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“Perceived stress” and its associated
factors among diabetic patients
receiving care from a rural tertiary
health care center in South India
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Abstract:

BACKGROUND: “Stress” acts as both etiological link and also as an outcome in the case of diabetes
mellitus. There is a paucity of literature regarding stress levels and also factors associated with it
among diabetic patients in India.

OBJECTIVE: To assess the perceived stress levels and their associated factors among diabetic
inpatients in a rural tertiary health care center, South India.

MATERIALS AND METHODS: A facility-based cross-sectional analytical study was conducted among
inpatient diabetics seeking care at a rural tertiary care center in Kolar district of Karnataka. A pre-tested
semi-structured questionnaire was used to capture the sociodemographic, disease-related,
treatment-related and behavior-related characteristics of the inpatients. The outcome of “perceived
stress” was captured using a standard questionnaire of Cohen Perceived Stress Scale—10. Poisson
regression was used for multivariable analysis, and the association was expressed as prevalence
ratio with 95% confidence intervals (Cl).

RESULTS: Out of the 247 study participants analysed, “perceived stress” was seen among 97 (39.3%)
of the participants (95% CI: 33.3%—45.5%). Multivariable analysis showed that factors like younger
age, lesser duration of diabetes, presence of any comorbidity, being underweight, having conflicts
at work place/home in the last 1 month, and not having enough money for treatment had shown
higher levels of “perceived stress.”

CONCLUSION: About two out of five inpatient diabetics seeking care from rural tertiary health centres
had shown to have “perceived stress.” There is a need for the inclusion of stress management
techniques in the diabetes education program at all levels of health-care systems.
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diseases such as diabetes and hypertension
lead to higher healthcare costs due to loss
of productivity from sickness absenteeism,
and premature mortality of economically
productive groups.®

Introduction

Non—communicable diseases are on a
constant rise, especially in Low- and
Middle-Income Countries (LMICs) like India,
compared tohigh-income countries.""! Globally,

there are 463 million people with diabetes A cross-sectionalstudy doneamong diabetics

mellitus. In India, age-adjusted prevalence
of diabetes among adults (20-79 years) was
estimated to be 11.3%, which meant presence
of 88 million diabetic individuals.” Chronic
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in 13 countries showed that about 41% of
them had poor psychological well-being.!!
Patients with diabetes experience stress in
their life as there is a need for adherence to
medications for several years and also due
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to the requirement of lifestyle changes related to diet
and physical activities.>”! Stress has been established to
be the etiological link as well as an outcome in diabetes
mellitus.®1%

Several studies have shown that stress can alter the
metabolism of glucose and thus alter the glycemic status
of the diabetic patients.""'? Stress has not only shown
to increase the risk of diabetes but also contributes
to physical inactivity and difficulties in getting rid of
habits like tobacco and alcohol use.!™ Trials conducted
in various parts of the world have proved improvements
in the glycemic status among diabetics, through stress
combating techniques like “mindfulness based stress
reduction.”l"+18l

There is a paucity of literature from rural India regarding
the stress levels existing among the diabetic patients
and also factors associated with such stress. An estimate
of stress levels can help in setting priorities in mental
health-related interventions, especially among persons
with chronic diseases like diabetes mellitus. Moreover,
identifying the factors that lead to stress among diabetes
can help in planning preventive measures appropriate
for various risk groups and at different levels of health
care. This could also help in decreasing the burden of
behaviour related problems like physical inactivity,
tobacco, and alcohol use among individuals with
diabetes as well as those at risk.

In view of the availability of scanty data on the stress
levels existing among the diabetic patients in the rural
area and at the same time, the potential for application
of such information in public health, this study was
undertaken to assess the perceived stress levels and
factors associated with it among diabetic inpatients in a
rural tertiary care setting.

