sensitivity and specificity with appropriate cut-offs. It assesses the

symptoms experienced by participants during the 2-week period

immune

before they take the survey. On the basis of participant response to the
frequency of any particular symptom (0 = not at all, 1 = several days,
2 = more than half of the days, and 3 = nearly every day), a total score
ranging from 0 to 21 was obtained, with higher scores indicating
patients increased self-report of anxiety severity. The division of
GAD-7 scores into ratings of mild (5-9), moderate (10-14), and severe
anxiety (>15) was used in this study[14].

Cohen’s perceived stress scale

The PSS-10, (Cohen et al.,1983) measures an individual’s appraisal of
their life as stressful (i.e., unpredictable, uncontrollable and
overloading). Item examples include, ‘How often have you felt
nervous or stressed?” and ‘How often have you felt confident about
your ability to handle your personal problems?’ People rated how
often they had experienced these feelings in the last week on a Likert
scale from 0 = never to 4 = very often. PSS-10 scores were obtained
by reversing the scores on the four positive items; the items were 4, 5,
7 and 8. Total scores range from 0 to 40, with higher scores indicating
greater overall distress. Coefficient alpha reliability was 0.86 for a
newly diagnosed breast cancer population consistent with alphas from
0.75 to 0.86 in the general literature (Cohen et al., 1983)[7].

Patient health questionnaire

The PHQ-9 is derived from the DSM-IV diagnostic criteria, and
consists of 9 questions pertaining to the frequency of depressive
symptoms during the preceding two weeks. Each item is scored from
0 (not at all) to 3 (nearly every day), with a total score ranging from 0
to 27. Cut-off values of 5, 10, 15 and 20 have been widely used to
define mild, moderate, moderately severe, and severe depressive
symptoms (Kroenke et al., 2001)[9].

Investigations:The values of the glucose measures — HbAlc and
systolic blood pressure and diastolic blood pressure were measured.
Next, questionnaire studies were carried out which was accompanied
by brief information such as: age, sex, place of residence, education,
marital status, professional activity, body mass, height, used
stimulants, comorbidities, the duration of diabetes, the occurrence of
diabetes complications and the taken drugs.

The questionnaire was filled in personally and anonymously by the
patients.

Life style modification centre

The study was an inpatient holistic intervention conducted in Nadiad
and Bhavnagar in Gujarat.Vegetarian diet, daily practice of Raja Yoga
Meditation, attending daily class on positive thoughts, avoidance of
tobacco, refraining from consumption of alcohol or any harmful
substances, along with the associated beliefs listed above, form a part
of “Brahma Kumari’s Raja Yogi Lifestyle”. The patient after
screening for inclusion and exclusion criteria were taken for the study.
4 camps were conducted.

Study variables

Prevalence of depression, stress and anxiety were considered as
dependent or primary outcome variables. Age, sex, marital status,
residence, religion, level of education, duration of diabetes, having

diabetic complications, smoking status, status of alcohol
consumption, comorbidities were considered as independent
variables.

Statistical analysis:The statistical analysis was performed using the
coGuide software. The level of statistical significance assumed in all
the calculations was p<0.05. Basic statistics, i.e., the mean and the
standard deviation were calculated for quantitative data. The Chi-
square test were used for checking the occurrence of relationships
between the considered variables. The reliability of the applied
questionnaires was checked by calculating the Cronbach’s alpha
coefficient (> 0.7 was considered acceptable) for (GAD-7, PHQ-9,
PSS-10)coGuide version V.1.0 was used for statistical analysis[15].
Results

The mean age was 52.39+ 5.79 years in the study population.
Proportion of males was 73 (50.34%) and 72 (49.66%) were female,
majority of 135 (93.1%) was married. Majority as 71 (49.10%) were
graduated and professionals, 37 (25.52%) did high school and 20
(13.79%) completed higher secondary. Hindu were 144 (99.31%) and
139 (95.86%) were living in urban area. Majority 106 (73.10%) were
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from nuclear family. The mean duration of diabetes was 7.41+ 6.39 hypertension, 50(34.5%) had dyslipidaemia and 41(28.3%) had OA.
(in year), majority 73 (50.3%) had diabetes >5 years in study Majority of 30(20.7%) had neuropathy followed by 3 (2.1%) had
population. As onset of disease, majority 108(74.5%) reported retinopathy and 1 (0.7%) had Neuropathy as micro vascular
insidious. Diabetes diagnosed through Routine check-up for other complications where Macro vascular Complication reported as 7
illness in 84(57.9%) and in 40(27.6%) it was diagnosed while health (4.8%) with CAD followed by 2 (1.4%) with PVD and 9 (6.2%) had
screening. Majority of 114(78.6%) had obesity, 53(36.6%) had ED as Other Complication. (Table 1)

Table 1: Baseline socio-demographic characteristics and clinical parameters of the study population (N=145)

