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Abstract

Purpose Type 1 diabetes (T1D) requires a holistic approach and continuous care. The current COVID-19 pandemic has made the
health care professionals realise its challenges even more ardently than in the normal times. In a country like India with its huge
population burden and a significant number of people having T1D, the risk of COVID-19 in people having T1DM is consid-
erably high.

Methods In this article, we are sharing our practical experiences of problems faced by children and adolescents having T1IDM
during the past 2 months of lockdown.

Results We have classified the challenges into 3 broad categories based on diabetes self-management, healthcare system and
psychosocial aspects. We have tried to provide precise, comprehensive and region specific solutions to these challenges.
Solutions briefly include maintaining the supply chain of essentials like insulin, syringes and glucose meter strips to psycholog-
ical support, financial aid and support for hospitalization in case of COVID-19 itself or diabetes complications including diabetic
ketoacidosis.

Conclusions Children and adolescents having T1DM require special care and attention during this period of COVID-19 pan-
demic because of various challenges as discussed. Our proposed solutions may help them overcome these problems and help
them in better diabetes management during such emergency situations.
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Introduction in 2019 and about 15,900 new cases diagnosed every year in

the same age group [1].

As per IDF, there are estimated 1.1 million children and ado-
lescents having type 1 diabetes (TIDM) globally [1]. India
was home to 95,600 TIDM between 0 and 14 years of age
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Currently, mankind is facing a global pandemic of
COVID-19, caused by the severe acute respiratory syndrome
coronavirus 2 (SARS-CoV-2) infection [2], with 18,575,326
people infected in more than 200 countries and 7,01,754 peo-
ple who have died, as per the WHO as of 6 August 2020 [3].
The Indian numbers have now risen to 19,64,536 total report-
ed positive cases and 40,699 deaths [4].

Type 1 diabetes and COVID-19

A recent study (currently under peer review) from England
demonstrated an independent association between the level
of glycemia and COVID-19 mortality in people having
T1DM or type 2 diabetes [5]. Another NHS-funded popula-
tion cohort study reported 3.5 times more risk of in-hospital
deaths with COVID-19 in people having T1DM as compared
with those without diabetes [6]. The gaps in pediatric diabetes
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management can be bridged with the use of telemedicine,
virtual diabetes clinics, and diabetes technology in the current
COVID-19 situation [7].

As there is no definitive treatment or preventive vaccine for
this viral infection, personal hand hygiene, respiratory eti-
quette, and social distancing are the most widely used strate-
gies for the control of this highly contagious virus. Outbreak
control measures to reduce the amount of mixing in the pop-
ulation include work from home, closure of academic organi-
zations, and strict lockdown [8]. For this reason, a nationwide
lockdown has been imposed in India from 25 March 2020 up
to 30 June 2020 [9]. Lockdown, although effective in curbing
the community transmission of this virus, has potential impact
on people living with diabetes, particularly TIDM. We intend
to enumerate the challenges being faced by the children and
adolescents having TIDM and some solutions that have been
proposed and worked out.

These challenges can be broadly divided into 3 categories
as shown in Table 1.

1. Challenges related to diabetes
self-management (DSM)

Skills of DSM are essential for children and adolescents hav-
ing TIDM to improve or maintain glycemic control, to im-
prove quality of life, and to minimize the risk of complications
[10, 11]. For people living with T1DM, DSM includes regular
insulin injections with proper technique, regular blood glucose
monitoring, healthy eating, physical activity, problem-solv-
ing, and healthy coping [10]. Current situation of lockdown
has had an impact on many components of DSM as described
below.

