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Abstract

Aims Malaysia implemented nationwide lockdown from 18th March till 3rd May 2020 to mitigate the spread of coronavirus
disease (COVID-19). This study aimed to examine the impact of the lockdown on glycaemic control and lifestyle changes in
children and adolescents with type 1 (TIDM) and 2 diabetes mellitus (T2DM) aged less than 18 years old.

Methods In this cross-sectional study, interviews and a standardised questionnaire comparing lifestyle changes before and
during the lockdown were performed in follow-up clinic visits after the lockdown. Anthropometry measurements and
glycated haemoglobin (HbAlc) values were compared 3 months prior and after the lockdown.

Results Participants were 93 patients with TIDM (11.08 +3.47 years) and 30 patients with T2DM (13.81 +2.03 years).
Male gender, T2DM and pubertal adolescents were found to have a significant deterioration in glycaemic control. A
significant increment of HbAlc was observed in patients with T2DM (8.5 £0.40 vs 9.9 +0.46%), but not in patients with
TIDM (8.6 £0.28 vs 8.7+0.33%). Contrarily, there was an improved glycaemic control in pre-pubertal TIDM children
likely due to parental supervision during home confinement. Weight and BMI SDS increased in TIDM patients but
surprisingly reduced in T2DM patients possibly due to worsening diabetes control. Reduced meal frequency mainly due to
skipping breakfast, reduced physical activity level scores, increased screen time and sleep duration were observed in both
groups.

Conclusions Adverse impact on glycaemic control and lifestyle were seen mostly in patients with T2DM and pubertal
adolescent boys.

Keywords COVID-19 pandemic * Lockdown * Type 1 diabetes mellitus - Type 2 diabetes mellitus * Glycaemic control -
Children and adolescents

Abbreviations
T1DM Type 1 Diabetes Mellitus

T2DM Type 2 Diabetes Mellitus i )
HbAlc glycated haemoglobin The catastrophic outbreak of novel severe acute respiratory

BMI Body Mass Index syndrome coronavirus 2 in Wu.han City, China in December
2019, has spread globally within months and was declared a
pandemic since March 2020 by the World Health Organi-
zation. At the time of writing in June 2021, Malaysia has
recorded a total of 610,574 cases with 3291 deaths.

In the effort to increase social distancing and to mitigate the
spread of COVID-19, the total nationwide lockdown known as
the Movement Control Order (MCO) was implemented in
Malaysia from 18th March until 3rd May 2020. Schools were
closed and all non-essential businesses, outdoor sports, leisure
p<l Hoqi Peng Cheng activities, travel between states and districts were restricted.
hooipeng100@yahoo.com This was followed by a partial lockdown with gradual lifting
Paediatric Endocrine Unit, Putrajaya Hospital, 62250 of restrictions in phases, also known as the Conditional
Putrajaya, Malaysia Movement Control Order (CMCO) from 4th May until 9th
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June 2020 and Recovery Movement Control (RMCO) from
10th June until 31st March 2021. During the CMCO and
RMCO, more shops were allowed to open, however, travel
restriction and schools closure remained.

The paediatric diabetes service in Putrajaya Hospital is a
tertiary service which caters for referrals from states all
throughout Malaysia. The implementation of the MCO
resulted in difficulties in access to care for many patients
with diabetes. This was particularly apparent in families
who were from the lower socio-economic group. In an
attempt to reduce physical congestions at the clinics, alter-
native means of communications with patients and families
were implemented such as phone consultations and emails.
Patients who were from different states or districts were also
co-managed at the nearest major hospitals from them. Most
studies assessing impact of COVID-19 lockdown involved
adult patients with TIDM with only a few studies invol-
ving children and adolescents. Results of these studies were
conflicting. Improvement of glycaemic control were
observed in Spanish adults with TIDM [1, 2], Italian
children and adolescents with TIDM [3, 4] and Indian
adults with T2DM [5]. T1DM children and adolescents in
India [6] and Saudi Arabia [7], TIDM Japanese adults [8],
and T2DM Turkish adults [9] were reported to have wor-
sening of glycaemic control. However, generally, gly-
caemic control was reported to be unchanged in most
children and youths with TIDM [10-13]. To our knowl-
edge, there was no reported study on the impact of COVID-
19 lockdown in adolescents with T2DM. We hypothesised
that the MCO and the COVID-19 pandemic would have a
negative impact in the management of young people with
diabetes.

