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ABSTRACT

Introduction: Vitamin D is essential for the healthy development and maintenance of bones, particularly in childhood and
adolescence. We aimed to figure out the vitamin D concentrations among children who were 4 to 15 years and came to health
check-up clinics of a private hospital in Yangon.

Methods: This is a retrospective record review study over 1 year which included a total of 99 well children aged 4 to15 years.
We collected demographic and clinical details as well as blood samples including (25 (OH) D and alkaline phosphatase. For
statistical analysis, we applied IBM SPSS 25.0.

Results: Among 99 participants, 43 (43.4%) were found to have vitamin D deficiency. The average serum 25 (OH) D level
among all subjects was 21.77+7.03 ng/mL, while those with deficiency had an average level of 15.53+3.32 ng/mL. Notably,
a higher percentage of obese children, 10 out of 16 (62.5%) were affected with vitamin D deficiency. There was a statistically
significant age difference between the vitamin D deficient group (mean age 10.07+3.16 years) and their sufficient counterparts
(mean age 7.70+2.71 years).

Conclusions: A significant incidence of vitamin D deficiency was detected among healthy children. It appears to escalate with
age, implying an inverse relationship between age and vitamin D levels. The association between low serum 25 (OH) D and obe-
sity in children underscores the significance of dietary pattern, lifestyle modification, and sunlight exposure in attaining optimal
vitamin D levels. These measures may lessen the risk of multiple disease states related to low vitamin D.
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INTRODUCTION measuring serum 25(OH)D concentrations below 20 ng/mL
(50 nmol/L).%7* Additionally, around 1 to 2 percent of chil-
dren have level below 10 ng/mL. ’® However, these rates vary
significantly across countries and different groups within the
population due to variations in risk factors, especially skin
color, the length of contact with sunshine, and amount of vita-
min D consumed.

It is indisputable that vitamin D takes part an intrinsic task in
the development and maintenance of bones, regulating calci-
um and phosphorus levels crucial for bone strength, particu-
larly in childhood and adolescence. Moreover, it contributes
significantly to the proper function of extra skeletal tissues.'
Vitamin D deficiency can trigger conditions like osteoma-
lacia and rickets due to compromised bone mineralization.! OVer the past few decades, teenagers have shown increased
Furthermore, research has documented regarding the dimin- vulnerability to hypovitaminosis D, largely attributed to sed-
ished level of vitamin D in association with the existence ~entary indoor lifestyles, accompanied by extensive use of

of autoimmune disorders, diabetes mellitus, metabolic syn- electronic devices such as computers, televisions, and smart-
dromes and certain types of cancer, 243 phones.”!® In more recent times, the COVID-19 pandemic

has exacerbated this issue, with prolonged periods of indoor
confinement for both adults and children. This confinement
has significantly reduced exposure to sunlight, particularly
among urban populations, resulting in decreased synthesis

In research conducted in the United States, relatively 15%
of children are identified as experiencing either an insuf-
ficiency or deficiency of vitamin D, as entitled by studies
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of cholecalciferol underneath the skin, which being the pri-
mary origin of vitamin D across all age groups. Due to the
necessary lockdown measures imposed, children have spent
more time confined to homes during the era of COVID 19.
Epidemiological studies have reported alterations in vitamin
D concentrations among preschool and school going-aged
youngster during the disastrous COVID-19 pandemic. 12

Globally, the screening for vitamin D levels is increasingly
integrated into standard laboratory tests requested by prima-
ry care physicians, regardless of specific reasons prompting
this.!3!141516 Degpite a global increase in research on vitamin
D deficiency among children, there remains a paucity of data
on its prevalence among children in Myanmar. Myanmar, the
northernmost country in Southeast Asia, spans from latitude
10° N to approximately 28° 30’ N. We aimed to figure out the
vitamin D concentrations among 4 to 15 years old children
who attended health check-up clinics at a private hospital
located in an urban area of Yangon.