Table 1 Classification of challenges faced by children and adolescents
having T1DM during lockdown

(1) Challenges related to diabetes self-management (DSM)
(1) Insulin therapy
(ii) Glucose monitoring
(iii) Medical nutrition therapy
(iv) Physical activity
(v) Sick day management
(vi) Emergency preparedness
(2) Challenges related to healthcare system
(1) Routine healthcare support/medical specialist support
(ii) Emergency issues related to glucose control—hypoglycemia, DKA
(iii) Emergency issues related to COVID-19
(iv) Technical issues
(3) Challenges related to psychosocial aspects
(1) Psychological issues

(i1) Financial issues
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(i) Insulin therapy: It is essential for survival in all people
with TIDM. Children and adolescents with T1DM re-
quire multiple daily insulin injections (1-2 basal insulin
injections plus at least 3 regular or rapid acting insulin
injections) as per recommendation by the major organi-
zations [12—14]. Many of these children and adolescents
are supported by various programs (like Changing
Diabetes in Children (CDiC) and Life for a child pro-
gram) for regular supply of insulin and glucose meter
strips [14]. This is being facilitated by local healthcare
teams. Because of lockdown, many children residing in
remote villages may not get regular insulin supplies be-
cause of closure of nodal healthcare facilities and local
transport facilities.

Proposed solutions: Children and adolescents having TIDM
should be able to reach nodal persons of supporting programs
in case of inability to get insulin vials or cartridges. The
Research Society of Study of Diabetes in India (RSSDI) has
circulated the contact numbers of nodal persons of insulin
manufacturers and supporting programs to people having
T1DM and their doctors through email and social media. A
dedicated helpline number, supported by diabetes educators
and medical specialists, should be available to provide solu-
tions to day-to-day problems. Unavailability of any type of
insulin may require switching to another type so as to avoid
risk of hyperglycemia and consequent DKA. One of the ap-
proved protocols suggests 20% reduction in insulin dose dur-
ing switch from rapid acting insulin analogue to regular hu-
man insulin or vice versa to avoid hypoglycemia [15].

(i) Glucose monitoring: Regular self-monitoring of blood
glucose and continuous glucose monitoring at times is
an essential component of TIDM management [16].
Lockdown may interrupt regular supplies of glucose me-
ter strips to children and adolescents, being supported by
programs like CDiC, because of closure of local nodal
centers and local transport facilities.

Proposed solutions: RSSDI has circulated a list of contact
numbers of nodal persons of glucose meter manufacturers
and urine ketone strips to people having TIDM and doctors
through email and social media.

(iii)) Medical nutrition therapy: Because of strict lockdown
and suspension of even vegetable supplies in certain
areas, children and adolescents may not get regular sup-
ply of vegetables and fruits, an important component of
their healthy eating plan [17]. There may be reduction in
eating outside and consumption of junk foods because
of lockdown, and this will probably have an impact on
insulin requirements. However, no definite data related
to this issue is available.
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Proposed solutions: Local support groups like Juvenile
Diabetes Foundation (JDF), in collaboration with local health
authorities, should arrange for regular supply of milk, vegeta-
bles, fruits, and other essentials to these children and adoles-
cents. Information booklets and animated videos related to
healthy eating and healthy recipes may also be circulated
through digital media.

(iv) Physical activity: Because of lockdown and stay at
home orders, children and adolescents may not be able
to participate in daily sports and playground activities
[13] that may worsen their glycemic control.

Proposed solutions: Children and adolescents with T1IDM
should be encouraged to do indoor exercises by educating
them through online tools as well as through social media.
Because of closure of schools and colleges, they may get more
time and should be encouraged for indoor physical activities.
Use of animated videos featuring cartoon characters may
prove useful in motivating children for indoor plays and ex-
ercises. Local support groups may also provide peer support
for the same.

(v) Sick day management: During periods of stress and acute
infections, reduced oral intake and increased release of
stress hormones may impact blood glucose levels, there-
by increasing the risk of both hyperglycemia and hypo-
glycemia [13]. Therefore, sick day management is par-
ticularly useful to avoid glycemic fluctuations and sub-
sequent risk of DK A or hypoglycemia [18]. Lack of con-
tinuous insulin supply with lack of glucose monitoring
may also increase the risk of hypo- or hyperglycemia.