Materials and Methods

A facility-based cross-sectional analytical study was
conducted during August-September” 2018 among
diabetic in-patients in a tertiary health-care center in
South India. This center is a medical college hospital
situated in rural area catering to the majority of the
population that are dependent on agriculture for their
livelihood and belong to the lower socioeconomic class.
The hospital has a 1000-bedded facility with access to
24 x 7 multi-specialty care with major diabetic in-patient
admission to the Departments of General Medicine and
General Surgery. All the patients with known history
of diabetes of any duration and admitted under the
Departments of Medicine and Surgery were included
in the study. Diabetes patients with any history of
psychiatric morbidity were excluded. All diabetics who
were admitted to intensive care unit and those patients

who were critically ill and thus unable to respond to the
questionnaire were also excluded from the study.

With a previous study reporting 22.1% of diabetics
having stress,! and considering absolute precision
of 5%, the minimum sample size was calculated to be
265 (developed by Department of Biostatistics, Christian
Medical College, Vellore, India).

Sociodemographic details, disease-related factors,
treatment-related factors, personal and behavioral factors
associated with stress were captured using a pre-tested
semi-structured questionnaire (in context to the previous
1 month of the interview).

Cohen Perceived Stress Scale — 10 (PSS-10) was used
to capture the perceived stress levels among diabetic
patients. PSS-10 is one of the more popular tools for
measuring psychological stress. It is a self-reported
questionnaire that was designed to measure “the degree
to which individuals appraise situations in their lives as
stressful.”?’! The PSS items are general in nature rather
than focusing on specific events or experiences. PSS-10
was chosen over PSS-14 or PSS—4 due to its superior
psychometric properties. A review of over 12 studies
using PSS-10 has shown that both Cronbach’s alpha and
Test-retest reliability were >0.7.12

Prior to the study, ethical approval was obtained from
the Institutional Ethics Committee (No. SDUMC/KLR/
IEC/33/2018-19). All patients were interviewed at the time
of their stay in the hospital. Interview was done by a single
person who was well trained with the administration of
PSS5-10. Informed written consent was obtained from all
the study participants before the start of the interview.
Height was measured using stadiometer (accuracy of 0.1
centimeters) and weight using an electronic weighing
scale (accuracy of 0.1 kg). Blood pressure (BP’) was measured
in the right arm after making the patients sit for 3 min with
their back and arm supported. The second reading was
repeated after 3 min only if BP recording was high (=140/90
mmHg). Digital BP measuring apparatus was used to record
BP (Omron BP Monitor, Model: HEM-8712).

Operational definitions

Good family care

Having support from any of the family member to take
regular medications, undergo investigations, and continue
with optimal physical activity and dietary practices.

Current tobacco use
Use of tobacco in any form at least once during the
preceding 1 month of the interview.

Current alcohol use
Intake of alcohol (any quantity) at least once during the
preceding 1 month of the interview.
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Stress

All those who had a cumulative PSS-10 score of “20 and
above” were considered as having “stress.” Since there
is no given standard cut-off PSS scores and various
studies using different cutoffs; we have chosen a more
than or equal to 50% PSS score as the cut-off to define
an individual having “stress.”

Normal blood pressure status
Systolic BP <140 mm Hg and Diastolic BP <90 mm Hg.

Normal glycemic status
Random Blood Sugar level <200 mg/dl.

Data were single entered using EpiData software
version 3.1 (EpiData Association, Odense, Denmark).
Data were analyzed using EpiData Analysis V.2.2.2.178.
and Stata statistical software version 11 (StataCorp
LP, College Station, TX, USA). Continuous data such
as age were expressed using the mean (standard
deviation [SD]). All the categorical data were expressed
in counts (percentage). The association between perceived
stress and socio-demographic details, disease-related
factors, treatment-related factors, personal and behavioral
factors was analyzed using bivariate logistic regression.
The variables which were found to be significant in
bivariate regression were included in the multivariable
analysis. Poisson regression was used for multivariable
analysis, and the association was expressed as Prevalence
Ratio with 95% Confidence Interval (CI). A value of
P < 0.05 was considered statistically significant in the
multivariable analysis.

Results

During the period of study a total of 264 in-patient
diabetics who met the inclusion criteria and gave written
consent for participation were interviewed. Of the total
264 diabetics, 17 had missing information and thus were
excluded from the final analysis. Thus, a total of 247
in-patient diabetics were analyzed and all the results
are reported for n = 247. Of the 247 study participants,
mean (SD) age was 55.4 (13.3) years and 166 (67.2%) were
males. The detailed sociodemographic characteristics are
shown in Table 1.

