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Abstract
Background - Strict isolation measures and interrupted healthcare services during the COVID 19
pandemic are contemplated to instigate stress universally, particularly in those with chronic illnesses
such as Type 1 Diabetes (T1D).

Objective- To evaluate perceived stress towards COVID-19 among T1D individuals.

Study Design - A cross-sectional, observational study.

Participants - Adolescents and young adults (aged 10 - 25), living with T1D; and age, gender matched
controls.

Interventions - An online, semi-structured survey including Perceived Stress Scale.

Outcomes - Determinants of stress and its impact on glycemic control.

Results - A total of 97 cases (49 males; mean age 18.8 ± 4.5 years), diagnosed with
T1D (mean diabetes duration 8.0 ± 5.0 years; mean HBA1C 8.1 ± 1.5%) completed the survey. Among
cases, 53.6% reported moderate stress; 41.2% low stress and 5.2% severe stress. No signi�cant difference
was observed in the mean PSS score between the cases and controls. Cases with higher PSS scores
tracked pandemic-related updates with signi�cantly lesser frequency than those with lower scores (mean
rank 78.75; p = 0.01). High PSS score was signi�cantly associated with HbA1C over last 6 months (r
0.276; p = 0.015) and worsened glycemic control (mean rank 63.97 p = 0.012). 

Conclusion- An increased apprehension was seen regarding the acquisition of optimal diabetes
management and care during the current infectious outbreak. Tele-medicine could emerge as an effective
tool and a promising initiative to manage T1D patients during the pandemic. 

Introduction
Coronavirus Disease (COVID -19), caused by a novel coronavirus SARS-CoV-2, is considered a close
relative of severe acute respiratory syndrome (SARS) [1]. With the �rst COVID-19 case detected in
December 2019 in Wuhan, Hubei province of China [2], it has spread rampantly, jeopardising health
infrastructure and economies across the globe. COVID-19 was o�cially declared a pandemic by the
World Health Organisation (WHO) on 11th March, 2020 [3].

Apart from an increased risk of mortality, COVID-19 pandemic is expected to have both short and long-
term psychological consequences [4]. The desolation caused by COVID-19 is commensurate with the
SARS outbreak in 2003; which was considered as a “mental health catastrophe” [5]. Adverse mental
health impact has also been recorded in other epidemics, like, MERS, H1N1 and Ebola [6-8]. 



Page 3/15

In the absence of an effective drug or vaccine against COVID-19, prevention is by far the best way to limit
the infection [9]. In an attempt to mitigate the spread of the disease, an unprecedented practice of social
distancing has been instituted across the nation [10]. Strict isolation measures, interruption in access to
routine health care, compromised academic and social activities is contemplated to instigate stress and
anxiety among all, particularly those living with chronic illnesses, such as Type 1 Diabetes (T1D) [11].

T1D is one of the most common endocrine metabolic disorders around the world [12]. 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 [13]. 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- and long-term complications [14]
.

Studies have reported the psychological impact of the COVID-19 pandemic on health care workers,
children and older adults [15-17]. However, data regarding the psychological impact of COVID-19 on those
living with chronic illnesses such as T1D is found to be lacking.

We believe, this is the �rst study to analyse the level of stress among adolescents and young adults with
T1D using a validated psychometric tool (Perceived Stress Scale), to identify the determinants of stress
and its impact on the glycaemic control during the COVID-19 outbreak.

Methodology
This was a cross-sectional, observational study conducted across different states of India. Data was
collected using an online, semi-structured questionnaire with an informed consent form preceding it. The
questionnaire link was shared on social media platforms. Snowball technique was used for data
collection.

Study participants included adolescents and young adults (aged 10-25 years), living with T1D; and age
and gender matched controls. Those with an ability to understand English and willing to participate in the
study were included. The Flesch reading ease of the questionnaire was found to be 52.9, while the Flesch-
Kincaid grade level of the questionnaire was 8.7, thereby corresponding to the reading comprehension of
8th grade students. Accordingly, for the age group of 10-14 years, parents were requested to complete the
survey on their child’s behalf. 

Data collection 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 �rst section included demographic details, the second included assessment of knowledge and
attitude of participants towards COVID-19 (based on the information and recommendations provided by
the Ministry of Health and Family Welfare, India). Each question was awarded 1 point for the correct
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response and 0 for the incorrect response. The scores for transmission, prevention and presentation were
converted to percentages. 

