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COVID-19 pandemic: a double trouble for Indian adolescents
and young adults living with type 1 diabetes
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Abstract
Background Strict isolation measures and interrupted health care services during the COVID 19 pandemic are contemplated to
instigate stress universally, particularly in those with chronic illnesses such as type 1 diabetes (T1D).
Methods A cross-sectional, observational study was done to assess determinants of stress and its impact on glycemic control in
adolescents and young adults (aged 12–24 years) living with T1D in India. An online, semi-structured survey including
Perceived Stress Scale (PSS-10) was distributed and results were analyzed.
Results A total of 89 participants (46 males, mean age 19.61 ± 3.8 years) with T1D completed the survey. Age (r = 0.325, p =
0.005) and HBA1C level within the preceding 3 months (r = 0.274, p = 0.036) correlated positively with PSS-10 scores. There
was a statistically significant difference in PSS-10 score based on gender (t(70) = − 2.147; p = 0.035), education (F (4,67) = 4.34,
p = 0.003), and occupation (F(3,68) = 4.50, p = .006). On multiple linear regression, gender, occupation, and HbA1C were the
significant determinants of PSS-10 (F(3,55) = 12.01, p < 0.001, R2 = 0.363). One-way ANOVA showed a significant impact of
mean PSS-10 score on the glycemic control (F(2,69) = 3.813, p = 0.027).
Conclusion An increased prevalence of stress was seen among Indian adolescents and young adults living with T1D. Female
gender, salaried individuals, and pre-existing poorly controlled diabetes contributed to an increased risk of stress. Increased stress
resulted in worsened glycemic control.
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Introduction

Coronavirus disease (COVID-19), caused by a novel corona-
virus SARS-CoV-2, is considered a close relative of severe
acute respiratory syndrome (SARS) [1]. With the first
COVID-19 case detected in December 2019 in Wuhan,
Hubei province of China [2], it has spread rampantly, jeopar-
dizing health infrastructure and economies across the globe.
COVID-19 was officially declared a pandemic by the World
Health Organization (WHO) on 11th March 2020 [3].

In the absence of an effective drug or vaccine against
COVID-19, prevention is by far the best way to limit the
infection [4]. In an attempt to mitigate the spread of the
disease, an unprecedented practice of social distancing has
been instituted across the nation [5]. Strict isolation mea-
sures, interruption in access to routine health care, compro-
mised academic, and social activities are contemplated to
instigate stress and anxiety among all, particularly those
living with chronic illnesses, such as type 1 diabetes
(T1D) [6].

T1D is one of the most common endocrine metabolic dis-
orders around the world [7]. Individuals living with T1D are at
an increased risk of psychological issues, owing either to the
underlying disease, or due to the complexity involved in the
management of diabetes [8]. Diabetes management mandates
adherence to insulin, balanced diet, regular physical activity,
and self-monitoring of blood glucose in order to achieve good
glycemic control and prevent the development of short-term
and long-term complications [9].
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Studies have reported the psychological impact of the
COVID-19 pandemic on health care workers, children, and
older adults [10–12]. However, there is scarcity of data regard-
ing the psychological impact of COVID-19 on those living
with chronic illnesses, such as T1D.

We believe that this is the first study to analyze the level of
perceived stress among Indian adolescents and young adults
living with T1D, using a validated psychometric tool
(Perceived Stress Scale, PSS-10), and identify the determi-
nants of stress and its impact on the glycemic control.

Methodology

This was a cross-sectional, observational study, involving
known patients living with T1D. An online survey was de-
signed using Google Forms and shared with the participants.
The online link comprised of an informed consent followed by
a semi-structured questionnaire. Participants were included if
they were between 12 and 24 years, living with T1D, had an
ability to understand simple English, had access to the inter-
net, and were willing to participate in the study. Data collec-
tion was started on 30th April 2020 at 4 PM IST and closed on
10th May 2020 at 4 PM IST. After accepting to participate in
the survey, participants were redirected to the four different
sections of the questionnaire (Appendix I).

