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Introduction

The coronavirus infection

, 'Serhat Kilic

(COVID-19)

, 2Eylem GUl Ates

ABSTRACT

Objective: COVID-19-related lockdown decreased the children’s exposure to sunlight, and they
were susceptible fo 25-hydroxyvitamin D [25(OH)D] deficiency. The present study aimed to examine
the 25(OH)D levels two years before and during the first year of the pandemic.

Materials and Methods: Children whose Vitamin D levels were checked during well-child visits
between October 2018 and March 2021 were included. Vitamin D levels were categorized
according fo the date vitamin D was checked; 2018 October 2019 March (Group 1), 2019 October,
and 2020 March (Group 2), 2020 October, and 2021 March (Group 3). We compared the children’s
25(OH)D levels and vitamin D deficiency rates between Groups 1, 2, and 3.

Results: We found that the mean of the children’s 25(OH)D levels was lower during COVID-19
than in the last two years before the pandemic (p=0.039). The present study showed that 25(0OH)
D %eg]c]i)encies among ages 0-1 and 4-7 were higher during the pandemic than before (p=0.013,
p=0. .

Conclusion: Reduced sunbathing fime during confinement is associated with lower 25(OH)D levels
among children aged 4-7. Howeer, the increased rate of 25(OH)D deficiency in infants is worrying.

Keywords: COVID-19, child, vitamin D, confinement, deficiency.
(o]

Amag: COVID-19 ile ilgili karantina, cocuklarin gines i1sigina maruz kalma oranini azaltmistir
ve cocuklar 25-hidroksivitamin D [25(OH)D] eksikligine karsi duyarl hale gelmistir. Bu ¢alisma,
pandeminin ik yilinda ve pandemi dncesi 2 yil stresince bakilmis 25(OH)D dUzeylerini incelemeyi
amaglamistir.

Gere¢ ve Yontem: Bu calismaya 2018 Ekim-2020 Mart tarihleri arasinda esdeger saglik kontrolU
yaptiran gocuklar dahil edilmistir ve D vitamini bakilma tarihine gore; 2018 Ekim -2019 Mart (Grup 1),
2019 Ekim ve 2020 Mart (Grup 2), 2020 Ekim ve 2021 Mart (Grup 3) olarak kategorize edilmistir. Grup
1, 2 ve 3'te cocuklarin 25(OH)D dUzeyleriile D vitamini eksikligi oranlarini karsilastinlmistir.

Bulgular: Cocuklarin pandemi sUresince pandemi oncesi vyillara kiyasla ortalama 25(OH)D
dUzeylerinin COVID-19 sirasinda daha distk oldugunu bulunmustur(p=0,039). Calismada, 0-1 yas
ve 4-7 yas grubu cocuklarda 25(0OH)D eksikligi oranin pandemi éncesi déneme kiyasla daha yUksek
oldugu gortimustUr (p=0.013, p=0.011).

Sonug: 4-7 yas arasi cocuklar arasinda daha distk 25(0OH)D seviyeleri, karantina sirasinda azalan
gUneslenme suresi ile iliskilidir. Ancak 25(OH)D eksikliginin bebeklerde gdrilme oranlarinin artmasi
endise vericidir.

Anahtar Kelimeler: COVID-19, cocuk, D vitamini, karantina, eksiklik.

pandemic Society’s clinical practice guidelines recommend that

has affected the world. Governments have taken
certain precautions against this pandemic to contain
the pervasiveness of this infectious virus, primarily
through social isolation and distancing (1). As a result
of the restrictions on going out, the sunbathing time
of children has decreased. The 25-hydroxyvitamin
D (25(CH)D) level in children during the COVID-19
outbreak has been a matter of curiosity.

Vitamin D is a steroid hormone that plays an essential
role in calcium homeostasis and bone health (2). The
most important source of vitamin D is the sun, and this
vitamin can also be taken with food (3). Vitamin D
deficiency can cause serious adverse effects on tissues.
Thereby, preventing children from vitamin D deficiency
and insufficiency is critical. There are no specific cut-
offs for serum vitamin D levels in children. The Endocrine

vitamin D status should be divided into deficiency,
insufficiency, and sufficiency, corresponding to 25(OH)
D levels of <12, 12-20, and =20 ng/mL (4). Although a
maijor source of 25(OH)D (90-95%) is synthesized in the
skin by sunlight exposure, some food also can provide
vitamin D (5). 25-hydroxyvitamin D is synthesized from
cholesterol in the liver affer exposure to ultraviolet
B rays on the skin. This production is the natural and
principal source of vitamin D (3,6).

Confinement related to the COVID-19 pandemic
was imposed o prevent the spread of the infection
(1). Some studies showed increased rates of 25(OH)D
deficiency during the quarantine periods (7-9). Some
researchers suggested that vitamin D deficiency
during the pandemic was associated with lifestyle
modification and decreased sunbathing time (9).
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Some researchers suggested that vitamin D deficiency
during the pandemic was associated with lifestyle
modification and decreased sunbathing fime. The
present study aimed to examine the children’s 25(OH)
D levels before and during the pandemic.