The third section evaluated the presence of stress among the participants using the Perceived Stress
Scale (PSS) and the techniques adopted to cope with stress. PSS measures the psychological stress
estimated over the previous 4 weeks. It consists of 10 items measured on a �ve-point Likert scale (0:
never, 1: almost never, 2: sometimes, 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. There is no cut-
off to differentiate between the stressed and non-stressed individual.

The fourth section included questions pertaining to T1D, trend of blood glucose levels during the
outbreak, reason for poor sugar control and ways of allaying stress.

The study was approved by the Institute Ethical Committee.

Statistical Analysis

The coded data were entered and analysed using IBM Statistical Package for Social Sciences (SPSS
version 25.0, SPSS, Inc., Chicago, IL, USA). Forms with incomplete data were excluded from the analysis.
Continuous variables were expressed as mean (SD) and categorical variables as frequencies
(percentages). The data was subjected to Shapiro-Wilk analysis to check for the normality of distribution.
For non-parametric data, Mann-Whitney U and Kruskal-Wallis H test was used to analyse categorical
variables, while Spearman correlation was used for continuous variables. A p-value of 0.05 was
considered as signi�cant.

Results
Of the 455 individuals invited for the survey, 451 consented to participate. Among these, 280 participants
(133 males) met the age-inclusion criteria and were included in the study. For a total of 97 T1D cases, an
equal number of age and gender matched participants were randomly recruited in the control group. As
such, a total of 194 responses was included in the �nal analysis. The mean age of the 194 participants
was 18.9 (4.5) years. Data was collected from all over the country with maximum representation from
Uttar Pradesh (63.4%) followed by Delhi (18.6%). The baseline socio-demographic characteristics of the
participants is depicted in Table 1.

A total of 97 adolescents and young adults [49 males; mean age 18.8 (4.5) years, diagnosed with type 1
diabetes, mean duration of diabetes 8.0 (5.0) years; mean HBA1C 8.1 (1.5)%] completed the survey.
Majority were on basal bolus regime (82.5%) followed by split mix regime (12.4%) and continuous
subcutaneous insulin infusion (CSII; 5.2%). 

Of the 194 participants, all had either heard or read about the COVID-19 pandemic. The prime source of
information was television (72.2%) followed by search engines, such as Google (69.1%). Around 76.3% (n
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= 148) of the participants were satis�ed with the available information; with almost all (92.2%) accessing
information at least once daily. 

Of the 97 cases, around 96.9 % (n = 94) had some information pertaining to the ways of COVID-19
transmission. Proportion of cases and controls who opted for different ways of transmission is shown in
Fig.1a. A signi�cant proportion (77.3%; n = 75) scored more than 50% in the transmission score (i.e., they
knew about two or more ways of COVID-19 transmission). No difference in the mean transmission score
% was noted between the cases and control groups (Mean rank 93.18 versus 101.82 ; p = 0.236).

All the subjects with T1D knew about at least one of the preventive measures against COVID-19.
Proportion of cases and controls who opted for different preventive measures is shown in Fig.1b. A
signi�cant proportion (95.9%; n = 93) scored more than 50% in the preventive measures score (i.e., they
knew about two or more preventive measures against COVID-19 infection). No signi�cant difference in
prevention score % was noted between the cases and control groups (Mean rank 96.38 versus 98.62 ; p =
0.619).

Around 96.9% of the cases (n = 94) had some knowledge regarding the symptoms of COVID-19.
Proportion of cases and controls who opted for different presentations of COVID-19 is shown in Fig.1c. A
considerable proportion of the participants 86.6% (n = 84) scored more than 50% in the COVID-19
symptoms score (i.e., they knew about three or more symptoms of COVID-19 infection). Around 11.3% (n
= 11), reported to have experienced one or the other of the above symptoms over the last two weeks. A
signi�cant difference in presentation score % was noted between the two groups (Mean rank 89.44
versus 105.56 ; p = 0.04).

Nearly, half of all the cases 53.6% (n = 52), reported moderate stress (PSS score 15-24); low stress (PSS
score 0-14) was perceived by 41.2% (n = 40) and severe stress (PSS score 25-40) was observed in 5.2% (n
= 5); (Fig.2). There was no signi�cant difference in the mean PSS score between cases and controls
(Mean rank 101.06 versus 93.94 ; p = 0.374). A total of 80.4% (n = 78) of cases responded to the question
regarding the various coping methods used to deal with stress. Nearly two-thirds of them, 74.4% (n = 58)
opted for talking with friends and family members as a coping measure. 