The aim of this study was to examine the impact of the
lockdown caused by COVID-19 pandemic on glycaemic
control, body mass index (BMI) and lifestyle changes in
children and adolescents with type 1 and 2 diabetes mellitus.

Methods
Patients and study design

This was a cross-sectional interview and questionnaire-
based study conducted in our centre from June until
December 2020. Inclusion criteria were all patients diag-
nosed with TIDM and T2DM below the age of 18 years
who had been under our centre follow-up for at least
6 months prior to the lockdown and had at least one phy-
sical clinic follow-up after the lockdown. During the lock-
down period, phone consultations had been carried out for
most patients to monitor their general well-being, lifestyle
changes, self-monitoring of blood glucose, and compliance
to insulin and medications.
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After the initial MCO was lifted, all participants and
their parents had a follow-up visit to the paediatric
endocrine clinic within the study duration. At the clinic,
they were interviewed about their diabetes management
and lifestyle changes before and during the lockdown by
the same investigator for consistency and to eliminate
bias. Participants were also required to fill-up a standar-
dised questionnaire on their lifestyle changes which
include dietary habits, screen time, sleep duration and
physical activities before and during the lockdown. For
young patients aged 9 years and below, the ques-
tionnaires were filled by the parents. For adolescents
10-18 years old, questionnaires were self-administered
with assistance from the parents as required. Level of
physical activities were assessed using the Physical
Activity Questionnaire for Children (PAQ-C) and the
Physical Activity Questionnaire for Older Children
(PAQ-A) adapted from Crocker et al. [14] and Kowalski
et al. [15]. Baseline clinical data and laboratory test
results were retrieved from the patients’ electronic med-
ical records (EMR).

Anthropometry

Anthropometric measurements (height, weight, BMI) were
retrieved from the EMR during the last outpatient visit prior
to COVID-19 lockdown. After the lockdown was lifted,
anthropometric parameters were measured when patients
returned to outpatient visits. BMI was calculated from
weight and height (kg/m?). All the anthropometric mea-
surements was converted to standard deviation (SD) score
according to age and gender using WHO growth charts.
Tanner staging was utilised to assess pubertal status.

Glycaemic control

Glycaemic control was determined by glycated haemoglo-
bin (HbAlc), which provide the average plasma glucose
concentration within the past 3 months. Results of HbAlc
were obtained from EMR of the last clinic visit prior to
COVID-19 lockdown. Repeated HbAlc measurement was
made during follow-up visits to the paediatric endocrine
clinic post-lockdown.

Physical activity

Physical activity is defined as any body movement pro-
duced by skeletal muscle that requires energy expendi-
ture. The PAQ-C and the PAQ-A were adapted from
Crocker et al. [14] and Kowalski et al. [15] to assess the
general level of physical activity of the children and
adolescents. A standardised questionnaire with transla-
tion into the local Malay Language and adaption of the
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type of physical activity into the local context [16] was
utilised. The PAQ-C consists of 9 items and PAQ-A
consisted of 8 items; each scored on a 5-point scale. Both
are self-administered with a 7 days recall tools to evaluate
moderate to vigorous physical activity for school-going
children and adolescents. Physical activity composite
score was calculated by the mean of all the items. The
score ranges from 1 to 5, a higher score indicated higher
levels of physical activity. PAQ scores of more than 2.9
in boys and more than 2.7 in girls indicate “sufficiently
active” group and scores below those thresholds were
considered as “low active” group [17]. Participants 6 to
13 years old would be required to answer the PAQ-C,
while adolescents age 14—18 years would be required to
answer the PAQ-A. Questionnaires are self-administered
by the participants with assistance from the parents if
required. However, for participants aged 6-9 years old,
parents are required to complete the questionnaire. Each
participant or parent would be required to answer 2 sets
of Physical Activity Questionnaire to reflect the physical
activity prior to and during lockdown periods.

Statistical analysis

Data analyses were performed using SPSS 23.0 statistical
analysis software (SPSS Inc., Chicago, IL, USA). Con-
tinuous variables were presented as mean + standard
deviation if normally distributed. Categorical variables were
shown as the number and percentage of patients involved.
Repeated measures ANOVA were used to compare differ-
ences between the two phrases. Statistical significance was
defined as two-tailed p value < 0.05.