Of the 247 study participants, 104 (52.1%) had at
least one comorbidity, and about half of the study
participants (38.1%) had diabetes for at least 5 years.
Abnormal BP readings were noted in 21.5%, whereas
56.7% of them had abnormal random blood sugar levels.
The detailed disease, treatment, personal, and behavioral
characteristics are shown in Table 2.

Perceived stress was seen among 97 (39.3%) of the
participants (95% CI: 33.3%—45.5%). Multivariable

Table 1: Sociodemographic characteristics of
inpatient diabetics seeking care in a rural tertiary
care center in South India (n=247)
Sociodemographic characteristic

Age (years)

Frequency, n (%)

<40 28 (11.4)

41-59 117 (47.3)

260 102 (41.3)
Gender

Male 166 (67.2)

Female 81 (32.8)
Years of schooling

No formal education 19 (7.7)

1-7 87 (35.2)

8-10 102 (41.3)

>10 39 (15.8)
Occupation

Unemployed (includes homemaker) 86 (34.8)

Employed 161 (65.2)
Marital status

Currently married 217 (87.8)

Others* 30 (12.2)
Socioeconomic status*

Class | 21 (8.5)

Class Il 51 (20.7)

Class llI 69 (27.9)

Class IV 84 (34.0)

Class V 22 (8.9)
Family type

Nuclear 142 (57.5)

Joint 105 (42.5)

*Modified B G Prasad classification for January 2018, #Include unmarried/
widowed/separated/divorced

analysis showed that people aged <40 years, duration
of diabetes being <1 year or a duration between 6
and 10 years, presence of any comorbidity, being
underweight, having conflicts at workplace/home in
the previous 1 month, and not having enough money for
treatment had higher perceived stress after adjusting for
all other variables in the model [Table 3].

Discussion

The current study highlights the fact that perceived stress
is higher among the in-patient diabetics seeking care
from a rural tertiary care center (39%). Age <40 years,
lesser duration of diabetes (<10 years), presence of any
comorbidity, being underweight, having conflicts at the
workplace/home and not having enough money for
treatment were found to be independently associated
with having high perceived stress.

A study done in 17 high-income countries and LMICs
which including India, reported 9.8% of diabetics
to be under permanent stress (assessed using two
semi-structured questions).””’ A study conducted in
Mangalore, Karnataka, among type 2 diabetic patients
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Table 2: Disease, treatment, personal, and
behavioral-related characteristics of in-patient
diabetics seeking care in a rural tertiary care center
in south India (n=247)

Study characteristic n (%)
Duration of diabetes (years)

<1 70 (28.3)

1-<5 83 (33.6)

6-<10 51 (20.7)

>10 43 (17.4)
Treatment for diabetes

OHAs alone 88 (35.6)

OHAs + insulin 135 (54.7)

Insulin alone 24 (9.7)
Associated comorbidity*

None 143 (57.9)

One 67 (27.1)

Two 26 (10.5)

>Two 11 (4.5)
BMI#

Under-weight 13 (5.3)

Normal 57 (23.1)

Overweight 36 (14.5)

Obese 141 (57.1)
Glycemic status®

Normal 107 (43.3)

Abnormal 140 (56.7)
BP status'

Normal 194 (78.5)

Abnormal 53 (21.5)
Tobacco use

Yes 30 (12.2)

No 217 (87.8)
Alcohol use

Yes 21(8.5)

No 226 (91.5)
Good family care

Present 214 (86.6)

Absent 33(13.4)
Conflicts at work place/home

Present 86 (34.8)

Absent 161 (65.2)
Disturbed sleep

Present 118 (47.8)

Absent 129 (52.2)
Have enough money for treatment

Yes 78 (31.6)

No 169 (68.4)

*Includes hypercholesterolemia/heartdisease/asthma/hypothyroid/
hyperthyroid, BMI classification for Asian population, SRandom blood sugar
<200 mg/dl is normal, "Abnormal BP - systolic BP 2140 mmHg and/or
diastolic BP 290 mmHg. OHA=0Oral hypoglycemic agents, BMI=Body mass
index, BP=Blood pressure

showed 22.1% of diabetics had stress (assessed using
PSS-10).1'Studies done outside India in various countries
such as China, Malaysia, Croatia, and Japan have shown
varying levels of stress among diabetics ranging from
7% to 15.2% (using different scales of assessment)./*%!