Notably, cases with higher PSS scores tracked pandemic-related updates with signi�cantly lesser
frequency than those with lower stress scores (mean rank 78.75; p = 0.01). A signi�cant positive
correlation was obtained between the PSS score and HBA1C level over the last 6 months (r= 0.276, p
value = 0.015). No signi�cant association with PSS score was observed for age, gender, level of
satisfaction with the available information, education status, occupation, type of residence, source of
information, presence of any symptom over the last 14 days, duration of diabetes or insulin regimen, as
tabulated in Table 2.

Reduced frequency of monitoring of blood glucose was reported by 54.6% (n = 53) of all the cases. Based
on the self-monitoring of blood glucose (SMBG) over the last one month; improved glycemic control was
reported by 39.2% (n = 38), worsened glycemic control by 15.5% (n = 15) and nearly half of them, 45.3%
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(n = 44) reported no change. High PSS score was observed to be signi�cantly associated with worsened
glycemic control (mean rank 63.97 p = 0.012), Fig.3. Of the 81 cases who answered the question
regarding the challenges faced during the current pandemic, around 54.3% (n = 44) reported inadequate
physical activity and 51.9% (n = 42) admitted to di�culty in maintaining a healthy balanced diet. 

A signi�cant proportion of the cases (66.6%; n = 64) felt the need of easy availability of insulin and
glucometer strips, online/telephonic consultations (63.54%; n = 61) and more information regarding T1D
management during the current pandemic (52.6%; n = 51).

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 nation-wide lock-down on 23rd March
2020 [10]. This much needed step taken towards the containment of the virus, has to some extent,
adversely affected the availability of routine healthcare facilities, supply of drugs and medical equipment
[18]. The limitation in access to health care facilities, drugs and other resources; along with the known
vulnerability to infection due to a compromised immune system has left many with apprehension and
increased stress levels [19].

In the present study, we found that low to moderate stress is perceived by a signi�cant proportion (94.8%)
of individuals living with T1D. Those with higher HBA1C over preceding 6 months had higher PSS score.
This could be attributed to the fact that the current pandemic, possibly, augmented their pre-existing
health-related stress. Previous reports have described the negative impact of stress on the medication
adherence and disease outcome [20]. A similar trend was found in our study, where severity of stress
correlated negatively with adequate glycemic control. Stress and glycemic control have a bidirectional
relationship. It can directly lead to disturbance in glucose regulation [21]; or can indirectly lead to non-
adherence to medication and healthy lifestyles [22].

Stress leads to adoption of erratic lifestyle - including restricted physical activity and consumption of
unhealthy meals [23, 24]. In accord with this, we found that around half of our cases reported di�culty in
maintaining a healthy lifestyle. This could also be attributed to the practice of self-isolation measures
and restrictions imposed to curb the disease spread. People adopted different strategies to cope with
stress during this outbreak. Sharing problems with friends and family members was the most common
strategy adopted. This is similar to the �ndings reported in previous studies where participants reported
increased felt need to talk with someone to vent out their distress [25]. 

All infectious outbreaks have their own unique set of characteristics 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. Availability of adequate information to the masses
is a crucial step in mitigating this fear and stress. We noted that a large proportion of cases (76.3%) were
satis�ed with the information available to them. Our study showed that the majority of the participants
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obtained their information primarily through media sources. This is in agreement to previous studies
which reported internet and television as prime sources of information during infectious outbreaks [26,
27]. Information provided at such platforms, in addition to providing information, also add to the level of
anxiety and stress [28]. We noted signi�cantly higher COVID-19 related stress levels among those who
chose not to access information more frequently than once a week. This can be explained as a plausible
coping mechanism against pandemic related upheaval.

Low levels of psychosocial distress has been reported among healthcare workers; because of better
knowledge and awareness towards the pandemic [29]. We found that a considerable proportion of cases
scored more than 50% in the transmission, prevention and presentation scores. Knowledge regarding
preventive measures among the study group was remarkably good. This is in contrast to previous studies
that have reported inadequate levels of knowledge about the measures of prevention towards the
pandemic among the general public [30]. 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 sensitised to such information.

