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Impact of COVID-19 lockdown on glycemic control in

children and adolescents
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Objectives: To identify how children and adolescents
with type 1 diabetes were coping with their condition
during the COVID-19 lockdown, by detecting
differences in blood glucose control and in lifestyle,
including diet, physical activity, and mood deterioration,
before and during the lockdown.

Methods: This descriptive, cross-sectional study was
conducted between April and June 2020 at King
Abdulaziz University Hospital (KAUH), Jeddah, Saudi
Arabia. Data were collected from interviews, using
various forms of telecommunication.

Results: The total sample size was 150 patients, 48
(28%) of whom were males and 102 (72%) females.
The mean age of the patients was 12.45 years. The
lockdown was associated with a significant increase in
patients” weight (»=0.001), body mass index (p=0.001),
and blood glucose readings (p=0.007) compared to their
values before the lockdown.
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Conclusion: A negative impact of the COVID-19
lockdown was found on blood glucose values and BMI,
which may correlate with a lack of physical activity,
increased consumption of carbohydrates and fast food,
and mood deterioration.
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he most frequent chronic metabolic disorder in

children is diabetes mellitus. Hyperglycemia is
the main characteristic of diabetes mellitus, which
is attributed to insulin deficiency due to pancreatic
B-cell loss."* It is a lifelong illness that requires medical
therapy, multiple daily administrations of insulin, a
healthy diet, exercise, and psychological support.®*
The control of type 1 diabetes (T'1D) may be affected
by many factors, and it is important to reduce the risk
of complications and infections.” It was postulated
that, during the stressful time of the coronavirus
(COVID-19) pandemic, managing diabetes could
be difficult, especially for children with T1D.*¢ In
addition, the pandemic induced some challenging
lifestyle changes, including dietary habits, physical
activity, insulin dose adjustment, and access to insulin
supply. All of these changes could adversely affect the
control of their disease. Recently, new approaches are
being studied to provide new treatments to diabetic
patients. Some studies have been conducted to explore
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how diabetic patients are dealing with their diabetes
during the COVID-19 lockdown;”” however, few
have been conducted in Saudi Arabia. We aimed to
assess how children and adolescents with T1D were
coping with their diabetes during the lockdown, and
more broadly, to offer the diabetic community better
strategies for healthy living in lockdown.

Methods. Thiswasadescriptive, cross-sectional study
on children and adolescents with T1D, conducted at
King Abdulaziz University Hospital (KAUH) in Jeddah,
Saudi Arabia, between April and June 2020. Subjects
were contacted via an online virtual pediatric endocrine
outpatient clinic at KAUH and interviewed. The study
was approved by the KAUH Ethical Committee. The
patients’ data were kept safe in the secure office of the
principal investigator, ensuring the protection and
anonymity of patients’ identities and accessed only by
the authors. Informed consent was obtained from the
patients’ parents prior to their participation in the study.

The interview was designed to identify and assess
the following: i) demographic characteristics and
anthropometric measurements, including weight and
height, comparing the data from their clinic visits
within the last 3 months before lockdown and the first
clinical visit during the lockdown. ii) The status of the
patient’s blood glucose control before and during the
lockdown. This was achieved by asking about daily
home glucose readings, and frequency of home glucose
monitoring, assessed 3 months before lockdown and 3
months into lockdown. iii) Glycosylated hemoglobin
Alc (HbAlc) level, measured before lockdown and at
the end of lockdown (lockdown lasted 3 months, which
was long enough to evaluate the results) and DKA
(diabetic ketoacidosis) episodes. iv) Lifestyle, including
dietary habits. Data were obtained by asking about the
number of basic meals and snacks each patient had, the
type of diet, and any difficulty encountered in following
a healthy diet. Multiple questions were asked of the
adolescents themselves or their parents regarding the
patients’ physical activity, including the baseline number
of minutes of physical activity before lockdown, how
it was affected during the lockdown, and satisfaction
with its level. v) The insulin therapy regimen, types and
frequency of injections before and during lockdown,
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insulin dose adjustment, and difficulties in accessing
insulin supply.

All children and adolescents with T1D aged
2-18 years, of both genders and all ethnicity, were
included. Patients with type 2 diabetes, cognitive
disability, language barriers, chronic complications, and
comorbidities were excluded.