MATERIALS AND METHODS

A) Subjects

The study was conducted among patients aged 4 to 15 who
attended the healthy child clinic of the Pediatric Department
at Ar Yu International Hospital, from December 2022 to No-
vember 2023. The study focused on individuals who visited
the healthy child clinic for developmental assessment, who
were free from any recent illnesses on the day they visited.
There are 99 subjects who met the inclusion criteria. Chil-
dren with chronic conditions such as hypothyroidism, epi-
lepsy, nephrotic syndrome and those undergoing treatment
for vitamin D deficiency were excluded. As for classifica-
tion, in regards to BMI, normal weight was categorized as
falling between the 3™ and 84" percentiles in regard to BMI,
while overweight was categorized as falling between the 85%
and 94" percentiles. Obesity was determined if individual’s
BMI falls above the 95™ percentile.!”

B) Study design

Examination of the medical records of the surveyed subjects
was done to retrieve information relating to their age, gender,
height, weight, the month when the blood sample was under-
taken, and their serum levels of alkaline phosphatase (ALP)
and 25-hydroxyvitamin D (25(OH)D).

C) Laboratory measurements

The electrochemiluminescence binding assay developed
by Roche Diagnostics, Indianapolis, Indiana, USA), was
utilized to determine the serum 25(OH)D levels. Subjects
were categorized into two clusters depending on the serum
25(OH)D levels. The participants whose 25(OH)D concen-
trations below 20 ng/mL were categorized in the deficiency

group, whereas, those whose 25(OH)D level 20 ng/mL and
above in the sufficiency group, complying with the recom-
mendations made by the US Institute of Medicine (IOM) re-
garding vitamin D status.'8

D) Statistical analysis

For the interpretation of data, IBM SPSS Statistics 25.0
(IBM Corp. Released 2017. IBM SPSS Statistics for Win-
dows, Version 25.0. Armonk, NY: IBM Corp.) was utilized.
The chi-square test was employed for categorical variables,
whereas the independent t-test for continuous variables.
which were explicited as the mean values with their cor-
responding standard deviations. The significant level was
stipulated at p-values below 0.05.

E) Ethical Clearance

This study was approved by the Research Review Board
of Ar Yu International Hospital Ethical Committee (letter
n0.2/2024).

RESULTS

The particulars of the 99 participants were tabulated in
Table 1. Out of 99 participants, 62 (62.6%) were boys and 37
(37.4%) girls. Of these participants, 43 (43.4%) were identi-
fied as having vitamin D deficiency while 56 (56.6%) were
identified as vitamin D sufficient. Table 2 exhibited the at-
tributes of the children and their vitamin D concentrations.
It is noted that the mean level of serum 25(OH)D for the
deficiency cluster at 15.53 + 3.32 ng/mL, while for the suf-
ficiency cluster, it was 26.56 + 5.10 ng/mL. Although gender
difference did not demonstrate statistical significance, it is
noteworthy that a higher percentage of girls (51.4%) had vi-
tamin D deficiency compared to boys (38.7%). The average
age of the participants was 8.73 + 3.13 years. Notably, chil-
dren in the vitamin D deficiency group were older (10.07 +
3.16 years) than their vitamin D-sufficient counterparts (7.70
+ 2.71 years). This age distinction revealed a significant sta-
tistical difference (p-value <0.001), indicating inverse con-
nection between age and level of vitamin D. While the obser-
vation between the two groups based on BMI classifications
(normal, overweight, and obese) did not yield statistical sig-
nificance, the percentage of vitamin D deficiency was far up
among obese participants (62.5%) compared to those classi-
fied as normal (40.6%) or overweight (36.8%). The analysis
of standard deviation scores (SDS) for weight and height did
not demonstrate any obvious discrepancy in the two groups
statistically. Seasonal comparisons indicated that the distri-
bution of participants across summer (30.3%), rainy season
(45.5%), and winter (24.2%) did not significantly affect vita-
min D concentrations. The mean ALP (alkaline phosphatase)
levels in the vitamin D deficiency cluster (229.30 + 98.39
IU/L) and the vitamin D sufficiency group (221.21 + 66.50
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IU/L (p-value = 0.644). Hence, a statistically significant dif-
ference was not identified. Figure 1 illustrates distribution
of vitamin D deficiency according to gender. It is obvious
that the percentage is higher in girls (51.4%) compared to
boys (38.7%). Figure 2 demonstrates the distribution of vita-
min D deficiency according to BMI (normal, overweight and
obesity). It can be clearly seen that the percentage is highest
in obesity group.