Results
Demographic and clinical characteristics

A total of 123 patients were recruited into the study. Ninety-
three (75%) were patients with TIDM and the remainder 30
(25%) T2DM. The mean age for participants with TIDM was
11.08 £3.47 years, mean duration of diabetes 4.64+3.10
years and mean age of diagnosis 6.43 +3.31 years. All parti-
cipants with TIDM was on multiple daily insulin injections
(basal-bolus regimen), except for six patients (6.5%) who were
on continuous subcutaneous infusion insulin pump therapy.
Two patients (2.15%) have diabetic hepatic glycogenopathy
and diabetic nephropathy.

For T2DM patients, the mean age was 13.81 +2.03 years
(9.9-18 years), mean duration of diabetes 2.61 + 1.78 years
and mean age of diagnosis 11.15+ 1.46 years. All partici-
pants with T2DM were on metformin. Eighteen patients
were also on basal insulin. Four patients (13.33%) had

Table 1 Anthropometric, biochemical and lifestyle characteristic at
baseline

TIDM T2DM p value
Demographic
Total number of patients 93 30
Age (years) 11.08 (3.47) 13.81 (2.03) <0.005
Gender 0.180
Male, n (%) 44 (47.3) 10 (33.3)
Female, n (%) 49 (52.7) 20 (66.7)
Weight SDS —0.66 (1.23) 1.69 (1.02) <0.001
Height SDS —0.78 (1.17) —0.26 (1.25)  0.041
BMI SDS —0.29 (1.13) 1.86 (0.60) <0.005
BMI 17.59 (3.31) 29.66 (8.57) <0.001
Clinical characteristics
Age of diagnosis (years) 6.43 (3.31) 11.15 (1.46) <0.001
Diabetes duration (years) 4.64 (3.10) 2.61 (1.78) <0.005
Diabetic complication 0.063*
Diabetic retinopathy, n (%) 0 (0) 0 (0)
Diabetic nephropathy, n (%) 2 (2.15) 4 (13.33)
Diabetic neuropathy, n (%) 0 (0) 0 (0)
Other, n (%) 2 (2.15) 0 (0)
>1 complication, n (%) 2 (2.15) 0 (0)
Mean insulin dose (unit/kg/ 0.97 (0.23)  0.39 (0.38) <0.001
day)
Insulin injections, n (%) 87 (93.5)* 18 (60.0)*
*Multiple daily injections
(basal-bolus) #Long-acting
(basal)
Continuous insulin infusion 6 (6.5) 0 (0) 0.587*
(pump) n (%)
History of severe 5(65.4) 1(3.33) 1.000%*
hypoglycaemia, n (%)
Glycated haemoglobin (%) 9.5 (2.24) 9.0 2.54) 0.247
Receiving medical advice by 55 (59.1) 1(3.2) <0.001*
telephone, n (%)
Lifestyle parameters
Meal frequency 4.86 (0.96) 4.10 (1.03) <0.005
PAQ score 2.03 (0.56) 1.83 (0.47)  0.096
Screen time (hour) 2.05 (1.76) 2.22 (1.67) 0.647
Sleeping duration (hour) 8.14 (1.26)  7.65 (0.98) 0.055

Data were expressed as mean with standard deviation in parenthesis.
Continuous variables were investigated by independent 7 test, and
categorical variables were analysed by Chi Square test (*Fisher exact
test for non-parametric distribution)

SDS SD score, BMI body mass index, PAQ Physical Activity
Questionnaire

diabetic nephropathy. As expected, T2DM participants had
higher BMI compared to TIDM and they were also older.
None of our patients developed diabetic ketoacidosis or
Covid-19 infection during the study period. Demographic
and clinical characteristics of the participants are sum-
marised in Table 1.
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Table 2 Factors influencing glycaemic control before and after the
lockdown

HbAlc Mean diff p value
Before the After the
lockdown lockdown
Overall 8.5 (0.26) 9.3 (0.30) 0.8 0.001
Gender 0.015
Male 8.5 (0.34) 9.8 (0.40) 1.3
Female 8.5 (0.28) 8.8 (0.32) 0.3
Type of diabetes 0.012
T1DM 8.6 (0.28) 8.7 (0.33) 0.1
T2DM 8.5 (0.40) 9.9 (0.46) 1.4
Baseline HbAlc 0.051
Less than 7.5% 6.7 (0.37) 7.9 (0.42) 1.2
>7.5% 10.4 (0.28)  10.7 (0.33) 0.3
Puberty 0.006
Pre-pubertal 8.2 (0.46) 7.5(0.53) -0.7
In puberty 8.3 (0.28) 9.7 (0.32) 1.4
Completed 9.1 (0.65) 10.6 (0.75) 1.5
puberty