Proposed solutions: Every child and adolescent with T1IDM
should be educated about sick day management rules at fre-
quent intervals during lockdown with the help of information
booklets and videos through social and digital media. These
should be prepared in English, Hindi, and also local lan-
guages. Dedicated customer care helpline may assist them in
better T1DM management during sick days, thereby reducing
the risk of DKA and subsequent hospitalization.

(vi) Emergency preparedness: Emergency preparedness of
T1DM children and adolescents and their families are
very much lacking in our country. Any emergency sit-
uation like the current COVID-19 epidemic, resulting in
panic, may worsen their glycemic control with conse-
quent DKA.

Proposed solutions: Emergency preparedness plans can help
children and adolescents having TIDM and their families in
managing diabetes better during such emergencies. Sample

emergency preparedness plan for use during lockdown has
been proposed by authors as shown below in Table. 2.

2. Challenges related to the healthcare system

People having T1DM require continuous access to healthcare
services. Lockdown may impact the access to healthcare ser-
vices for their day-to-day management as well for their emer-
gency issues like hypoglycemia, DKA, or any infection in-
cluding COVID-19.

(i) Routine healthcare support for TIDM management:
Because of lockdown and closure of healthcare services,
children and adolescents may find it difficult to get med-
ical support for their day-to-day management of TIDM
as well as for management of their complications like
diabetic neuropathy, retinopathy, and nephropathy.

Table 2
Covid-19

Emergency preparedness plan for T1DM management during

A Portable, Insulated and waterproof diabetes emergency kit can be prepared,
containing the following items

1. Keep all documents as mentioned in the green column in your kit. Soft copies or
photos of all documents are to be stored in your mobile and shared with your parents
or spouse or near friends.

2. Keep all ongoing medication (see yellow column) including insulin and glucose meter
strips with adequate supplies for at least 4-6 week. Always check expiration date on
all medications including insulin injections

3. Gel packs should be kept inside the freezer and should be added to cooler pack along
with Insulin and unused injectable medications when ready to go. Do not use dry ice
and avoid freezing the insulin.

Medications/ supplies Others (Materials)

Insulin vials or cartridges Batteries for glucose

meters

Insulin syringes or pen needles | A cooler pack with
or pump supplies room for 4 gel packs

Other medications if any and
O.T.C Medicines for pain,
fever & vomiting

Empty plastic bottles or
sharps containers for
syringes, needles &
lancets

Hand sanitizer-
at least 2

Glucagon kit

Glucose meter with strips (at
least 100 strips for 30 days
period) and pricking devices
(lancets)

Tissue papers

4 gram Glucose tablets (at Alcohol swabs
least 20) or small juice boxes
or hard candies or small plastic

bottle of honey

One additional glucose meter
of same company

Paper soap or soap

LAY

HbAlc- Glycated Hemoglobin Alc, Hb- Hemoglobin, S.-Serum, ACR- Albumin creatinine
ratio, TSH- Thyroid stimulating hormone, ECG - Electrocardiogram, O.T.C- Over the counter

HbAIc Glycated hemoglobin Alc, Hb hemoglobin, S serum, ACR albu-
min creatinine ratio, 7SH thyroid-stimulating hormone, ECG electrocar-
diogram, O.T.C over the counter
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Proposed solutions: Telemedicine guidelines, by the Ministry
of Health and Family Welfare, Government of India, may be
followed to provide medical support to them for issues related
to insulin dose adjustment and management of their compli-
cations [19]. This may be further improved by creating virtual
diabetes clinics providing support of nutritionist, physiother-
apist, diabetes educator, podiatrist, as well as specialist ser-
vices. Similarly, web-based tools may be used to educate them
about diabetes self-management including foot care [11].

(i) Emergency issues related to glucose control: Emergency
issues like hypoglycemia or DKA requiring hospitaliza-
tion may be precipitated by lack of proper DSM, stress,
and acute infections in these subjects. During lockdown,
there may be difficulties in getting hospitalized mainly in
remote areas because of lack of transport facilities and
lack of availability of beds in COVID-19 affected areas.