Table 1: Characteristics of the study participants

(n=99)
Gender
Male 62 (62.6)
Female 37 (37.4)
Age (year) 8.73+3.13
BMI categories
Normal (<85th percentile) 64 (64.6)
Overweight (8sth -94th percentile) 19 (19.2)
Obesity (= 95 percentile) 16 (16.2)
ALP (mg/dL) 224.73 = 81.53
Season
Summer (Mar-June) 30 (30.3)
Rainy Season (July-October) 45 (45.5)
Winter (Nov - February) 24 (24.2)
Vitamin D (25{OH]D)
Deficiency (<20 ng/mL) 43 (43.4)
Sufficiency (=20 ng/mL) 56 (56.6)

mean + standard deviation.

Table 2: Characteristics of participants according to
vitamin D status (n =99)

Characteristics Total Vit D deficiency Vit D sufficiency p-value

No. of participants 99 (100.0) 43 (43.4) 56 (56.6)

Serum 25(OH) D 21.77 +7.03 15.53 £3.32 26.56 * 5.10 <o.001°

(ng/mL)

Gender

Male 62 (62.6) 24 (38.7) 38 (61.3) 0.220"

Female 37 (37-4) 19 (51.4) 18 (48.6)

Age (year) 8.73+313 10.07 * 3.16 7.70 £ 2.71 <0.001°

BMI categories

Normal (<85™" 64 (64.6) 26 (40.6) 38(59.4) 0.234°
percentile)

Overweight 19 (19.2) 7(36.8) 12 (63.2)

(85t -g4

percentile)

Obesity (= 95 16 (16.2) 10 (62.5) 6 (37.5)

percentile)

ALP (mg/dL) 224.73 + 81.53 220.30 + 98.39 221.21+ 66.50  0.644°

Season

Summer (Mar-30 (30.3) 13 (433) 17 (56.7) 0.976

June)

Rainy Season 45 (455) 20 (44.4) 25 (55.6)

(July-October)

Winter (Nov - 24 (24.5) 10 (41.7) 14 (58.3)

February)

‘Weight SDS 33.46 +14.96 41.01 +17.30 27.66 + 9.56 <o0.001°

Height SDS 134.69 * 20.75 142.48 +19.44 128.7 +19.86 0.001*

BMI SDS 17.83 £ 3.80 17.83 £ 3.80 16.74 + 2.81 0.001*

*Independent t-test; "Pearson chi-square test; Values are presented as number (%)
or meansstandard deviation.

25(OH)D, 25-hydroxyvitamin D; ALP, alkaline phosphatase; BMI, body mass index.
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Figure 1: Percentage of vitamin D deficiency based on gender
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DISCUSSION

Globally, suboptimal vitamin D level is an imminent chal-
lenge to the community. Extensive efforts are being made to
assess the vitamin D levels in various populations, including
various age and ethnic groups over the past few decades.” In
this research, serum vitamin D concentrations were evalu-
ated in 99 children aged four to fifteen. It revealed that 43
of these children, making up 43.4%, were found to have
hypovitaminosis D. One of the discoveries from the cross-
sectional study done in Thailand, Indonesia, Malaysia and
Vietnam in 2010-2011 on children was that 45.8% of the
studied children had vitamin D deficiency ?** which is not
much different from our finding (43.4%). Likewise, the re-
search conducted in Korea involving children aged 4 to 16
years, which revealed a reported prevalence of 59.1%.% Re-
search conducted across various regions of India has docu-
mented a prevalence range of 53.0% to 94.0% for vitamin D
deficiency among school-going children.?*?’

In the present study, even though no statistically relevant dif-
ferences observed based on gender, it is noteworthy that the
percentage of girls exhibiting inadequate level of vitamin D
(51.4%) was considerably higher when compared to boys
(38.7%). Likewise, studies conducted in South Korea? the
United Kingdom?’, and Finland*® indicated that girls have
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tendency of getting lower levels of 25-OHD compared to
boys. It is postulated that this observation might be attrib-
uted to decreased sunlight exposure among women, poten-
tially resulting from wearing traditional clothing, restricted
outdoor tasks and the use of sunblock lotions for cosmetic
purposes.’! Conversely, in a Canadian study on children re-
vealed that females exhibiting a lower rate of hypovitamino-
sis D compared to males.*? On the other hand, Karonova et
al. reported that there was no remarkable distinction in the
25(0OH)D concentrations depending on gender.”