Statistical analysis. Data entry and analysis were
performed using the Statistical Package for Social
Sciences, version 23 (IBM Corp, Armonk, NY, USA).
Data were compared before and during the lockdown.
Quantitative data were expressed as a mean and standard
deviation (+ SD), and simple descriptive statistics were
applied to report qualitative variables as frequencies and
percentages. A paired t-test was utilized to check the
presence of significant differences before and during the
lockdown. Results having a p-value of less than 0.05
were considered to be statistically significant.

Results. Baseline demographic and clinical
characteristics. This study enrolled 150 patients, with
a mean age of 12.45 + 4.62 years. Forty-eight (28%) of
the patients were males, and 102 (72%) were females.
The mean weight was 40.73 + 15.49 kg, and the mean
body mass index (BMI) was 20.36 = 4.53 kg/m?. The
mean age at diagnosis with T1D was 8.23 + 5.34 years.
The mean glucose reading before the lockdown was
182.29 + 76.68 mg/d, and the mean reading of HbAlc
was 7.45 + 1.67%. Table 1 presents the demographic and
clinical profile of the patients. Approximately 10.7% of
the patients did not analyze their glucose daily, 21.3%
of patients analyzed their glucose 2-3 times daily,
14% analyzed their glucose 4-5 times daily, 14.7%
analyzed their glucose 5-7 times daily, and 39.3% had
a continuous glucose sensor (Figure 1). During the
lockdown, the frequency of glucose monitoring has
been changed in 48.8%; of them 75.6% reported an
increased frequency of glucose monitoring, and 24.4%
reported a reduced frequency. Interestingly, our findings
demonstrated that the percentages of patients who
experienced DKA were decreased from 34.5% pre the
lockdown to 10.7% during the lockdown. Of the study
population, 15.3% took insulin twice a day, 50.7%
took insulin 3 times a day, and 24.7% took insulin
more than 4 times a day before the lockdown compared
to 32.7% during the lockdown. In addition, 9.3% took
insulin administered by an insulin pump.

Change from baseline due to the lockdown. Table 2
illustrates changes in weight and diabetic parameters
from the baseline due to lockdown.
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Table 1 - Demographic data and anthropometric measurement (n=150).  Table 3 - Diectary patterns of the patients before and during the lockdown

Parameters Mean + SD Variables n (%)
Gender (% . .
e’;\/[ Ze( 6) 48 28) Following healthy diet before lockdown 72 (52.2)
Female 102 (72) Following healthy diet during the lockdown 33 (34.9)
Age (years) 12.45 + 4.62
Healthy diet affected by lockdown 32 (232
Height (centimeters) 138.96 + 20.59
Weight, kg 4073 + 15.49 Difficulty following diet during lockdown 64 (46.4)
BMI, kg/m? 20.36 + 4.53
Age of diagnosis (years) 8.09 + 4.89
Table 2 - A comparison of weights and diabetic parameters before and
during lockdown.
Variable Mean + SD P-value
Weight (kg) <0.001*
Before lockdown 40.73 £ 15.49
During lockdown 42.09 £ 15.65
BMI (kg/m) <0.001*
Before lockdown 20.36 + 4.53
During lockdown 21.12 £+ 4.90
Glucose reading (mg/dL) 0.007* OScarcely (n = 16)
Before lockdown 182.09 + 76.68 023 n=32)
During lockdown 200.45 +79.97 @45 (n=21)
HbAIc (%) 0.765 057 (n=122)
Before lockdown 7.45 + 1.67 B Continuous Glucose Sensor (n=59)
During lockdown 7.40 + 1.54
*Significant at level 0.05 Figure 1 - Daily frequency of home glucose analysis.
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Figure 2 - Comparison between the number of insulin taking before and during the lockdown.
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Table 4 - Physical activity of patients before and during lockdown.

Variables Percentage
Duration of physical activity before the lockdown
<30 minutes 40.5
30-60 minutes 28.0
Not practicing 27.4
Physical activity affected during the lockdown
Decreased 66.1
Increased 19.0
Not affected 14.9
Satisfaction with physical activity during lockdown 48.0
(n=34)

Figure 2 shows the comparison between the number
of insulin taking before and during the lockdown.

Regarding diet, Table 3 shows that 23.2% of the
subjects were following a healthy diet before the
lockdown, whereas 46.4% found difhculty in following
a healthy diet during the lockdown for various reasons,
such as a larger number of meals (47.4%) and increased
consumption of carbohydrates (37.1%), fast food
(15.5%), and soft drinks (9.3%). More than half
(52.2%) of the subjects reported that their diet had
been affected by the lockdown. However, most of the
patients were consuming the same number of snacks
per day before and during the lockdown.

