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Abstract

Background Vitamin D is one of the most important fat-soluble vitamins necessary for normal growth and develop-
ment of the human body. According to a study done in Kabul shows that economic, racial, and social concerns are
thought to be the main impediments to receiving appropriate amounts of this vitamin through dietary sources in
countries like Afghanistan. Hypovitaminosis D, on the other hand, is now recognized as a pandemic in both industrial-
ized and developing countries.

Methods To find out how common hypovitaminosis D is in children aged one month to eighteen years in afghan
children Kabul, Afghanistan. Vitamin D deficiency and insufficiency are defined as serum levels of less than 20 ng/mL
and 20 to 30 ng/mL, respectively. Children aged between 1 month to 18 years attending our hospital, AMC (Ariana
Medical Complex) for health examination were checked for their 25-hydroxyvitamin D [25(0OH)D]. Age, gender and
address were recorded. 25(0OH)D were determined using immunoassay auto analyzers. According to their serum
25(0OH)D, the 25(0H)D were categorized into five categories: sufficiency: > 30-100 ng/mL; insufficiency: > 20-29 ng/
mL; deficiency: < 20 ng/mL; severe deficiency: < 10 ng/mL; and intoxication: > 150 ng/mL. Participants who were
intoxicated with vitamin D were excluded from the study.

Results A total of 4008 children aged 1 month to 18 years participated in this cross-sectional study. Hypovitaminosis
D was found to be prevalent in 62.5 percent of the population. When compared to boys, female children were 1.2
times more likely to be vitamin D deficient. When compared to children of illiterate women, the odds of hypovita-
minosis D were 1.4, 1.9, and 5.8 times lower in children with mothers educated up to primary school, graduation, and
post-graduate. The average vitamin D level was 23 ng/mL, with a median of 15 ng/mL and maximum and minimum
values of 135 ng/mL and 3 ng/mlL, respectively.

Inall, 2500 (62.5%) of the children had low levels of vitamin D in their serum. Only 400 (169%) of the patients were sufficient,
whereas 917 (36.7%) were severely deficient, 733 (29.3%) were deficient, and 450 (18%) were insufficient. With a female to male
ratio of 1.2:1, the majority of those, 1335 (53.4%), were females and 1165 (46.6%) were males. Patients were 8.14 years old on
average, with a median age of 7 years. The majority of the patients, 2152 (86.1%), were urban, while 348 (13.9%) were rural.

Conclusion The prevalence of hypovitaminosis D was very high in Afghan children. Female sex, higher socio eco-
nomic status, higher educational status of the mother and living at urban areas were the factors with strong positive
association with hypovitaminosis D.
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Introduction

Vitamin D is one of the most important fat-soluble vita-
mins necessary for normal growth and development of
the human body. Sunlight is the principal source of vita-
min D in the human body. UVB rays from the sun inter-
act with 7-dehydrocholesterol in the skin to form this
substance. According to a study done in Kabul shows that
Economic, racial, and social concerns are thought to be
the main impediments to receiving appropriate amounts
of this vitamin through dietary sources in countries like
Afghanistan. Hypovitaminosis D, on the other hand, is
now recognized as a pandemic in both industrialized and
developing countries [1].

According to several studies, vitamin D insufficiency
is frequent among people in the United States, and it is
more prevalent in the winter and spring than in the fall
and summer. In a survey of Turkish women, it was dis-
covered that those who wore religious clothing had vita-
min D insufficiency [2].

In healthy children in Tehran, vitamin D insufficiency
was found to be widespread, with females having a
greater frequency than boys [3, 4]. Hypovitaminosis D
is also common in Pakistan, according to studies under-
taken in various sections of the country [5, 6]. Hypovita-
minosis D is also prevalent in India’s youth, according to
studies from various sections of the nation [7].

Inadequate 25(OH)D are pretty frequent all around
the world. However, information on vitamin D status
in Afghan children are insufficient due to a paucity of
research on the topic. As a result, the goal of this research
was to find out how common vitamin D insufficiency is
among children who appear to be healthy and attend a
tertiary care facility in Kabul.