Restricted mobility during the lock-down has compromised the care of T1D patients, due to disruption in
follow-up visits, restricted availability of medicines and other equipment. Majority of cases expressed the
need for easy availability of insulin and glucometer strips as an indispensable measure to allay their
stress. Telephonic or online consultations along with the provision of speci�c protocols for diabetes
management during the COVID-19 was also suggested by around two-thirds of the cases. 

The limitation of our study is that it was designed for patients with access to smartphones and those
possessing the ability to understand English. Therefore, the results of this study cannot be extrapolated
across all the sections of the society. 

To conclude, majority of the cases had a satisfactory level of knowledge and awareness towards the
current pandemic. However, there are increased worries and apprehension among them regarding the
acquisition of optimal diabetes management and care during the current infectious outbreak. Amid the
focus of containing and defeating the disease, healthcare facilities might miss out on those with chronic
illnesses; whose management may worsen during the pandemic. Tele-medicine could, thereby, emerge as
an effective tool and a promising initiative to manage T1D patients during the pandemic. 
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Table 1 –  Baseline Socio-Demographic Characteristics of Cases and Controls 
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Variables  Types Cases 

(n = 97)

Controls

(n = 97)

P value*

Age

(y)

  18.84 (4.48) 18.95 (4.50) 0.804

Gender

 n (%)

Male 49 (50.5%) 48 (49.5%) 0.886

Female 48 (49.5) 49(50.5%)

Marital Status

n (%)

Married 2(2.1%) 2(2.1%) 1

Unmarried 95(97.9%) 95(97.9%)

Residence

n (%)

 

Independent House 74 (76.3%) 68 (70.1%) 0.6

Apartment 21 (21.6%) 27 (27.8%)

Hostel 2 (2.1%) 2 (2.1%)

Education

n (%)

 

 

 

Less than high school 23 (24.2%) 23 (23.7%) 0.782

High School 8 (8.4%) 6 (6.2%)

Intermediate 13 (13.7%) 17 (17.5%)

Graduation 39 (41.1%) 43 (44.3%)

Post Graduation 12 (21.6%) 8 (8.2%)

Occupation

n (%)

 

 

Student 71 (73.2) 76 (78.4%) 0.38

Employed 13 (13.4%) 14 (14.4%)

Business 7 (7.2%) 2 (2.1%)

Unemployed 6 (6.2%) 5 (5.2%)

* P- value <0.05 is considered significant

  

Table 2  Determinants of Perceived Stress Scale among Cases 
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Demographic Type
n

Mean (SD) Mean rank P value*

Age (y)  
18.8 (4.5)

r = 0.139# 0.175

Gender

 

Male
49

43.95 0.073

Female
48

54.16

Married

 

Yes
2

29.25 0.349

No
95

49.42

Residence

 

 

Independent house
74

45.86 0.14

Apartment
21

59.26

Hostel
2

57.25

Education

 

 

 

 

Less than high school
23

45.72 0.692

High school
8

42.56

Intermediate
13

43.69

Graduate
41

52.02

Post graduate
12

55.00

Occupation

 

 

 

Student
71

46.73 0.378

Employed
13

61.58

Business
7

48.93

Unemployed
6

48.67

Use of Information source

 

 

 

 

Social media
64

51.30 0.26

Search Engines
62

45.96 0.154

Television
70

49.37 0.83

Print
58

45.22 0.105

Government authorized applications
54

50.87 0.46

Type 1 Diabetes duration  
8.0 (5.0)

- 0.047# 0.646

HbA1C (over last 6 months)  
8.1 (1.5)

0.276# 0.015

Insulin regimen Basal bolus regimen
12

56.67 0.335

Split mix regimen
80

47.10

Continuous Subcutaneous Insulin Infusion (CSII)
5

61

Presence of any symptoms Yes
11

54.27 0.5
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  No
86

48.33

Satisfaction with information made available

 

 

Yes
74

45.99 0.1

No
9

65.94

Maybe
14

54

Information frequency

 

 

 

Never
2

78.75 0.01

Occasionally
7

70

Daily
60

42.27

Multiple times a day
28

56.05

*P value <0.05 is considered significant; # Spearman Correlation

Figures

Figure 1

A) Proportion of cases and controls who opted for various modes of COVID-19 transmission B)
Proportion of cases and controls who opted for various preventive measures against COVID-19 C)
Proportion of cases and controls who opted for various symptoms of COVID-19
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Figure 2

Proportion of cases and controls in different stress categories as per Perceived Stress Scale (PSS) score
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Figure 3

Variation in glycemic control with Perceived Stress Scale
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