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Background and aims: COVID 19 is a novel pandemic affecting globally. Although no reliable data sug-
gests that patients of well controlled Type 1 Diabetes Mellitus (T1DM) being at increased risk of
becoming severely ill with SARS-CoV2, but lockdown may impact patients with T1DM requiring regular
medications and follow up. Hence this study was planned to see the impact of lockdown on glycemic
control in patients with T1DM.
Methods: A cross sectional study was done in T1DM patients in whom a structured questionnaire was
administered on follow up within 15 days after lockdown. Data regarding hypoglycemic and hypergly-
cemic episodes, Diabetic ketoacidosis (DKA), insulin dose missed, regular glucose monitoring, dietary
compliance, physical activity, hospitalization during the phase of lockdown was taken. Average blood
glucose and HbA1C of lockdown phase was compared with the readings of prelockdown phase.
Results: Out of 52 patients, 36.5% had hyperglycemic and 15.3% had hypoglycemic episodes. Insulin dose
was missed in 26.9%, glucose monitoring not done routinely in 36.5% and 17.4% were not diet compliant
during lockdown. Average blood glucose during lockdown phase was 276.9 ± 64.7 mg/dl as compared to
212.3 ± 57.9 mg/dl during prelockdown phase. Mean HbA1c value of lockdown (10 ± 1.5%) which was
much higher that of pre lockdown (8.8 ± 1.3%) and the difference was statistically significant (p < 0.05).
Conclusion: Glycemic control of T1DM patients has worsened mainly due to non availability of insulin/
glucostrips during lockdown period. There is a need for preparedness in future so that complications can
be minimised.

© 2020 Diabetes India. Published by Elsevier Ltd. All rights reserved.
1. Introduction

Coronavirus disease 2019 (COVID-19) has aroused public health
concerns in recent days and has progressively spread globally [1].
Although there are reports suggesting high mortality in adults with
diabetes [2,3], however none suggested that children and adults
with Type 1 Diabetes Mellitus (T1DM) are more severely affected
than thosewho don’t have diabetes. Nevertheless, the International
Society for Pediatric and Adolescent Diabetes (ISPAD) has empha-
sized the continued attentiveness to standard diabetes care during
this period to avoid the need for urgent care visits or hospitalization
[4].
ndia.
).

ier Ltd. All rights reserved.
So as to hinder and limit the possible spread of COVID-19, Indian
government has ordered a series of phased lockdowns in which
medical services were limited to emergencies only. During lock-
down people were forced to stay in their homes which has resulted
in change in physical activity, dietary pattern and psychological
status of the individuals. All of these can impact the glucose control
in patients of diabetes especially T1DMwho are on insulin therapy.
Also the lockdown has impacted the availability of treatment fa-
cilities for patients of chronic disease like diabetes. Past studies
have showed that during disasters individuals with diabetes had
short-term and long-term impact on glycemic parameters owing to
the lack of medical care, appropriate food and medications [5e7].
Some studies in past have shown increase in complications of
diabetes [8e10] whereas others have shown increase in elevation
of HbA1c post disasters [11,12].

Although impact of COVID 19 on general health has been
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Table 1
Showing demographic characteristics of patients with T1DM (n ¼ 52).

Characteristics n (%)

Age
1e10 years 27 (51.9)
11e20 years 19 (36.6)
21e30 years 6 (11.5)
Sex
Male 22 (42.3)
Female 30 (57.6)
Background
Rural 39 (75)
Urban 13 (25)
Source of income in family
Government job 13 (25)
Private job 28 (53.8)
Self employed 11 (21.2)
Socio economic status
Upper middle 4 (7.6)
Lower middle 14 (27)
Upper lower 25 (48.1)
Lower 9 (17.3)
Insulin administered by
Parents 19 (37)
Self 24 (44)
Both 10 (19)
Insulin used
Long acting þ short acting analogue 32 (62)
Intermediate acting þ Short acting insulin 17 (32)
Premix insulin (30:70) 3 (6)
Associated illness
Celiac disease 5 (9.6)
Hypothyroidism 2 (3.8)

Table 2
Showing impact of lockdown period on various param-
eters (n ¼ 52).