Methods
Participants

Weretrospectively examined the serum vitamin D levels
of the children admitted to our pediatric clinics for well-
child-visit between April 2019 and April 2021. We found
450 children whose 25(OH)D levels were checked.
Seventy-five children with vitfamin D-associated
metabolic disorders, such as skeletal or gastrointestinal
system diseases, liver or kidney diseases, genetic
syndromes, obesity, or malabsorption disorders, were
excluded from the study. The rest 375 children were
included in the present study. We examined children’s
serum 25(OH)D Vitamin D levels according to age;
0-11 months, 1-3 years, 4-7 years, 8-11 years, and 12-18
years.

Inclusion criteria: Children aged 0-18 years, who were
without chronic disease, and whose vitamin D levels
were checked were included in the study. Three
hundred and seventy-five children aged 0-18 years old
whose vitamin D levels were checked were included
in the study.

Before and During the COVID-19 Pandemic

We categorized the vitamin D levels according tfo the
date they checked; Group 1 between 2018 October
and -2019 March, Group 2 between 2019 October
and 2020 March, and Group 3 between 2020 October
and 2021 March. We called Groups 1 and 2 before the
COVID-19 pandemic and Group 3 after the pandemic.

The Children’s Vitamin D Status

There is no definite threshold value for children’s 25(OH)
D level. According to the Endocrine Union, vitamin D
status is classified based on serum 25(OH) D levels:

. Sufficiency, >20 ng/mL
. Insufficiency, 12-20 ng/mL
. Deficiency, <12 ng/mL (4).

In the present study, we categorized according to the
classification mentioned above.

Vitamin D Treatment or Prophylaxis

We exiracted data on 25(OH)D freatment or
prophylaxis status levels stored in the Hospital
Information System. We found in patient records that
all 0-1 years except two children used routine vitamin
D prophylaxis.

Statistical Analysis:

The conformity of the numerical variables to the
normal distribution was examined using the Shapiro-
Wilk normality test. The meantstandard deviation and
median (minimum-maximum) values are given as
descriptive statistics fornumerical variables. The Kruskal-
Wallis test was used to determine whether there was

391

a statistical difference between the years regarding
vitamin D level distributions. The Fisher-Freeman-Halton
test was used to compare the categorical variables.
Type-l error probability was determined as a=0.05 in all
hypothesis tests, and the SPSS v25.0 package program
was used for statistical evaluations. The graph was
drawn in JASP programme.

Results

We included 375 children who had applied to our
pediatric clinics for the last three years and whose
25(OH)D levels had been checked. We found that
27.1% of them (n=102) were checked in 2018-2019
(Group 1), 35.3% (n=133) in 2019-2020 (Group 2), and
37.7% (n=142) in 2020-2021 (Group 3).

The children’s ages were not homogeneously
distributed; we evaluated the median ages of the
participants. The median ages of children were 4,
3. and 4 for Groups |, Il, and lll, respectively, and we
found no difference in age distribution. (p=0.110). We
revealed a significant difference between the groups
regarding gender distribution (p=0.014). Female/male
ratfio in terms of gender distribution among Groups |,
Il, and Il was; 39/63, 68/65, and 81/61. We found that
the female/male ratio in Group Il was higher than in
Group I.

Vitamin D levels according to Groups 1,2,3 are
represented in Table 1 and Figure 1. We found that
the 25(OH)D levels were lower during COVID-19 than
in the last two years before the pandemic (p=0.039).
The rates of vitamin D deficiency (vitamin D level <12
ng/mL) were higher during the COVID-19 pandemic
(p=0.010). The proportion of the vitamin D status is
shown in Table.2.

The vitamin D status from 2018 to 2021 according to
age groups is shown in Table 3. We found increased
rates of vitamin D deficiency in 0-1 age and 4-7 age
during the COVID-19 pandemic compared with
before the pandemic (p=0.013, p=0.011).

Table 1. The Mean Values of Serum 25(OH)D Levels for the Last Three
Years.

Serum 25(OH)D Level

Year _ p-value
XS (min-max)

Group | 22.4%12.7 19.4 (5.4-80.2)

Group Il 21.448.2 21 (3.5-43.6) 0.039

Group Il 19.148.5 18.4 (5.3-41.1)

p<0.05 statistically significant.

Group |: 2018 October -2019 March, Group II: 2019 October -2020 March, Group
1lIl: 2020 October -2021 March.

Table 2. The Categorized Serum 25(OH)D Levels for the Last Three
Years

Vitamin D Status

Year Deficiency insufficiency Sufficiency p-value
n (%) n (%) n (%)

Group | 22 (21.6) 32(31.4) 48(47.0)

Group Il 17 (12.9) 37 (28.0) 78(59.1) 0.030

Group Ill 35 (24.6) 49 (34.5) 58(40.9)

*: Row percentage. p<0.05 statistically significant.

Group I: 2018 October -2019 March, Group II: 2019 October -2020 March, Group
1lI: 2020 October -2021 March.
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Table 3. Children’s Vitamin D Status From 2018 to 2021.