Parameter Variables Summary
Age (meantSD) 52.39+ 5.79 (range 35 to 60)
Gender Male: female (ratio) 73:72
Single 4 (2.8%)
Marital status Married 135 (93.1%)
Widower/widow/divorced 6 (4.1%)
Iliterate 4(2.76%)
Middle school 13(8.97%)
Education High school 37(25.52%)
Higher secondary 20(13.79%)
Graduate and professional 71 (49.10%)
Religion Hindu 144(99.31%)
Muslim 1(0.69%)
Locality Urban 139(95.86%)
Rural 6(4.14%)
. Nuclear 106(73.10%)
Type of family Joint 39 (26.90%)
<1 year 17 (11.70%)
Duration of diabetes in years 1to 5 years 55 (37.9%)
>5 year 73 (50.3%)
Acute 14(9.7%)
Mode of onset Sub-Acute 23(15.9%)
Insidious 108(74.5%)
Obesity 114(78.6%)
Hypertension 53(36.6%)
Co-Morbid conditions Dyslipidemia 50(34.5%)
Hypothyroidism 22(15.2%)
Cataract 11(7.6%)

Never smokers were 134 (92.4%), 8 (5.5%) were past smokers and 3 (2.1%) were current smokers. Alcohol habit was found only in 7(4.8%)
participants. Majority 120 (82.8%) were doing sedentary work, followed by 21 (14.5%) working in light outdoor places, whereas 137 (94.5%)

participants were vegetarian. (Table 2)
Table 2: Baseline lifestyle-related characteristics of the study population (N=145)

Lifestyle-relatedcharacteristics Parameter Summary
Current 3(2.1%)
Smoking Past 8(5.5%)
Never 134(92.4%)
Current 7(4.8%)
Alcoholic Past 4(2.8%)
Never 134(92.4%)
Sedentary 120(82.8%)
ngceu‘ga‘fig;k’ Light outdoor 21(14.5%)
Heavy outdoor 4(2.8%)
Dietary preference Mixed vegetarian & non vegetarian 8(5.6%)
Vegetarian 137(94.5%)

The Cohen perceived stress score was low in 27(18.62%), moderate in 101(69.66%) and high in 17(11.72%) participants. The GAD-7 anxiety
score was mild in 55 (37.93%), moderate in 31 (21.38%) and high in 17(11.72%) participants. The PHQ score was mild in 42 (28.97%) and was

severe in only 8(5.52%) participants. (Table 3)
Table 3: Summary of stress, anxiety and PHQ scores in the study population (N=145)

Baseline Summary
Cohen perceived stress total score 18.77 £5.77 (ranged 1 to 33)
Low stress 27 (18.62%)
Moderate stress 101(69.66%)
High perceived stress 17 (11.72%)
Anxiety Severity 7.77 £4.91 (ranged 0 to 20)
Minimal anxiety 42(28.97%)
Mild anxiety 55 (37.93%)
Moderate anxiety 31 (21.38%)
Severe anxiety 17 (11.72%)
PHQ 8.34 £ 6.24 (ranged 0 to 27)
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Normal 9 (6.21%)
Minimal depression 41 (28.28%)
Mild depression 42 (28.97%)
Moderate depression 27 (18.62%)
Moderately severe depression 18 (12.41%)
Severe depression 8 (5.52%)

The association of depression, stress and anxiety with different demographic parameters like Age, Education, locality, type of family and
Duration of diabetes found to be insignificant with a p value (0.369, 0.478, 0.345,0.574, 0.515) respectively. Between gender there was
statistically significant difference in severity of disease observed with a p-value of 0.006. (Table 4)

Table 4: Association of depression, stress and anxiety with demographic parameters (N=145)

Demographic Severe Disease .
parameters Yes No Chi square P value
Age Group
Up To 50 (N=45) 11 (24.44%) 34 (75.56%)
>50 (N=100) 18 (18%) 82 (82%) 0.806 0.369
Gender
Male (N=73) 21 (29.17%) 51 (70.83%)
Female (N=72) 8 (10.96%) 65 (89.04%) 7511 0.006
Education
Illiterate (N=4) 2 (50%) 2 (50%)
Middle School (N=13) 3 (23.08%) 10 (76.92%)
High School (N=37) 9 (24.32%) 28 (75.68%) 3.498 0.478
Higher Secondary (N=20) 3 (15%) 17 (85%) ' '
Post-Graduate Or
Professional Degree (N=71) 12 (16.9%) 59 (83.19%)
Locality
Rural (N=6) 2 (33.33%) 4 (66.67%)
Urban (N=139) 27 (19.42%) | 112 (80.58%) 0.695 0.345
Type Of Family
Joint (N=39) 9 (23.08%) 30 (76.92%)
Nuclear (N=106) 20 (18.87%) 86 (81.13%) 0.316 0.574
Duration of diabetes
<1 Year (N=17) 2 (11.76%) 15 (88.24%)
1To5 Years (N=55) 10 (18.18%) 45 (81.82%) 1.327 0515
>5 Years (N=73) 17 (23.29%) 56 (76.71%)