A recent study from a tertiary care center in Chennai
reported a prevalence of 35% (using the PSS-10 scale),
which was almost similar to our study.” The similarity
may be attributed to almost similar settings, use of the
same questionnaire with almost the same cutoff and
also being closely contemporary in the timeline of the
study (done in 2016). The differences in the findings
as compared to other studies may be attributed to the
fact that the current study was done in rural tertiary
care setting with different background of patient pool
and also the use of different tools for measuring stress
levels other than PSS-10. The difference in the findings
in studies which used the same questionnaire can also
be attributed to the usage of different cutoffs in scores
to define stress. Such differences in findings also call for
studies to be taken up at the regional level so that the
actual burden estimates could be revealed and hence,
the need for such studies cannot be overemphasized.

The Chennai study which is similar to this study has
shown higher levels of stress among younger age
group as compared to the elderly. The study, however,
did not show any difference across gender, although it
revealed that people who were employed had a higher
burden of stress.*! The younger age group usually tend
to have difficulty in being adherent to the prescribed
treatment and also the notion of taking medications for
life-long may potentially alleviate their stress levels as
compared to the elderly. This could also be the reason
for the association between lesser disease duration and
higher stress levels as there are lesser coping mechanisms
at the initial phase of the disease. Studies from other
countries showed that females were at a higher risk of
having stress compared to males.****1 The difference
in the findings could be due to the different set of roles
played by the female gender in India and also due the
variability in the study age group (current study having
a mean age of about 55 years). Furthermore, the sample
size in the current study may not be able to detect the
existing difference. The same reason could also be
operational in our study for not being able to reveal a
statistically significant difference in terms of education,
occupation, and marital status categories, although there
are differences across the subgroups in these categories.

The Chennai study'®! showed that the presence of
comorbidity among diabetics is associated with stress,
which was similar to our study. Because of co-morbid
status, the patients are at increased risk of taking multiple
medications, and the associated costs which could have
a bearing on the overall perceived stress levels.

Various studies have shown the interplay between stress
and body mass index (BMI) among all sections of the
population, including the diabetics. Studies show a positive
correlation between stress and BML>*! A recent study
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Table 3: Association of sociodemographic and disease-related characteristics with perceived stress among
in-patient diabetics seeking care in a rural tertiary care centre in South India (n=247)

Study Characteristics

Total (n=247), n

Stress present (n=97), n (%)

PR (95% Cl)

Adjusted PR (95% Cl)

Age (years)