The first section included demographic details; the second
included assessment of knowledge and attitude of participants
towards COVID-19 (based on the information and recommen-
dations provided by the World Health Organization [13] and
the Ministry of Health and Family Welfare, India) [14]. Each
question was awarded 1 point for the correct response and 0
for an incorrect response. The scores for transmission, preven-
tion, and presentation were converted to percentages of total
possible score. The third section evaluated the presence of
stress among the participants using the ten-item Perceived
Stress Scale (PSS-10) [15] and the techniques adopted to cope
with stress. PSS-10 measures the psychological stress estimat-
ed over the previous 4 weeks. It consists of 10 items measured
on a five-point Likert scale (0 never, 1 almost never, 2 some-
times, 3 fairly often, 4 very often). The total score is obtained
by adding the scores of all the items, with reverse coding for
items 4, 5, 7, and 8, as they are positively stated. The total
score ranges from 0 to 40, with score 40 depicting the highest
perceived stress level. Participants were categorized into “low
stress” for PSS-10 score between 0 and 13, “moderate stress”
for scores 14–26, and “high stress” if PSS-10 score between
27 and 40 [15].

The fourth section included questions pertaining to T1D,
HBA1C within the preceding 3 months, change in frequency
of self-monitoring of blood glucose (SMBG), self-assessed
glycemic control based on SMBG, possible reasons for poor
blood sugar control, and potential ways of allaying stress.

Statistical analysis

The data was compiled using Microsoft Excel and analyzed
using IBM Statistical Package for Social Sciences (SPSS version
25.0, SPSS, Inc., Chicago, IL, USA). Continuous variables were
expressed as mean (SD) and categorical variables as frequencies
(percentages). Student’s t test for independent samples and one-
way ANOVA were used to compare the means of PSS-10 score
among different groups of participants. Spearman correlation
was used to test for correlation between non-parametric, contin-
uous variables. Variables found to have a significant association
with PSS-10 score on univariate analysis were entered as predic-
tor variables into amultiple linear regressionmodel, with PSS-10
score as the dependent variable. A p value of less than 0.05 was
considered as significant.

Results

A total of 89 adolescents and young adults (46 males, mean
age 19.61 ± 3.8 years), living with type 1 diabetes, with a
mean duration of diabetes 8.4 ± 5.0 years and a mean
HBA1C of 8.1 ± 1.5%, completed the survey. Majority were
on basal bolus regime (80.9%) followed by split mix regime
(13.5%); and a small proportion of them were on continuous
subcutaneous insulin infusion (CSII; 5.6%). The baseline
socio-demographic characteristics of the participants is
depicted in Table 1.

All the 89 participants had either heard or read about the
COVID-19 pandemic. The prime source of information was
television (74.2%) followed by social media (67.4%), search
engines (64%), print media (59.6%), and lastly government-
authorized applications (53.9%). Around 78.7% (n = 70) of the
participants were reportedly satisfied with the available informa-
tion, with almost all (89.9%, n = 80) tracking pandemic-related
information at least once daily. Table 2 details the performance of
participants on questions regarding the transmission, prevention,
and presentation of COVID-19 infection.

More than half of all the cases 51.7% (n = 46) reported
moderate stress; low stress was perceived by 42.7% (n = 38)
and severe stress was observed in 5.6% (n = 5). Age correlated
positively with mean PSS-10 score (r = 0.325, p = 0.005).
Females were found to have a significantly higher PSS-10
score compared with males (19.03 ± 5.39 versus 15.97 ±
6.61; t(70) = − 2.147 p = 0.035). There was a statistically sig-
nificant difference in PSS-10 score between respondents,
based on their education (F(4,67) = 4.34, p = .003) and occu-
pation (F (3,68) = 4.50, p = 0.006). A Tukey post hoc test
showed that those in high school had significantly lesser
PSS-10 score compared with the graduates (p = 0.020) and
post-graduates (p = 0.002). Furthermore, Tukey post hoc test
revealed that those employed had significantly higher PSS-10
score compared with students (p = 0.020).