Methodology

This research was carried out in pediatrics department
of Ariana Medical Complex Hospital located in Kabul,
Afghanistan over a period of one year between years
2020 to 2021. The Ethical Committees of the AMC
and Kabul University of Medical Sciences (KUMS)
gave their approval to the study. All children including
boys and girls aged 1 month to 18 years old who came
to the Hospital during this period were included in the
research. 25(OH)D were determined using immunoas-
say auto analyzers. According to their serum 25(OH)D,
the 25(OH)D were categorized into five categories: suf-
ficiency: > 30-100 ng/mL; insufficiency:>20-29 ng/mL;

deficiency: <20 ng/mL; severe deficiency:<10 ng/mL;
and intoxication:>150 ng/mL. Participants who were
intoxicated with vitamin D were excluded from the study.
A total of 4008 children aged 1 month to 18 years partici-
pated in this cross-sectional study over this period. Due
to vitamin D intoxication 25(OH)D level>150 ng/mL,
eight of the patients were excluded from the research,
leaving a sample size of 4000 for the final analysis. The
parents of the children gave their written consent after
receiving all of the relevant information regarding the
study and various clinical and demographic aspects of
children, like age, gender, economic position, mother’s
educational background, and current residence, were
observed in order to uncover factors connected to vita-
min D deficiency.

Each participant’s 25(OH)D level was determined
by taking 5 mL of serum and putting it in a Tube at the
time of visit. The serum 25(OH)D was measured using
a chemiluminescence immunoassay(Biomerieux, Mini
VIDAS, Paris, France, accurate and standard) after the
sample tube was centrifuged. Based on 25(OH) D con-
centrations in the serum, the individuals were classified
into five groups: 1) Sufficiency: > 30-100 ng/mL; 2) Insuf-
ficiency: >20-29 ng/mL; 3) Deficiency:<20 ng/mL; 4)
Severe Deficiency: <10 ng/mL; 5) Intoxication: > 150 ng/
mL. Version 28 of (IBM SPSS Statistics, California, USA)
free trial was used to conduct analysis.

Results

There were 4008 children approached in all and eight
of the subjects were eliminated from the study due to
vitamin D toxicity [25(OH)D level>150 ng/mL], thus,
the study had a 0.2% non-participation rate. The study
involved a total of 4000 children. 25(OH)D ranged from
3.4 ng/mL to 135 ng/mL, with a mean of 23 ng/mL and a
median of 15 ng/mL, respectively.

In fact, 2500 (62.5%) of the children had insufficient
amounts of vitamin D in their serum (Table 1). Only 400
(16%) of the subjects had sufficiency, while 917 (36.7%)
had severe deficiency, 733 of the children have vitamin
D deficiency ( 29.3%), Vitamin D insufficiency was found

Table 1 Prevalence of Vitamin D insufficiency

Vitamin D Level Frequency Percentage
Low levels of Vitamin D 2500 62.5
Total 4000 100
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Table 2 Distribution of Vitamin D levels

Vitamin D Level Frequency Percentage
Deficiency 733 293

Severe Deficiency 917 36.7
Sufficient 400 16
Insufficient 450 18

Total 2500 100

Table 3 Distribution by gender

Gender Number of children Percentage
Male 1335 46.6

Female 1165 534

Total 2500 100

Table 4 Distribution of children studied by age

Age Number of children Percentage
Below 5 years 682 273

5-9 years 998 399

10-14 years 460 184

15 and above 360 144

Total 2500 100

Table 5 Distribution of vitamin D level based on address

Address Frequency Percentage
Rural 348 139
Urban 2152 86.1
Total 2500 100

in 450 individuals (18 percent) (Table 2). With a 1.2:1
female-to-male ratio, the majority of those 1335 (53.4%),
were females and 1165 (46.6%) were males (Table 3). of
the total number of people that took part in the research,
682 (27.3%) were less than five years, 998(39.9%) were
5 to 9 years, 460(18.4%) between the ages of 10 and 14
and the remained 360 (14.4%) were over 15 years of age
(Table 4). The patients were on average 8.14 years old,
with a median age of 7 years. The majority of the patients,
2152 (86.1%), were urban, while 348 (13.9%) were rural
(Tables 5 & 6).

Based on modified Kuppuswamy’s socioeconomic
status scale [8], 315 (12.6%) of the children belonged to
the high socioeconomic class, 733 (29.3%) to the upper
medium, 590 (23.6%) to the lower middle, 683 (27.3%)

Page 3 of 6

to the upper lower, and the remainder 282 (11.3%) to the
lower socioeconomic class (Tables 6 & 7). 382 (15.3%) of
mothers were illiterate, 463(18.5%) having finished ele-
mentary school, 698(27.9%) attended school from six to
twelve years, 717(28.7%) were graduated and 240(9.6%)
had post graduate degrees’ (Table 8). 315 (12.6%) of
children were underweight, 1709 (68.3%) nutrition was
normal and the remaining 95 (3.8%) had weight over
normal range.