<40 28 15 (53.6) 1.6 (1.0-2.4)* 1.8 (1.1-2.9)**
41-59 17 47 (40.2) 1.2 (0.8-1.7) 1.4 (1.0-1.9)
260 102 35(34.3) 1 1
Gender
Male 166 68 (40.1) 1.1 (0.8-1.6) -
Female 81 29 (35.8) 1
Years of schooling
No formal education 19 04 (21.1) 1
1-7 87 34 (39.1) 1.9 (0.8-4.6) -
8-10 102 49 (48.0) 2.3 (0.9-5.6)
>10 39 10 (25.6) 1.2 (0.4-3.4)
Occupation
Unemployed (includes homemaker) 86 31 (36.5) 1 -
Employed 161 66 (40.1) 1.1 (0.8-1.6)
Marital status
Currently married 217 87 (40.1) 1 -
Others* 30 10 (33.3) 1.2 (0.7-2.1)
Socioeconomic status®
Class | 21 08 (38.1) 1.7 (0.7-4.3)
Class Il 51 19 (37.3) 1.6 (0.7-3.8) -
Class llI 69 27 (39.1) 1.7 (0.8-3.9)
Class IV 84 38 (45.2) 2.0 (0.9-4.5)
Class V 22 05 (22.7) 1
Family type
Nuclear 142 61 (43.0) 1.3 (0.9-1.7) -
Joint 105 36 (34.3) 1
Duration of diabetes (years)
<1 70 36 (51.4) 2.2 (1.2-4.0)* 2.1 (1.2-3.9)**
1-<5 83 28 (33.7) 1.5(0.8-2.7) 1.5 (0.8-2.8)
6-<10 51 23 (45.1) 1.9 (1.0-3.6)* 2.2 (1.2-3.9)**
>10 43 10 (23.3) 1 1
Treatment for diabetes
OHAs alone 88 37 (42.1) 1
OHAs + insulin 135 51 (37.8) 1.1 (0.6-2.0) -
Insulin alone 24 09 (37.5) 1.0 (0.6-1.8)
Associated comorbidity®
Present 104 49 (47.1) 1.4 (1.0-1.9)* 1.8 (1.3-2.5)**
Absent 143 48 (33.6) 1 1
BMI#
Under-weight 13 10 (76.9) 2.4 (1.5-4.0) 2.9 (1.8-4.8)**
Normal 57 18 (31.6) 1 1
Overweight 36 14 (38.9) 1.2 (0.7-2.2) 1.1 (0.7-1.9)
Obese 141 55 (39.0) 1.2 (0.8-1.9) 1.4 (0.9-2.1)
Glycemic status*
Normal 107 44 (41.2) 1 -
Abnormal 140 53 (37.9) 0.9 (0.7-1.3) -
BP**
Normal 194 78 (40.2) 1 -
Abnormal 53 19 (35.9) 0.9 (0.6-1.3)
Current tobacco user
Yes 30 13 (43.3) 1.1(0.7-1.7) -
Contd...
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Table 3: Contd...

Study Characteristics Total (n=247), n

Stress present (n=97), n (%)

PR (95% CI) Adjusted PR (95% CI)

No 217 84 (38.7) 1
Current alcohol user
Yes 21 8 (38.1) 1.0 (0.6-1.7) -
No 226 89 (39.4) 1
Good family care
Present 214 84 (39.3) 1 -
Absent 33 13 (39.4) 1.0 (0.6-1.6)
Conflicts at work place/home
Present 86 43 (50.0) 1.5 (1.1-2.0)* 1.3 (1.0-1.8)**
Absent 161 54 (33.5) 1 1
Disturbed sleep
Present 118 49 (41.5) 1.1 (0.8-1.5) -
Absent 129 48 (37.2) 1
Have enough money for treatment
Yes 78 21 (28.0) 1 1
No 169 76 (44.2) 1.6 (1.1-2.4)* 1.6 (1.1-2.3)**

*P<0.05 in bivariate analysis, **P<0.05 in multivariate analysis, *Modified B G Prasad classification for January 2018, #Include unmarried/widowed/separated/
divorced, fIncludes hypercholesterolemia/heartdisease/asthma/hypothyroid/hyperthyroid, ‘BMI classification for the Asian population. ‘Random blood sugar
<200 mg/dl is normal, **Abnormal BP - systolic BP 2140 mm Hg and/or diastolic BP 290 mm Hg. PR=Prevalence ratio, Cl=Confidence interval, OHA=Oral

hypoglycemic agents, BMI=Body mass index

done among university students showed a U-shaped
relationship between the BMI and emotional states, i.e.,
obese and underweight students recorded higher rates of
emotional problems compared with normal and overweight
students.®™ The study showed a significant increase in
levels of perceived stress in underweight category with no
such increase in overweight or obese as compared to those
with normal BMI. Still, the interplay between diabetes,
stress, and BMI needs an in-depth understanding from
the genetic, social and disease management level. Further
research is required to opine on these findings.