Parameters n (%)

Insulin doses missed
Yes 14 (26.9)
No 38 (73.1)
Blood glucose record maintained
Yes 32 (61.5)
No 20 (38.5)
Dietary compliance
Yes 43 (82.6)
No 9 (17.4)
Physical activity
Increased a 3 (5.7)
Decreased a 19 (36.5)
Same as before 30 (57.8)
Psychological issue
Normal 25 (48.1)
Irritable 5 (9.6)
Happy 16 (30.8)
Depressed 6 (11.5)

a As compared to pre lockdown period.
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reported in various studies [1e3], there is paucity of literature on
the impact of lockdown on management of patients of chronic
illness like diabetes and no study has been reported from India till
date. Hence this study was planned to see its impact on glycemic
control of Type 1 Diabetes which will help us to be prepared about
future disasters or pandemics.

2. Material and methods

This observational study was planned in a tertiary care teaching
hospital and patients with T1DMwho were on regular follow up in
Endocrinology Outpatient department (OPD) were enrolled in the
study. The first case of COVID-19 pandemic in Indiawas reported on
30 January 2020 possibly originating from China. So as to prevent
its spread, India has imposed lockdown in phased manner starting
from 25th March till 30th May and thereafter started unlocking
[13]. Local transport and interdistrict/interstate communication
was strictly prohibited during the entire period. Hence we planned
this study from 25th March till 31st May 2020 in which no diabetes
specific specialty clinic was functional and only emergency services
were going on in the state. However, primary care was available at a
variety of community clinics with fragmented health care services.

52 consecutive patients who visited after lockdown and had
given the consent were included in the study. The demographic
details as well as their contact numbers of enrolled patients were
taken from their databases in the endocrine OPD. Demographic
details in form of age, sex, residence, source of family income, so-
cioeconomic status using Modified Kuppuswamy scale updated for
year 2020 were taken [14]. Details about type of insulin, its
administration and associated diseases were also noted. They were
telephonically called at the end of lockdown period and asked to
report within 15 days after end of lockdown i.e. 30 May 2020. A
structured questionnaire was administered to all the enrolled pa-
tients. Frequency of blood glucose readings falling in hypo and
hyperglycemic range were noted from their daily blood glucose
monitoring charts. Blood glucose levels �70 mg/dl and �180 mg/dl
were considered as hypoglycemic and hyperglycemic episodes
respectively. Data regarding episodes of DKA, insulin dose missed,
regular blood glucose monitoring and any hospitalization during
the period was recorded. Details regarding dietary compliance,
physical activity, any psychological issues during the period were
taken by recall method. Details regarding unavailability of insulin/
glucostrips in their region or other reasons for impaired glucose
control were also noted. Average of 3 glucose measurements per
day was recorded in patients who were doing regular self moni-
toring of blood glucose levels and their mean was calculated over
the entire period of lockdown. Whereas, mean of all the available
readings was taken in patients who were not regularly monitored.
Data of average blood glucose levels during both prelockdown and
lockdown and HbA1C of both pre and lockdown phase was
collected and analysed with paired sample t tests.

3. Results

Out of 52 patients, 27 (51.9%) patients were in the age group of
1e10 years followed by 19 (36.6%) in 11e20 years and only 6 (11.5%)
were more than 20 years of age. Mean age was 11.9 years and male
to female ratio was 0.7:1. Maximum and minimum age of enrolled
patients were twenty three years and one and half year respec-
tively. Associated celiac disease was present in 5 patients and hy-
pothyroidism in 2 patients. Among 5 celiac patients, 2 children
were not compliant with gluten free diet during lockdown due to
non availability of gluten free food. More patients were from rural
background [39 (75%)] and mainly belonging to lower socioeco-
nomic status [34 (65.4%)] (Table 1). Only 13 (25%) had family
income from government jobs who were regularly getting salaries
during whole lockdown.