25(OH)D categories*
Children’s Date of Deficiency insufficiency  Sufficiency
Age Vitamin D n(%) n(%) n(%) P
Group | - 3(23.1) 10 (79.6)
_ Group |l 3(10.3) 2(6.9) 24 (82.8)
O-1months 0 i 4 (25) 6(37.5) 6075 4o1s
Total 7 (12.1) 11 (19.0) 40 (69.0) -
Group | 6(27.3) 3(13.6) 13 (59.1)
1.3 vears Group |l 4(87) 15 (32.6) 27 (58.7)
y Grouplll 9 (20.9) 17 (39.5) 17(39.5) 4070
Total 19 (17.1) 35 (31.5) 57 (51.4) -
Group | 12 (24.5) 21 (42.9) 16 (32.7)
) Group |l . 8 (29.6) 19 (70.4)
gadvect: Groupll 13 (22.0) 22 (37.3) 24(407)  oop,
Total 25 (18.5) 51 (37.8) 59 (43.7) :
Group | 1(9.1) 5 (45.5) 5 (45.5)
811 vears  Growpll 5 (45.5) 3(27.3) 3(27.3)
Y Group Il 4(36.4) 2(182) 5(45.5) 0.364
Total 10 (30.3) 10 (30.3) 13 (39.4) -
Group | 3 (42.9) = 4 (57.1)
: Group I 5 (26.3) 9 (47.4) 5(26.3)
12-18years oo 5(385) 2(15.4) 60462 (0
Total 13 (33.3) 11 (28.2) 15 (38.5) :

p<0.05 statistically significant.

Group I: 2018 October -2019 March, Group II: 2019 October -2020 March, Group
1lIl: 2020 October -2021 March.

Figure 1. Serum 25(OH)D levels of children before and during the
COVID-19 pandemic.

Group I: 2018 October -2019 March, Group II: 2019 October -2020 March, Group
1lI: 2020 October -2021 March.

Discussion

During the COVID-19 pandemic, which affects the
whole world, it has been wondered how vitamin D
levels were affected due to social restrictions and
reduced sunbathing fimes. In recent years, it has been
known that vitamin D deficiency has been associated
with many diseases other than skeletal system and
bone mineralization disorder (6). In this respect, it is
essential to determine children’s vitamin D deficiency
and freat them appropriately.

Our present study found that the rates of vitamin D
deficiency in children during the pandemic were
significantly higher than before. This situation may have
occurred due to lifestyle modification and decreased
sunbathing time. Unlike our study, Lippi et al. (2021)
showed that quarantine did not produce clinically
significant effects on vitamin D levels among adults
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(7). Asin adults, the COVID-19 pandemic was not a risk
factor for adolescent vitamin D deficiency (8). Similarly,
Meoli et al. found no difference in 25(0OH)D levels of
children aged 15-19 between 2014-2016 and 2020
(8). On the other hand, some researchers found that
pandemic-related confinement had different effects
on 25(0OH)D levels among children of different ages.
In a study conducted in China, 3-6 years children’s
vitamin D levels were lower compared to 0-3 years (9).

The other critical findings in our study are that increased
rates of vitamin D deficiency in infants were higher
during the pandemic. Rustecka et al. (2021) showed
that children’s 25(OH)D levels, except for infants, were
lower during the pandemic (10). On the contrary, Wong
et al. (2021) found significant decreases in average
vitamin D levels, especially in 2-6-month-old babies,
during the COVID-19 pandemic (11). In conclusion,
there is no clear evidence of infants’ vitamin D status
during the pandemic.

D vitamin deficiency has been associated with
the severity of many infectfious diseases, including
COVID-19. Yiimaz and Sen (2020) found that COVID-19
disease was associated with lower vitamin D levels
in Turkish children (12). Some researchers have also
reported that vitamin D supplementation might be
critical fo preventing and treating COVID-19 disease
in pediafric and adult patients (13). In this respect,
protecting 0-12-year-old children who have not been
vaccinated against COVID-19 infection in our country
is critical. Health professionals must pay attention to
vitamin D prophylaxis and monitor the vitamin D statfus.

Study Limitations

Ourstudy has several limitations. The first limitation of this
study is that we did not know the precise sunbathing
time and the other causes of children’s vitamin D
deficiency during the lockdown. The second limitation
is that the data of our study were from a single-center
study. Future studies with larger samples are needed.
Future studies must monitor whether children aged 0-1
years receive vitamin D prophylaxis regularly.

Conclusion

The present study found increased rates of vitamin
D deficiency in infants and children during the
lockdown related to COVID-19. It can be expected
that increased rates of vitamin D deficiency in infants
reduce the sunbathing fime during the pandemic.
However, the lower serum vitamin D levels of the 0-1
years children who take routine vitamin D prophylaxis
are worrying.

Availability of Data and Material

Raw data are available upon reasonable request
(correspondence author).
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Serum 25-hydroxyvitamin D: 25(OH)D

Coronavirus Infection: COVID-19
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