The average serum 25(OH)D level among individuals with
deficient vitamin D was 15.53+3.32 ng/mL, whereas that
among all subjects was 21.77+7.03 ng/mL. The result we
discovered was consistent with other studies. In an earlier
investigation conducted in Korea, Lee et al. documented the
average serum 25(OH)D level in teenagers and younger kids
as 17.4248.95 ng/mL.** In research undertaken on seemingly
healthy children aged from 3 months to 12 years, belonging
to the upper socioeconomic status, in Chandigarh in India,
the average serum 25(OH)D level among the children was
27.48 nmol/mL (15.99 ng/mL).** According to research con-
ducted by Durmaz et al. in another province in India, the
average level of vitamin D among participants aged 18 years
and below were recorded at 16.3 ng/mL.*

Notably, children in the vitamin D inadequacy cluster were
older, in comparison to their counterparts with sufficient vita-
min D levels. This age difference demonstrated a significant
distinction statistically (p-value <0.001), suggesting the vita-
min D status with a contrary relationship to age. The research
undertaken in Bahrain®’ and Turkey®® furthermore found a
reverse relation between vitamin D concentrations and age.
The incidence of vitamin D inadequacy rose with increas-
ing age, looming among teenagers.’’*® However, research
conducted in Korea, the United Arab Emirates, and the USA
indicated that there was no notable distinction in age among
children suffering from vitamin D deficiency in comparison
to their counterpart with adequate vitamin D.?!-3940

Although no significant distinction was demonstrated sta-
tistically regarding BMI status, obese participants exhibited
a bigger proportion of vitamin D inadequacy in contrast to
individuals classified as normal or overweight. Anuradha
Khadilkar and colleagues, in their research involving Indian
children and adolescents, also found that overweight individ-
uals have greater propensity to develop hypovitaminosis D.*
The widely recognized negative correlation between BMI
and concentrations of vitamin D is attributed to diminished
availability of vitamin D, as it gets accumulated in a greater
amount of body fat.?

In various studies, it’s commonly observed that vitamin D
deficiency peaks during winter or spring. Latitude and in-
sufficient sunlight exposure during winter are the primary
factors believed to contribute to these seasonal fluctuations

in vitamin D levels.***#* In this current study, comparisons
between seasons revealed that the distribution of participants
throughout summer, the rainy season, and winter did not
demonstrate a remarkable effect on their status of vitamin D.
El-Hajj Fuleihan et al. discovered that during winter, 65%
of individuals in Beirut suffered from vitamin D inadequacy,
which decreased to 40% by the end of summer.** Research
conducted in Turkey illustrated that the proportion of defi-
ciency in vitamin D was 93% in the spring while 71% in
the autumn.® Our research findings may be attributed to the
relatively moderate temperature variations experienced in
Yangon, Myanmar, throughout the summer, rainy season,
and winter, owing to its tropical climate, which contrasts
with the more extreme temperature fluctuations observed in
some other regions globally.

CONCLUSIONS

The widespread occurrence of hypovitaminosis D in both
adults and children is well known. This recent research
found an exceptionally high rate of hypovitaminosis D
(43.4%) among otherwise healthy children. This deficiency
appears to escalate with age, implying a contrary relation-
ship between age and the levels of serum vitamin D. The
probable link observed between obesity and suboptimal
levels of vitamin D in children underscores the significance
of dietary pattern, lifestyle modification, and sunlight expo-
sure in attaining optimal vitamin D levels. These measures
probably lessen the risk of multiple disease states related to
hypovitaminosis D. Additionally, we recommend updating
the guidelines on vitamin D intake to better align with our
specific circumstances. Additional research is required to as-
certain the prevalence and contributing causes of vitamin D
deficiency in children across diverse territory of the country,
Myanmar.

Study limitations

One of the constraints in the study is that it is conducted
within the hospital setting, with the majority of patients re-
siding in Yangon. So, the data may not accurately reflect the
entire population of Myanmar children. Another limitation is
being not able to include the length that the individual being
exposed to sunshine and dietary history, including vitamin
D intake.
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