Discussion

The study aimed to assess the prevalence of depression, stress and
anxiety among type 2 diabetics attending a community-based, peer-
led lifestyle modification setting in India. The mean age was 52.39+
5.79 years in the study population with almost equal male and female
ratio. The mean duration of diabetes was 7.41+ 6.39 years. The Cohen
perceived stress score was moderate among 101 (69.66%)
participants. The GAD-7 anxiety score was moderate in 31 (21.38%)
participants. The PHQ score was severe in only 8(5.52%) participants.
The association of depression, stress and anxiety with different
demographic parameters like Age, Education, locality, type of family
and Duration of diabetes found to be insignificant with a P value
(0.369, 0.478, 0.345,0.574, 0.515) respectively. Between gender there
was statistically significant difference (p value of 0.006).0f 145
patients with type 2 diabetes mellitus, nearly 53(36%) of the patients
exhibited moderate to severe depression and majority 118 (83%)
showed perceived stress and nearly 48 (33%) had generalized anxiety
disorders. This finding was very much similar to a cross-sectional
study bySharma K et al[16] in Nepal where out of 296 patients with
type 2 diabetes mellitus, more than half (57.8%) of the patients
exhibited depression and nearly half (49.7%) showed generalized
anxiety disorders. Regarding severity of depression, 42 (28.97%),
45(31%), 8(6%) patients had mild, moderate, and moderately severe,
and severe depression, respectively. Although data related to severity
from India are limited, a study in Saudi Arabia showed mild,
moderate, severe, and extremely severe depression among 9.3%,
14.0%, 7.1%, and 3.3% of patients with type 2 DM, respectively[17].
Regarding severity of anxiety 55 (37.93%) , 31 (21.38%) and 11(
17%) had mild, moderate and severe anxiety. Our finding is slightly
higher than the finding reported by the study in India which showed
overall prevalence of anxiety among 34% of patients where mild,
moderate, and severe anxiety was found in 22%, 8%, and 4%, of

patients, respectively, by GAD-7 scale [18]. In the present study 73
(50.3%) participants reported >5 years of duration of diabetes. This
finding was similar to a cross-sectional study byGeleta BA et al [19]
in southwest Ethiopia where the mean duration of stay with type 2
diabetes was 5.5 (SD = 3.9). Unlike the current study, the
measurement tool used to measure depression was Beck Depression
Inventory (BDI) scale questionnaire. Respondents aged 52.39+ 5.79
(range 35 to 60) years 40-49 years more often showed emotional
states of depression, stress and anxiety. This finding was similar to a
cross-sectional study by [20] where logistic regression analysis
indicated that age 40-49 years (OR=2.57, 95% CI: 1.59-4.13) as a
predictor of depression and anxiety.Unlike the current study, the
measurement tool used to measure depression, stress and anxiety was
DASS-21. In the present study almost equal male and female ratio
was observed 73:72. This finding was in contrast to a multicentric
study by Ali Khan K et al [21] where there was a slight
preponderance of females (57.5%) and Anxiety and depression was
measured by using the Hospital Anxiety and Depression Scale
(HADS). Various factors, such as age, education, locality, type of
family and duration of diabetes were predicted to be associated with
depression, stress and anxiety. But our study failed to prove this
association. This finding was in contrast to a study by Camara A,[22]
among African patients in Guinea, where variables such as gender,
marital status, level of education, DM duration, smoking status,
number of doctor’s visits, DM therapy, and comorbidities, were
predicted to be associated with depression, stress and anxiety. In the
current study high perceived stress was observed in 17 (11.72%)
participants. This finding can be compared to a subset analysis of the
nationwide cross-sectional survey, conducted across Indian zones
under the National Multicentric Diabetes Control Program by Mishra
A etal [23] where people with prediabetes were under more stress as
compared to those with diabetes in India. The life style modification
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program to reduce the levels of HbAlc and to reduce the burden of
depression, stress and anxiety was very much similar to Kerala
diabetes prevention program (K-DPP) [24] where the context was
interlinked with evidence-based behaviour change techniques that
benefited policy makers, action implementers, service providers, and
eventually wider populations in India and similar countries.The
lessons learnt from the implementation of such interventions would
also have applicability to other rapidly developing low- and middle-
income countries in the Asia, Pacific and African regions where there
is an urgent need of such interventions to control psychological
burden of diabetics.
Strength
This study adds to the limited information available regarding anxiety
and depression and stress among type 2 diabetics attending a
community centre for life style modification in India. According to
authors knowledge, this was the first study to examine co- occurrence
of depression, anxiety and stress among type 2 diabetics attending a
life style modification centre in India using three different scales.
Limitations
It is descriptive cross-sectional study which could not explore the
causal relationship between anxiety, stress and depression with other
associated factors. The study was conducted at a life style
modification centre and only type 2 diabetic patients were considered
which did not allow for generalizability of the findings to the entire
diabetics. The study sample was also low that can affect the study
findings. The study was based on participants response to
questionnaire and hence can be subjected to recall bias. Considering
these limitations, further multicentric interventional population-based
studies are recommended to support the findings of the present study.
Conclusion
Depression, stress and anxiety was high among type 2 diabetics. An
integrated model to manage symptoms of depression, stress and
anxiety is to be developed focusing on early screening and
counselling by psychiatrists. While planning and implementing the
program for this risk groups in the healthcare settings, early screening
and counselling can enhance the efficacy of treatment regimens and
reduce overall burden and improve quality of life of diabetics.
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