Proposed solutions: Children and adolescents along with
their families should be educated frequently
through online videos about symptoms and management
of hypoglycemia as well as DKA. They should be provid-
ed with glucose tablets for emergency management of
hypoglycemia and should be repeatedly educated about
rule of 15 for hypoglycemia management. In case of emer-
gency conditions requiring hospitalization, local support
groups like JDF as well as concerned healthcare providers
may assist them in getting hospitalized at the nearest
healthcare center by providing ambulance services and lo-
cal support.

(iii)) Emergency issues related to COVID-19 or other infec-
tions: Children and adolescents having TIDM may de-
velop COVID-19 or any other infection requiring hos-
pitalization. Infections may also result in glycemic fluc-
tuations and may increase the risk of DKA or hypogly-
cemia further increasing the chances of hospitalization
[18].

Proposed solutions: In case of COVID-19, local health author-
ities should be immediately informed for testing and admis-
sion at dedicated COVID-19 centers with the help of local
support groups like JDF. People having T1DM and their fam-
ilies should keep handy all their healthcare records including
blood sugar log book for review by hospital team. Local
healthcare team should coordinate with the hospital team for
better T1DM management.

(iv) Technical issues: People having TIDM require use of
technology in the form of glucose meters, pricking de-
vices, insulin pens, as well as insulin pumps for routine
management. During lockdown, they may not get sup-
port to resolve their technical issues because of
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unavailability of transport services and skilled person-
nel. Technology-related problems like pump dysfunc-
tion may result in unwanted hyperglycemia with conse-
quent DKA.

Proposed solutions: People having TIDM should be provided
with 24/7 technical support either onsite or through telecom-
munication, for successful use of these devices for insulin
therapy as well as for glycemic monitoring.

3. Challenges related to psychosocial aspects

Children and adolescents having TIDM are already at risk of
psychosocial issues because of the impact of disease on them
and their families. This may be further aggravated or precip-
itated by lockdown.

(i) Psychological problems: Children and adolescents with
T1DM because of social stigma and other issues related
to TIDM are already prone to psychological problems
like anxiety, phobia, etc. [12, 20]. Fear of COVID-19,
closure of schools and colleges, and restrictions imposed
by strict lockdown may impact their mental health and
further increase the risk of psychological problems in
them.

Proposed solutions: Local help groups run by JDF along with
educational institutions can provide mental support by engag-
ing children and adolescents in online educational and fun-
filled activities. Yoga and meditation may be taught through
online platforms to provide them psychological support.
Educational institutions may start routine class work through
online platforms to keep them busy and engaged in their stud-
ies. Information booklets to clear myths and doubts about
COVID-19 may help in reducing fear and anxiety related to
this disease.

(i1) Financial problems: Financial problems are the most
negative aspect of this extreme lockdown. Children and
adolescents of lower as well middle socioeconomic sta-
tus may be hit very hard by financial problems of their
parents. This may be due to salary cut, unemployment,
and loss of daily wages making it difficult to follow
proper TIDM management for them.

Proposed solutions: These vulnerable families definitely re-
quire assistance in the form of free insulin and glucometer
strip supplies through programs like CDiC. Organizations like
RSSDI and support groups like JDF may employ such parents
as educators to provide DSM education to others having
T1DM. Donors should be sought for to provide financial as-
sistance to such vulnerable families through social media.
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We can briefly summarize that children and adolescents
having T1DM require special care and attention during this
period of COVID-19 pandemic because of various issues as
discussed above. Proposed solutions in this article may help
them overcome these problems and help them in better diabe-
tes management during such emergency situations with reduc-
tion in the risk of complications particularly DKA. We need to
conduct proper prospective studies to identify the problems
faced by children and adolescents with TIDM during lock-
down and their impact on glycemic control and complications.
This may help us to develop precise solutions to improve
T1DM management during such pandemic.
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