Insulin doses were missed in 14 (26.9%) and blood glucose
monitoring was not done in 20 (38.5%) and 9 (17.4%) were not
compliant with the diet during lockdown. Some (36.5%) have
decreased physical activity out of which mainly were adolescents
and adults (Table 2).

19 (36.5%) had hyperglycemic episodes, 4 (7.7%) out of them
landed into DKA and were ultimately hospitalised (Table 3). Out of
19 patients having hyperglycemia, 8 patients were not getting in-
sulin injections due to non availability during lockdown and 3 pa-
tients because of financial issues as their family income was from



Table 3
Showing impact of lockdown period on parameters related to glycemic control
(n ¼ 52).

Parameters n (%)

No of patients having hyperglycemic episodes 19 (36.5)
No of patients having hypoglycemic episodes 8 (15.3)
No of patients with hospitalization 6 (11.5)
(a) DKA 4 (7.7)
(b) Hypoglycemia 1 (1.9)
(c) Non COVID febrile illness 1 (1.9)

DKA: Diabetic ketoacidosis.
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private jobs. Non COVID febrile illness has lead to hyperglycemia in
3 patients whereas in rest 5 cases cause couldn’t be ascertained. Out
of 4 patients with DKA, 3 patients had missed insulin doses due to
non availability whereas one patient has started homeopathic
medication. Reasons of not monitoring blood glucose were non
availability of glucostrips (13 out of 20), financial issues (3 out of 20)
and in 4 patients cause was not known.

8 (15.3%) patients had hypoglycemic episodes and 1 of themwas
hospitalised (Table 3). Out of 8 patients with hypoglycemic epi-
sodes, 3 patients were in honeymoon phase, 2 children had
decreased intake in a febrile illness and in 3 patients cause could
not be found.

Average blood glucose during lockdown phase was
276.9 ± 64.7 mg/dl and during prelockdown phase was
212.3 ± 57.9 mg/dl. Although average blood glucose in lockdown
was higher than that of prelockdown but the difference was not
statistically significant (p ¼ 0.15).

Mean HbA1c of prelockdown and lockdown phase was
8.8 ± 1.3% (73 mmol/mol) and10 ± 1.5% (86 mmol/mol) respectively
and the difference was statistically significant (p < 0.001).
4. Discussion

This study was done to identify challenges of complete lock-
down during COVID19 in T1DM patients considering the impor-
tance of continuity of care.

A lot of patients had impaired glucose control during this period
and themain reasonwas non availability of insulin/glucostrips. This
was probably due to limited stock in rural and semi urban areas and
restrictions in transportation during the lockdown period.
Furthermore, disparities in health, related to socioeconomic status
that existed before the disaster have been exacerbated as there are
many parents with private jobs who are not earning during lock-
down. Our study was in concordance with previous few studies
carried out on the effect of natural calamities on diabetes in which
similar problems were encountered [7,15].

Moreover, authors in a study after Hurricane in Florida also
suggested that by knowing the prevalence of major chronic con-
ditions, assessment of need of medications should be made earlier
so that replacement medications may be obtained well in time
[15,16].

Other reasons were poor dietary compliance and lack of physical
activity noticed in few patients. During lockdown children were at
homewith their non diabetic peers and all family members leading
to poor compliance to their dietary habits. In addition children
particularly adolescents are having much longer screen time,
irregular sleep patterns thus limiting their routine physical activity
which is usually recommended to improve glycemic control. It is
already known that breaks from school (e.g. holidays) or periods
when there is increase of sedentary behaviour lead to harmful in-
fluence on the glycemic control [17]. Similar results were seen in a
recent studywhich showed that therewas increase in carbohydrate
intake, decrease in exercise, decreased monitoring of blood glucose
and widespread mental stress in patients with Type 2 Diabetes
Mellitus during the lockdown [18].