Data were expressed as adjusted mean with standard deviation in
parenthesis. Continuous variables were analysed by One-way
Repeated Measures ANOVA test using General Linear Model, after
adjusted by age (p value =0.001) and diabetes duration (p value =
0.072)

Effects on glycaemic control

Comparison of glycaemic control (represented by HbAlc
level) according to various factors before and after the
MCO are summarised in Table 2. Significant deteriora-
tions were observed in male patients, those with T2DM
and pubertal adolescents. In contrast, HbAlc of younger
pre-pubertal patients improved after the lockdown (p
0.006). There was no overall significant changes in gly-
caemic control in TIDM patients.

Lifestyle changes during lockdown

There were significant changes related to lifestyle in both
T1IDM and T2DM patients during the lockdown. There
was a significant increase in BMI and weight (from
34.58 +£14.29kg to 37.43 £14.57 kg post lockdown) in
TIDM patients (p<0.001). However, there was a
reduction in weight and BMI in T2DM patients. Meal
frequency was reduced in both groups, mainly due to
breakfast skipping. Pre-existing low physical activity
level in both groups deteriorated further during the
lockdown. There was also a significant increment in
screen time of 2.75-5 folds in T2DM and T1DM groups.
Sleep duration had also increased in both groups. Com-
parison of lifestyle changes before and during the
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lockdown in T1IDM and T2DM patients are summarised
in Tables 3 and 4 respectively.

Discussion

To the best of our knowledge, this was the first study
comparing the impact of COVID-19 lockdown towards
glycaemic control and lifestyle changes in children and
adolescents with TIDM and T2DM. There was no similar
study conducted in adolescents with T2DM to date. We
reported overall deterioration in glycaemic control which
was more apparent in patients with T2DM, male gender and
pubertal adolescents. This cross-sectional study also
demonstrated marked lifestyle changes which occurred
during the lockdown.

As illustrated in Table 2, glycemic control in the younger
pre-pubertal children had significantly improved post-
lockdown. This was likely due to more parental super-
vision of insulin injections and overall diabetes care in this
young group of patients. Barbara Predieri et al. [4] reported
an overall improved glycemic control in Italian children and
adolescents (n =62, mean age 11.1+4.37 years) with
TIDM using real-time continuous glucose monitoring
(CGM) during lockdown with better improvement seen in
the pre-pubertal children. They hypothesised that the
improvement could result from more regular scheduled
mealtimes without higher food intake and more attention on
diabetes care by parents who were “forced” to stay at home.
These findings in the pre-pubertal TIDM children were
similar to ours. However, we did not observed an overall
glycaemic improvement in our TIDM participants likely
because of the different cohort of patients and methods of
assessment of glycemic control. The Italian cohort consisted
of patients who already had a relatively good baseline
glycemic control and with sensor CGM use prior to inclu-
sion of the study. They also had access to telemedicine
during the lockdown. Hence the results may not be gen-
eralisable to patients with poorer control or who do not have
access to technology. The vast majority of our patients are
on self-monitoring blood glucose by finger-pricks. Only one
patient who was on insulin pump therapy was using CGM.
The usage of CGM and flash glucose monitoring is limited
here due to cost issues. Most of our TIDM patients had
virtual consultations in the form of phone calls from the
paediatric endocrine team during the lockdown. Access to
telemedicine was limited in our local setting due various
factors which include a lack of human resources, a suitable
app application and the lack to technology access by some
patients. The procurement of the medicine was also asses-
sed during phone consultations, followed by arrangements
to get their medication supply at the local hospitals within
their states or by postage. While there was no overall
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Charsctesticsnefore and during Male Femile

the MCO in TIDM patients Before During p value Before During p value

lockdown lockdown lockdown lockdown

Weight SDS  —1.00 (1.28)  —0.91 (126)  <0.001 —043 (1.10)  —027 (1.06)  <0.001
BMI SDS —0.50 (1.17) —0.42 (1.08) <0.001 —0.18 (1.08) —0.03 (0.97) <0.001
BMI 17.44 (3.11) 17.79 (3.17) 0.019 17.62 (3.46) 18.29 (3.80) <0.001
Meal frequency 4.86 (0.98) 4.48 (1.05) <0.001 4.85 (0.97) 4.60 (0.94) 0.323
PAQ score 2.08 (0.70) 177 (055)  <0.001  2.00 (0.38) 1.89 (0.47) <0.001
Screen time 2.0 5.50 0.001% 1.00 5.00 <0.001*
(hours) [1.00-3.00] [4.00-7.75] [1.00-3.00] [3.00-7.00]
Sleep duration  8.07 (1.21) 9.06 (1.39) 0.033  8.18 (1.31) 9.33 (1.33) <0.001