Int J Diabetes Dev Ctries (July–September 2020) 40(3):346–352 347



Participants who were reportedly dissatisfied with the
pandemic-related information were found to have significant-
ly higher PSS-10 score (F(2,69) = 3.440, p = 0.038). A signif-
icant positive correlation was obtained between the mean
PSS-10 score andHBA1C level within the preceding 3months

(r = 0.274, p = 0.036, Fig. 1). No significant association with
PSS-10 score was observed for the type of residence, knowl-
edge level regarding transmission, prevention, and presenta-
tion of COVID-19 infection, the frequency of seeking
COVID-19-related information, presence of any suspected
symptom over the last 14 days, duration of diabetes, and in-
sulin regimen (Table 3).

On multiple linear regression analysis, age, gender, educa-
tion, occupation, satisfaction with available information, and
HbA1C were entered as predictor variables. On stepwise
backward linear regression analysis, the model comprising
gender, occupation, and HbA1C on PSS-10 score was signif-
icant with F(3,55) = 12.01, p < 0.001, R2 = 0.363.

Reduced frequency of SMBG was reported by 55.1% (n =
49) of the participants. Based on self-assessment of SMBG
over the last 1 month, improved glycemic control was report-
ed by 42.7% (n = 38), worsened glycemic control by 13.5%
(n = 12), and 43.8% (n = 39) reported no change. One-way
ANOVA showed a significant impact of mean PSS-10 score
on the glycemic control (F(2,69) = 3.813, p = 0.027). Self-
reported worsening of glycemic control was significantly
more common among those with a higher mean PSS-10 score
compared with those who reported no change (p = 0.021).
Table 4 enumerates the challenges faced by the participants
in diabetes management and their potential solutions.

Among the various coping methods reported by the partic-
ipants, spending time with friends and family was reported by
the majority (78.6%), followed by pursuit of hobbies (61.1%)
and praying (50%).

Table 2 Summary of correct
responses for COVID-19-related
information

COVID-19 transmission, prevention, and presentation Participants n (%)

How does the COVID-19 infection spread?

Direct contact with infected person 79 (88.8)

Droplet* 72 (80.9)

Airborne# 22 (24.7)

Do not know 3 (3.4)

How can you protect yourself from the COVID-19 infection?

Frequent hand washing 84 (94.4)

Social distancing 84 (94.4)

Wearing a face-mask when outdoors 85 (95.5)

Avoiding contact with persons coughing/sneezing 81 (91.0)

Do not know 0

What are the presentation of COVID-19 infection?

Fever 83 (93.3)

Dry cough 82 (92.1)

Tiredness 56 (62.9)

Cold 57 (64.0)

Diarrhea 24 (27.0)

Sometimes, no symptoms 57 (64)

Do not know 3 (3.4)

* Spreads when you come within 1 meter of someone coughing/sneezing.

Table 1 Baseline socio-demographic characteristics of the study
participants

Variables Type Participants n (%)

Age (year) 19.61 ± 3.82*

Gender Male 46 (51.7)

Female 43 (48.3)

Marital Status Married 2 (2.2)

Unmarried 87 (97.8)

Residence Independent house 67 (75.3)

Apartment 20 (22.5)

Hostel 2 (2.2)

Education Less than high school 15 (16.8)

High school 8 (9.0)

Intermediate 13 (14.6)

Graduation 41 (46.1)

Post-graduation 12 (13.5)

Occupation Student 63(70.8)

Employed 13 (14.6)

Business 7 (7.9)

Unemployed 6 (6.7)

*Mean ± SD
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Table 3 Determinants of
Perceived Stress Scale (PSS-10)
among study participants