A few children recently diagnosed with T1DM also had episodes
of hypoglycemia as a result of honeymoon phase during which they
were not able to visit hospitals to show their sugar monitoring
charts. Others had febrile illness leading to decreased intake ulti-
mately leading to hypoglycemia.

Some of the patients had serious emergencies like DKA and
hypoglycemia requiring hospitalisations. That may be because
many first responders in form of primary health care workers have
limited knowledge about the management of diabetes emergen-
cies. Some previous studies have also recommended development
of more educational resources for patients and health care pro-
viders about the specific needs of people with diabetes pre, during
and post disaster [5,9,10].

Most of our patients remained playful and happy. Most of our
patients were children and adolescents who were enjoying holi-
days due to lockdown and concept of joint families won’t lead to
stress in our country. This was contrary to studies in Japan after
major earthquakes which had demonstrated an increase in stress
associated with poor glycemic control [19,20].

Our study has showed negative impact of lockdown on glycemic
control. Average blood glucose was higher during the lockdown
phase however this was not statistically significant as our study
was involving mainly pediatric patients and some of them (15.3%)
had multiple episodes of hypoglycemia whereas some patients
were not able to do regular glucose monitoring. Difference of
HbA1c in prelockdown and lockdown phase was highly significant
as it indicates average glucose levels over a prolonged period of 3
months.

Our results were in concordance with a recent systematic re-
view of health effects of storms and floods which reported an in-
crease in HbA1c levels and the number of evaluations for diabetic
complications post events [21]. Another recent study by Ghosal
et al. has also concluded that duration of lockdown in COVID 19 is
directly proportional to the worsening of glycaemic control and
diabetes-related complications [22].

However, a similar study in Italy in this COVID pandemic
showed that glycemic control of T1DM in adolescents did not
worsen during the restrictions due to close monitoring of children
by parents, more regular timetable of meals and reduced stress
levels caused by school and all after-school activities. It rather
improved in those who continued physical activity during the
quarantine. Another reason found was the continuation of the
health care professional assistance through telemedicine and CGMS
which was not there in our set up [23].

Few more studies in which data was collected by remote
monitoring of glucose sensors showed no deleterious effect of
lockdown on glycemic control [24,25]. In addition, the knowledge
that diabetes worsens the outcomes of COVID-19 may have
improved patients’ awareness and compliance to diabetes man-
agement [26] but maximum of these patients were adults whereas
in our study maximum were children and adolescents.

No of patients in previous reports were small. This is one of
largest study on T1DM from developing countries with limited
resources, different sociodemographic culture as compared to the
western world. Telehealth or telephonic consultations for sick day
management and routine diabetes care should be encouraged to
prevent complications and to partly mitigate the problem of un-
controlled diabetes during such pandemics in future. Advances in
technology such as downloading records from insulin pumps/
CGMS and remote monitoring should be used whenever possible to
optimize glucose control. A module on preparedness should be
included in diabetes self-management education. Proper
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assessment of community requirement of insulin as well as glu-
costrips should be made in advance as a part of preparedness.

The limitation of this study was that it is a single-centre study.
However, we believe that this information is valuable for health
care professionals caring for children and adolescents during the
COVID-19 pandemics and offers real-life data for further research.
Hence results of our study should be used to establish innovative
management strategies for patients with T1DM by collect main-
taining data registry in order to learn for future pandemics.

5. Conclusion

Our study has clearly demonstrated negative impact of a
pandemic on glycemic control in T1DM, a chronic condition which
needs regular attention. The factors responsible such as non
availability of insulin/glucostrips, poor dietary compliance and
decreased physical activity need to be taken into consideration in
planning and addressing chronic health conditions in the future
pandemics because if appropriate action is not taken, the increase
in health care costs could be considerable.
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