(hours)

Data were expressed as mean with standard deviation in parenthesis. Non-parametric data were expressed as

median with IQR in parenthesis

Continuous variables were analysed by paired sample T test (*Wilcoxon signed-rank test for non-parametric

distribution)

SDS SD score, BMI body mass index

Table 4 Clinical and lifestyle

- . Male Female
characteristics before and during
the MCO in T2DM patients Before lockdown During lockdown p value Before During p value
lockdown lockdown

Weight SDS 2.32 (1.10) 2.08 (1.11) 0.003 1.40 (0.85) 1.27 (0.89) 0.027
BMI SDS 2.12 (0.65) 1.98 (0.74) 0.038 1.69 (0.58) 1.60 (0.62) 0.080
BMI 33.58 (12.84) 32.42 (12.68) 0.073  27.79 (4.95)  27.80 (5.45) 0.992
Meal frequency  3.90 (1.10) 3.40 (0.84) 0.096 4.24 (1.00) 3.67 (0.91) 0.055
PAQ score 1.91 (0.56) 1.59 (0.41) 0.066 1.79 (0.41) 1.62 (0.40) 0.063
Screen time 3.05 (1.71) 5.90 (3.25) 0.001 1.81 (1.50) 521 (3.57) <0.001
(hours)
Sleep duration 7.80 (0.71) 9.65 (0.94) 0.001 7.64 (1.12) 9.55 (1.67)  <0.001

(hours)

Data were expressed as mean with standard deviation in parenthesis. Continuous variables were analysed by

paired sample 7 test

SDS SD score, BMI body mass index

improvement, there was also no significant difference in the
HbAlc of our TIDM patients before and post-lockdown
(8.6 vs 8.7%) when analysed separately from other con-
founding factors. This was similar to the study by Wu XM
et al. [10] who reported no deterioration in glycaemic
control in their cohort of Chinese children and teenagers
(n =43) using CGM.

In contrast, there was a significant deterioration in
HbAlc (8.5% pre-lockdown vs 9.9% post-lockdown) in
T2DM patients. We hypothesised the reasons for this could
be multifactorial. Firstly, lifestyle management is a cor-
nerstone in T2DM which is related to excess weight and
insulin resistance. While having a healthy lifestyle is also
important for TIDM patients, the mainstay of treatment for
T1DM is insulin. During the lockdown, there had been a
reduction in physical activity levels and increment in screen
time. Interestingly despite this, there was a reduction in the

weight and BMI SDS of T2DM patients compared to
T1DM patients who had gained weight. It is likely the
significant worsening of glycemic control in T2DM patients
with a mean HbAlc of 9.9% post lockdown, resulted in a
catabolic state and weight loss.

The lockdown led to worsening of glycaemic control
among the pubertal adolescents. Adolescence and teenage
years are filled with physical, hormonal and emotional
changes. There is also a shift in independence from the
parents during this period and more reliance on peers sup-
port. All these may make adolescents more susceptible to
major changes in routines during the lockdown resulting in
depression, anxiety, boredom and a lack of motivation in
diabetes management. In addition, most adolescents are
already self-managing their diabetes and self-administering
their insulin or medications and are less receptive to per-
ceived adults’ interference. Hence, during the home
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confinement, it was likely there was not much extra benefit
in terms of parental supervision for the adolescents as
compared to the younger children. This was a reminder to
us that our T2DM patients require equal or even more
medical attention as compared to T1DM patients during this
pandemic. Continued encouragement to maintain good
diabetes self-care and access to professional mental health
professionals for all patients and their families should also
be provided if needed.

Interestingly, the glycaemic control of our male patients
were more adversely affected during this unprecedented
time. We also observed that there was more changes in
lifestyle in almost all aspects in boys compared to girls. This
was not in keeping with previous reports that female gender
was a risk factor for poorer glycaemic control [18, 19]
attributed to greater psychological affect [20]. Possible
reasons for our findings are that boys tend to be more
physically active and do not cope so well with prolonged
periods indoors.