Demographic Type PSS-10 score (mean ± SD) p value*

Age (year) r = 0.325# 0.005*

Gender Male 15.97 ± 6.61 0.035*
Female 19.03 ± 5.39

Residence Independent house 16.58 ± 6.08 0.097
Apartment 20.29 ± 6.18

Hostel 18 ± 2.82

Education Less than high school 13 ± 6.52 0.003*
High school 17.8 ± 7.79

Intermediate 16.5 ± 6.11

Graduate 18.52 ± 5.14

Post-graduate 22.62 ± 3.96

Occupation Student 16.32 ± 6.19 0.006*
Employed 22.3 ± 3.36

Business 23.25 ± 5.56

Unemployed 15.83 ± 4.79

Presence of any symptom over last 14 days Yes 19.11 ± 5.11 0.4
No 17.26 ± 6.33

Satisfaction with available information Yes 16.59 ± 6.33 0.038*
No 22.67 ± 5.08

Do not know 19.5 ± 3.89

Frequency of accessing information Never 23 ± 4.24 0.074
Occasionally 21 ± 3.69

Daily 16 ± 6.24

Multiple times a day 18.56 ± 6.16

Knowledge of COVID-19 infection Transmission score r = − 0.149# 0.194

Prevention Score r = − 0.089# 0.438

Symptom Score r = − 0.085# 0.462

Duration of type 1 diabetes (year) r = − 0.042# 0.717

Insulin regimen Split mix regimen 19.70 ± 5.47 0.435
Basal bolus 17.04 ± 6.13

Continuous infusion 18.40 ± 8.29

* p value < 0.05 is considered significant
# Spearman correlation

Fig. 1 Spearman correlation
showing positive association of
PSS-10 with HbA1C
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Discussion

The COVID-19 pandemic has emerged as a double trouble for
those living with T1D. In an attempt to curb the spread of
COVID-19, the Government of India announced a nationwide
lockdown on 24th March 2020 by the PM [5]. This much
needed step taken towards the containment of the virus has,
to some extent, adversely affected the availability of routine
health care facilities, supply of drugs, and medical equipment
[6]. The limitation in access to health care facilities, drugs, and
other resources, along with the known vulnerability to infec-
tion due to a compromised immune system, has left manywith
apprehension and increased stress levels [16].

In the present study, which was conducted just 5 weeks
after the announcement of the nationwide lockdown, around
94.4% of the study participants reported low to moderate
stress. The soaring stress level observed within the initial
few weeks of the lockdown is an alarming finding in our
study. Similar to the finding reported by Gao et al. [17], stress
correlated positively with the age in our study. A better under-
standing of the impact of the pandemic, and professional un-
certainty for an age group that either is planning or has recent-
ly started their career, could be a plausible explanation for this
positive association. In agreement to previous epidemiologi-
cal studies, which reported females to be at a higher risk for
psychological disorders, we too noted that perceived stress
was more among females compared with males [18, 19].
Similar to the findings reported by Du et al. [20], those with
higher education were observed to have greater stress com-
pared with their counterparts. This could possibly be attribut-
ed to their older age, or a result of apprehensions stemming
from increased awareness regarding the pandemic, or both. In
contradiction to increased stress reported among students by
Wang et al. [19], we observed that salaried individuals per-
ceived significantly more stress compared with students, self-
employed or unemployed individuals. The uncertainty and

potential negative impact on professional life could possibly
explain the increased perception of stress among the salaried
individuals.

All infectious outbreaks have their own unique set of char-
acteristics in terms of mode of spread, type of illness caused,
and preventive measures to be adopted. The fear of getting
infected or infecting others is a common occurrence during
the infectious pandemics. Provision of accurate health-related
information to the masses is a crucial step in mitigating this fear
and stress. A significantly higher PSS-10 score was seen among
those who were reportedly dissatisfied with the available infor-
mation. In contradiction to past studies [17], no difference in
perceived stress was observed with the source of information.
This could be because of smaller sample size in our study.

We observed a significantly higher PSS-10 score among
those with poorly controlled diabetes, as reflected by the re-
ported HBA1C within the preceding 3 months. This could be
attributed to the fact that the current pandemic, possibly, aug-
mented their pre-existing health-related stress. Previous re-
ports have described the negative impact of stress on the med-
ication adherence and disease outcome [21]. A similar trend
was found in our study, where reduced frequency of SMBG
was reported by the participants.

Stress and glycemic control have a bidirectional relation-
ship. It can directly lead to disturbance in glucose regulation
[22], or can indirectly lead to non-adherence to medication
and healthy lifestyles [23]. We found that participants with a
higher PSS-10 score reported worsened glycemic control on
SMBG in the preceding 4 weeks. This is in contrast to other
studies performed in developed countries that demonstrated
no deterioration [24, 25], or even an improvement [26] in
glycemic control during the lockdown period, attributed to
improved self-care. This dissimilarity could possibly be attrib-
uted to the differences in the study population. Considering
that India is an emerging economy, there is an expected dif-
ference in the availability of medical supplies and financial
stability between patients.