Many studies have shown the association between
glycemic status and stress levels in diabetics and also stress
as a pathway in the abnormal glycemic status, including
the development of diabetes.*! In this study, there was
no association between poor glycemic status and poor BP
status in implicating high stress. However, the finding that
almost half of the diabetic patients (about 57%) having
uncontrolled or abnormal blood sugar levels, and about
21.5% of them having higher BP, is a matter of concern.
This could be the reason for their inpatient status and poor
adherence to treatment regimen or decreased health-care
seeking practices. Interventions need to be planned to
ensure maintenance of the glycemic and BP status within
acceptable limits among diabetic patients with a focus of
care within the ambit of primary health-care setup.

In a qualitative study done among diabetic patients in
Delhi, India, about one in two respondents reported that
family conflict was the major source of stress in their
lives.®? The Mangalore study also showed that family
support among diabetics played an important role in
determining their stress levels.['”! Similarly, a Malaysian

study highlights that “life events” adversely affecting the
balance in work, family, and leisure time activity, could
actas a significant stressor among diabetics.” The current
study reports similar finding with, “presence of conflicts
either at workplace or at home” showing independent
association with perceived stress. Experiencing frequent
conflicts at workplace or at home can build up stress
levels and can further increase the existing stress level in
any individual. The diseased status may add to the stress,
making the symptoms of stress to be consistent over a
period of time. This highlights the role of family and also
the need for improvement of the work environment.®!

The financial burden can be a cause of stress in itself.
This study tried to find out whether the financial position
led the patients to compromise their disease treatment
and thus, acted as a stressor. In the study done in Delhi,
all the diabetic patients reported financial instability or
economic insecurity as one among the top stressors that
made them remain under “stress always”.*? The current
study findings are in concordance with the previous
study findings, showing stress level being twice among
those people who do not have enough money to afford
their treatment compared to those who can afford.

This study shows that social aspects could be one of the
major stressors among diabetic patients seeking care
from a rural tertiary care center. Qualitative studies
which reflect the experiences of such people seeking care
at primary health-care settings may be required to gain
an in-depth knowledge of stressors.

This study has a few strengths. First, we have used the
PSS-10 questionnaire, which has a very high reliability
in assessing stress compared to other questionnaires.
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This study tried to assess the factors related to stress in
all the important domains, namely, the factors related
to socio-demography, disease, treatment, as well as
personal and behavioral factors. A single doctor well
trained and fluent in the local language administered
the questionnaire, thus providing more credibility in
the outcomes assessed. Furthermore, the use of the
Prevalence Ratio for reporting association is likely to
give more precise estimates compared to the reporting
of Odds ratio.’ The study is not without limitations.
Although, the study covered a sizeable sample for the
study, still the sample may not be adequate to capture
the association between all the variables under study.
The study failed to capture the family history of any
psychological morbidity among the study participants
which is considered to be a proven risk factor for stress.
As the study was done in a single health care facility, the
generalizability of results should be done with caution.

This study has a few implications. The study highlights
the high prevalence of stress among diabetic in-patients
and thus, calls for the inclusion of stress management
techniques in diabetes education program at this
health-care level. Stress management is the need of
the hour at both individual and group level. Although
the efficacy of them is proven elsewhere, it needs a
relook in LMICs like India.'" The regular follow-up
care should include the assessment of stress using
standard tools like PSS-10, which could guide the
treating physicians in their management decisions of
these patients. The study also shows the importance of
family and workplace environment that could have an
impact in causing stress. Management of work-related
stress among these patients is very important as it can
impact the disease progression and treatment adherence.
Thus, involving family members as a part of diabetes
management may be the need of the hour. Yoga therapy
is a proven strategy for stress reduction and is known to
help in achieving optimal glucose and BP levels.’! As
the primary healthcare in India is now integrated with
alternative systems of medicine for the management of
chronic diseases, this could be the way forward.

Conclusion

About two in five in-patient diabetics seeking inpatient
care at the rural tertiary health center had shown to
have “perceived stress.” Younger age, lesser duration of
diabetes, presence of comorbidity, being underweight,
and also social factors like having conflicts at the
workplace/home and not having enough money for
treatment were found to be independently associated
with perceived stress. Scaling up of counseling and other
services to alleviate stress at all levels of the health-care
system is the need of the hour.
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