Table 4 shows the difference between the physical
activity pre and during the lockdown, physical activity
was also affected. During the lockdown, we noticed a
decrease in their daily activity, increased their daily
physical activity, and reported no change in their
physical activity. And it was found that 64.9% were not
satisfied with their level of physical activity.

Discussion. Since the lockdown began in March
2020,"several studies have been published aboutits effect
on the lifestyle of children and adolescents.!' These data
showed significant changes in their lifestyle habits.'? It
is believed that the pandemic may have a lasting impact
on physical activity patterns and dietary habits' and
therefore on the overall health of children/adolescents,
especially for T1D patients and their glycemic control.
Various factors have been shown to have a beneficial
effect on T1D patients by improving their glycemic
control, such as insulin therapy, glucose monitoring,
regular exercise, following the recommendations about
diet, and maintaining a healthy weight. The present
study aimed to analyze the impact of the lockdown on
these factors and explore how lifestyle changes reflected
on the subjects’ glycemic control.

Maintaining a healthy weight has obvious health
benefits in improving glycemic outcomes. However,

maintaining a healthy weight during the lockdown
has become difficult, particularly for T1D children.
According to studies, approximately half of the patients
reported an increase in weight during the lockdown; a
recent Italian survey reported a weight gain in 46.6%
of the sample."* Comparably, the present study’s results
showed that the mean and SD of their weight during
lockdown was higher than at their last clinic visit pre-
lockdown (Tables 1 & 2). In addition, we calculated
the patients’ BMI to detect if there was any difference
before and during the lockdown. A significant increase
in BMI and body weight during lockdown was found
(Table 2).

Impaired glycemic control was exacerbated by
decreased physical activity and an unhealthy diet. The
results of this study found that 52.2% of participants
followed a healthy diet before lockdown, compared
to 23.2% during lockdown (Table 3). This result was
similar to that of a European study, which reported an
increase in appetite by 34.4% of the respondents.* A
number of online surveys around the world agreed that
food consumption and dietary patterns were unhealthier
during confinement."

In this study, it was found that 46.4% had difficulty
in following a healthy diet during the lockdown, owing
to increased consumption of fast food, carbohydrates,
and soft drinks (Table 3).

It has long been recognized that a sedentary lifestyle
has a detrimental impact on glycemic control, and
conversely, that physical activity has a significant role
in the regulation of blood glucose.'® Lockdown policies
in the current pandemic have caused massive distortion
in people’s daily routines, including their physical
activity level. Physical activity decreased in 66.1% of
our patients during the lockdown compared to before
lockdown. This was a function of sedentary habits
during their leisure time, namely, watching TV, playing
online games, and using computers. Hence, glycemic
control was adversely affected during the lockdown.

Good glycemic control can be achieved via frequent
home monitoring of blood glucose levels and following
up with regular HbA1c tests. Diabetic patients tended to
face difficulties attending their pre-scheduled follow-up
visits, and, as a consequence, many patients postponed
or even canceled such visits. In this study, we analyzed
the frequency of daily home glucose measurements and
found that the majority of our patients were using a
continuous glucose sensor (Figure 1). By comparing
their blood glucose readings before and during the
lockdown, a significant (p=0.007) increase in glucose
readings was demonstrated.
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Patients with T1D depend on insulin therapy for
glycemic control."” The present study found that 27.1%
had difficulty in obtaining insulin during the lockdown,
which may have reflected on their readings.

Diabetic patients are more likely to suffer from stress
and mood deterioration, which could be exacerbated by
circumstances such as a lockdown. According to our
findings, 59.6% of the subjects suffered from mood
deterioration, possibly affecting their blood glucose
readings.

Study limitations. There are 5 major limitations in
this study, which could be addressed in future research.
First, for technical reasons, we were unable to obtain
data about the average number of glucose readings per
patient that were used to calculate mean glucose in
patients who were not on CGMS (continuous glucose
monitoring system) Second, we could not separate
the analysis on participants who were on continuous
glucose monitoring to confirm our findings. Third, this
study involved a small number of patients; therefore,
our findings may not be generalizable to the entire
population of Saudi Arabia. The fourth limitation was
the use of convenience sampling, which may aggravate
the risk of selection bias. Future studies should involve
a larger sample size. The fifth limitation was that the
compliance of the participants with their regimen was
not assessed.

In conclusion, many patients reported a change in
their lifestyle and eating habits during the lockdown,
which likely predisposed them to difficulties in glycemic
control.
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