Knowledge regarding preventive measures among the
study group was remarkably good. This is in contrast to pre-
vious studies that have reported inadequate levels of knowl-
edge about the measures of prevention towards the pandemic
among the general public [27]. The positive trend in our study
could be attributed to the vigorous measures taken by the
government and the media to reinforce healthy practices and
minimize misinformation. Also, most respondents in our
study possessed at least high school level education and also
suffered from an underlying chronic illness, thus likely to be
more sensitized to such information. Unlike other studies [19,
20], we did not find any significant association of PSS-10
score with the level of knowledge towards COVID-19 trans-
mission, prevention, and presentation.

Our study showed that majority of the participants obtained
their information primarily through television and social media

Table 4 Challenges faced in diabetes management and potential
solutions

Participants n (%)

Reason for poor sugar control

Difficulty in getting consultations 12 (9.6)

Difficulty in managing healthy diet 41 (33.06)

Lack of physical work 40 (32.25)

Unavailability of blood sugar monitoring strips 22 (17.74)

Unavailability of insulin 9 (7.25)

Potential solutions for better management

Information on T1D care during COVID 46 (51.7)

Online consultations 58 (65.2)

Easy availability of insulin and glucometer strips 60 (67.4)
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sources. This is in agreement to previous studies which reported
internet and television as prime sources of information during
infectious outbreaks [28, 29]. As evident from our study, ado-
lescents and young adults are observed to be more inclined
towards the digital platforms; health authorities could utilize
this resource to spread knowledge and awareness regarding
the pandemic and also to provide psychological support to
those at an increased risk of mental health-related issues.

People adopted different strategies to cope with stress dur-
ing this outbreak. Sharing problems with friends and family
members was the most common strategy adopted. This is
similar to the findings reported in previous studies where par-
ticipants reported increased need to talk with someone to vent
out their distress [30].

Restricted mobility during the lockdown has compromised
the care of T1D patients, due to disruption in follow-up visits,
restricted availability of medicines, and other equipment.
Majority of the study participants expressed the need for easy
availability of insulin and glucometer strips as an indispens-
able measure to allay their stress. Telephonic or online con-
sultations along with the provision of specific protocols for
diabetes management during the COVID-19 were also sug-
gested by around two-thirds of the respondents.

Limitations

Restriction of the study design to those with access to
smartphones and English proficiency limits the extrapolation
of results across all the sections of the society. Also, there
could have been a response bias as the participants might have
opted for the most socially acceptable responses. Furthermore,
we used PSS-10, a subjective tool to assess mental health, and
the results of this may not tally with the objective assessment
tools. Similarly, in the absence of an objective assessment of
physical activity and diet, impact of these two variables could
not be analyzed on the glycemic control. But, given the cur-
rent scenario of lockdown, remote collection of data using a
self-reported online questionnaire was the most apt way to
conduct this study. Glycemic control was assessed with
SMBG, owing to the limitations in HbA1C testing during
the times of the pandemic. Notwithstanding the above limita-
tions, this study provides an invaluable information about the
challenges faced by the individuals living with T1D, amidst
the current pandemic. It provides a reference for further stud-
ies in this area. It highlights the need to formulate strategies to
mitigate stress among those at risk, particularly when the dif-
ficulties are bound to increase due to the ongoing pandemic.

To conclude, we found that an increased prevalence of
stress was seen among the Indian adolescents and young
adults living with T1D. Female gender, salaried individuals,
and pre-existing poorly controlled diabetes contributed to an
increased risk of stress. Increased stress resulted in worsened

glycemic control on SMBG. Amidst the focus of containing
and defeating the disease, health care facilities might miss out
on those with chronic illnesses, whose management may
worsen during the pandemic.
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What is already known?

1. Infectious outbreaks are known to impact mental health adversely.

2. Those with chronic illnesses, like type 1 diabetes, are more
vulnerable to psychological stress.

What this study adds?

1. Female gender, salaried individuals, and pre-existing poorly con-
trolled diabetes contributed to an increased risk of stress.

2. Increased stress resulted in worsened glycemic control on SMBG.
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