Discussion

According to the study, vitamin D deficiency is common
(62.5 percent) among Afghan children, with the criteria
of vitamin d deficiency being [25(OH) D <20 ng/mL].
Based on the results, the vitamin D level of children in
Kabul city is inadequate. Vitamin D insufficiency is a
concern for Afghan children. Vitamin D supplementa-
tion during pregnancy raises maternal and cord serum
25(0OH) D level [9]. another study found that Bangla-
desh infants start their lives with low 25(OH)D due to
low maternal prenatal 25(OH) D, which was seen in both
urban and rural Bangladeshi women of reproductive age
[10]. In an Indian study of 35 three-month-old breastfed
neonates, 51 percent had 25(OH) D levels of 15 ng/mL,
with a mean of 20 ng/mL [11]. In Pakistan, 38 breastfed
infants aged 6 months had a mean 25(OH) D level of
10 ng/mL, whereas 71% of infants aged less than three
months (12/17) had 25(OH) D levels less than 16 ng/
mL [12]. Furthermore, another study from the Middle
East found that 82 percent of 78 breastfed term children,
aged 1 to 4 months, 25(OH)D levels were 10.01 ng/mL in
children born to moms who did not drink enough milk
and had a habit of covering their skin fully when outside,
with a median 25(OH)D of 5 ng/MI [13]. When our find-
ings are compared to those of an American research, we
discover that our children and adolescents have a signifi-
cantly higher prevalence of vitamin D insufficiency than
children and adolescents in the United States. The Amer-
ican Academy of Pediatrics announced a new guideline
in November 2008, recommending that all children eat
400 IU of vitamin D each day from birth until puberty
[15]. As a result, we support the plan of vitamin D sup-
plementation for Afghan children should be adopted, as
vitamin D insufficiency in Afghan children is more severe
than other ethnic groups. Our current research has
some limitations. The participants were not drawn from
Afghanistan’s entire pediatric population. There were no
data collected on probable vitamin D status relevant fac-
tors such as supplement consumption, lifestyle, or food
habits. A second study based on people recruited from
the general community would be conducted, and the
possible vitamin D-related factors must be investigated.
Hypovitaminosis D is becoming more widely recognized
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Table 6 Hypovitaminosis D with a variety of sociodemographic factors (N =2500)

Parameter Sufficient Insufficient Deficient Severe deficient
(N=400)(16%) (N=450)(18%) (N=733)(29.32%) (N=917)(36.7%)
Age
Below 5 years 133(33.3%) 168(37.3%) 148(23.1%) 314(34.3%)
5-9 years 146(36.6%) 228(50.7%) 390(61.0%) 522(56.9%)
10-14 years 67(16.6%) 47(10.4%) 80(12.6%) 47(5.1%)
15 and above 54(13.3%) 7(1.5%) 20(3.1%) 34(3.6%)
Sex
Male 66(16.6%) 161(35.8%) 121(18.9%) 228(24.8%)
Female 334(83.3%) 289(64.1%) 517(81.0%) 689(75.1%)
Economic status
Lower 100(2%) 161(35.8%) 221(34.7%) 248(27%)
Upper lower 66(16.6%) 40(8.9%) 148(23.1%) 167(18.4%)
Lower middle 53(13.3%) 148(32.8%) 101(15.7%) 201(21.9%)
Upper middle 147(36.6%) 54(11.9%) 134(21.0%) 234(25.4%)
Upper 33(8.3%) 47(10.4%) 34(5.2%) 67(7.3%)
Education of mother
llliterate 66(16.6%) 114(25.3%) 154(24.2%) 221(24.0%)
Up to primary 100(2%) 134(29.8%) 67(10.5%) 201(21.9%)
Primary to+2 133(33.3%) 87(19.4%) 134(21%) 67(7.3%)
Graduate 47(11.6%) 80(17.9%) 215(33.6%) 314(34.3%)
Postgraduate 53(13.3%) 34(7.4%) 67(10.5%) 114(12.4%)
Address
Rural 313(78.3%) 369(82%) 463(72.6%) 529(57.6%)
Urban 87(21.6%) 81(17.9%) 175(27.3%) 388(42.3%)
Table 7 Socioeconomic wise distribution of families are insufficient to satisfy vitamin D requirements. Hypo-
vitaminosis D [25(OH)D level <30 ng/mL] was frequent
Economic status Frequency Percentage many regions of the world, according to the Interna-
Upper 315 (12.6%) tional Osteoporosis Foundation (IOF), whereas severe
Upper middle 733 (29.3%) vitamin D insufficiency [25(OH)D level <10 ng/mL] was
Lower middle 590 (23.6%) most common in South Asia and the Middle East [14].
Upper lower 682 (27.3%) This is the primary study that evaluates 25(OH)D in
Lower 283 (11.39%) Afghan children. According to our data, over three-
quarters of Afghan youngsters in Kabul province suffer
, from hypovitaminosis D to varying degrees. There is a
Table 8 Education of mothers link between serum 25(OH)D concentrations and gender,
Education of mother Frequency Percentage  according to our findings. Female children were found
literate 23 (15.3%) to have a higher ‘rate 9f sgvere.vitar}qin D.insufﬁcien‘cy
Up to primary 163 (18.5%) tban boxs. Many investigations in neighboring countries
Primary to+2 607 (27.9%) yielded similar results [2, 4]. N ‘ ‘
Graduate 18 (28.7%) Reduced‘ sun exposure, rellgl(?us clothing (W.thh cov-
Postgraduate 540 ©6%) ers the entire body), sun protection, and more time spent