Both groups had exhibited marked sedentary lifestyle
during the confinement at home. According to World
Health Organization [21] and Malaysian Dietary Guidelines
for Children and Adolescents [22], children and adolescents
should practise at least 60 min of moderate or vigorous
intensity physical activity daily. Unfortunately, the physical
activity level of our patients were already low prior to
lockdown and further reduced during the lockdown. Phy-
sical activity was found to be reduced from 540 min per
week before COVID-19 pandemic to 105 min per week
during the pandemic among children and adolescents aged
6-17 years old in Shanghai [23]. For our TIDM patients,
time spent for physical activities decreased from 226 min
per week before to 213 min per week during the lockdown.
The decline was more marked in our T2DM patients, in
which it dropped from 229 min per week to 187 min per
week. An Italian study involving a small cohort of 13
T1DM patients reported that glycaemic control improved in
those who maintained physical activity during home con-
finement [24]. While there is restriction in outdoor activ-
ities, innovative ways to maintain physical activity levels
including appropriate indoor exercises should be encourage.
For the adolescents and teenagers, following popular and
credible online physical trainers who share various indoor
exercise videos on channels such as YouTube could be
beneficial. Short e.g. 10 min but multiple exercise sessions a
day may also be more practical in an indoor setting. Dif-
ferent types of physical activities indoors and its impact on
glycaemic control would need further evaluation.

Screen time which includes exposure to television,
computers and hand phones in our patients had increased
exponentially during the lockdown. This was expected with
schools closure, introduction to online classrooms, boredom
and restrictions of outdoor activities. During the lockdown
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period, only 6 of our patients (5.9%) fulfilled the recom-
mendation by American Academy of Pediatrics [25] to limit
daily screen time to less than 2h compared to 55 patients
(44.7%) pre-lockdown. In Norway, increment in HbAlc
was reported with every hour of watching television in their
population-based study involving 538 children and adoles-
cents with type 1 diabetes [26].

During the lockdown, there was modification of sleep
wake rhythm among some of our children and adolescents.
The American Academy of Sleep Medicine recommends
that toddlers (aged 3-5 years) should obtain 10-13h of
sleep, school-going children (ages 6—12 years) 9—12h and
adolescents 8—10h [27]. In our study, 70 (72.9%) T1DM
patients and 26 (83.9%) T2DM patients had adequate sleep
during the lockdown period. Most patients had increased
sleep in the morning due to school closure. A shorter sleep
duration was associated with poor glycaemic control. Jaser
et al. [28] found that TIDM children who slept more than
9h per night had lower HbAlc (7.8%) compared to those
who slept less than 9 h per night (8%) (p = 0.02). However,
we did not analysed this in our study. Our patients also had
less meal frequency during the lockdown. 12% of partici-
pants skipped their breakfast attributed to waking up later in
the morning with school closure.

Study limitations

There were a few limitations in our study. Firstly, assess-
ment of glycaemic control was only based on HbAlc.
Virtually all our patients were self-monitoring their home
blood glucose by finger pricks with one patient using a
CGM sensor. We were not able to analyse the home blood
glucose levels of patients due to infrequent monitoring at
home, lack of documentations in the glucose diary and
forgetting to bring their glucometer on clinic follow-up. The
poor compliance in monitoring blood glucose levels were
likely to be multifactorial including lack of motivation, poor
compliance, needle phobia and significant cost of glucose
strips and needles. The other limitation was recall bias could
exist as the lifestyle changes were recalled by patients and
parents only after the lockdown has ended. The sample size
of our T2DM participants was also relatively small.

Study strengths

The strength of our study was that the interviews were
conducted by the same investigator to limit bias with the
help of a standardised questionnaire which was filled up by
the patients or parents. The overall sample size of our cohort
was also larger than reported in previous studies involving
children and adolescents with TIDM. Adequate and accu-
rate clinical data of the participants were also readily
available from our EMR.
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Conclusion

This study demonstrated that the lockdown resulting from
COVID-19 pandemic had resulted in adverse glycaemic
effects particularly affecting patients with T2DM and pub-
ertal boys. There was also a negative lifestyle change with
increased screen time, reduction in physical activity and
deterioration in sleep quality in these young people. Our
findings highlight that children and adolescents with dia-
betes especially type 2 and adolescent boys are vulnerable
to deterioration of care and would need continued medical
access for advice and support throughout this pandemic.
They should also be encouraged to maintain a healthy
lifestyle as much as possible during these difficult times. A
follow-up study assessing emotional and psychological
impact in children and adolescents with diabetes should
be done.
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