as a pandemic affecting, both developed and developing
countries.

Vitamin D is mostly obtained through sunlight. Only a
few foods naturally contain vitamin D, and fortified foods

indoors are all possible reasons of severe vitamin D insuf-
ficiency in female teens. So, more research is needed to
know what causes Hypovitaminosis D in Afghan female
children. The impact of sunshine on 25(OH)D in humans
has been thoroughly studied, proving the importance
of UV-induced vitamin D synthesis. The avoidance of
sunshine for fear of skin darkening and the deliberate
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covering of the complete body when going outside, espe-
cially in ladies, were significant causes.

Males avoid sun exposure as well, due to a misconcep-
tion of sunlight’s harmful effects and a lack of awareness
of where Vitamin D comes from. Our findings matched
those of previous investigations. As well as, one of the
study’s shortcomings was that the 25(OH)D level in the
serum was only assessed once, which may not adequately
reflect vitamin D state throughout the year; to examine
seasonal variance, at least two samples should have to be
taken in different months of a year. This article adds to
the data revealing a significant prevalence of vitamin D
deficiency among Afghan children, and it urges for more
investigations. Health care providers should urge young-
sters to live a healthy lifestyle that includes plenty of out-
door activities for maximum sun exposure and a vitamin
D-rich diet. National health policies that encourage vita-
min D level screening, public education about the sig-
nificance of vitamin D, prevention through fortified food,
and treatment with vitamin D supplements are all long-
term measures to address this issue.

Conclusion

Vitamin D deficiency is quite common in the pediatric
population, especially among adolescents and female
children. It’s more common among the upper socioeco-
nomic levels families, which is likely due to decreased
exposure to sunshine. Based on this high prevalence of
vitamin D deficiency and despite the fact that vitamin D
is a sunlight vitamin, it is critical to provide appropriate
vitamin D supplementation to the Afghan population.
Vitamin D deficiency and insufficiency are particularly
common among children in Kabul, which is concern-
ing. More study is needed to explore among the national
representative samples. Furthermore, because it is criti-
cal for a child’s growth and development, the govern-
ment must design a thorough action plan to prevent such
deficiencies.

Vitamin D supplementation for Afghan children from
infancy through adolescence is strongly recommended,
and it should be implemented as soon as feasible by
the government. In addition, raising awareness about
vitamin D insufficiency and fortification of foods such
as milk, oil, yogurt, and cereal, as well as ensuring the
quality of the fortification, is critical for the preven-
tion of vitamin D deficiency and its consequences in
Afghanistan. The limited sample size of this study is
a drawback; further research in a wider population is
needed.
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Limitations

The unavailability of data on other important aspects of vitamin D and small
number of sample size is one of the major limitations of the study. This could
pave the way for further detailed researches in the future.
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