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ABSTRACT

Introduction: Recent studies have suggested a link between vitamin D deficiency and an increase in body mass index
and waist circumference. The aim of this study was to evaluate the vitamin D status and its’ correlation with body
mass index and waist circumference in children aged 2-14 referred to the clinic of Imam Ali Hospital in Karaj in
2019-2020.

Methods: Three Hundred seventy-nine (379) children aged 2-14 years referred to Clinic were enrolled in the study.
Patients' height, weight (BMI calculated accordingly), waist circumference and serum vitamin D levels were measured.
Chi-Square, Krystal-Wallis and Fishers exact tests were used, and the Bivariate Correlation test was used to determine
the relationship between two variables.

Results: The prevalence of vitamin D deficiency, insufficiency and adequate levels were reported 40.6%, 11.9%and
47.5%, respectively. Vitamin D deficiency was more common in girls. Vitamin D had a significant and weak
relationship with BMI, but no association with waist circumference.

Conclusion: The results of this study showed a high prevalence of vitamin D deficiency in patients. The prevalence of
vitamin D deficiency and insufficiency were higher in girls. The highest levels of vitamin D were found in patients
with normal weight. Vitamin D deficiency was most common in obese patients. Serum vitamin D were significantly

associated with obesity, but had no significant association with waist circumference. A study with a larger sample size

in this area, is recommended.

Keywords: Vitamin D; Children; Body mass index; Waist circumference

INTRODUCTION

Vitamin D plays an important role in bone growth, bone
mineralization and other metabolic processes in the human
body such as calcium and phosphorus homeostasis [1-3].
Vitamin D deficiency has been a major health issue at all stages
of life, but it is more common in childhood due to poor diet and
poor skin synthesis [4]. The main natural source of this vitamin is
the synthesis of D3 from cholesterol through a chemical
reaction associated with the sun's ultraviolet rays on the skin
[5-7]. Vitamin D Receptor (VDR) belongs to the family of
steroid/thyroid hormone intranuclear receptors, which are
expressed by cells of most organs, including the brain, heart,

skin, glands, prostate, and breast. With the discovery of vitamin
D receptors in most tissues and cells of the body, a new insight
has been created towards vitamin D [8]. Recent studies have
recently reported that, in addition to skeletal effects such as
maintaining normal bone regeneration, mineralization during
adulthood and prevention of rickets in children, vitamin D
deficiency is involved in many chronic diseases such as obesity,
hypertension, cardiovascular  disease, diabetes. Mellitus,
metabolic syndrome, autoimmune and inflammatory diseases
and some cancers [9]. In a meta-analysis conducted in Iran, the
prevalence of vitamin D deficiency was reported 31% in children
and adolescents [10]. Inadequate vitamin D status can be a risk
factor for obesity in children. Currently, obesity is the most
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common nutritional disease among Iranian children and
adolescents [11,12]. Vitamin D, through its role in regulating
intracellular calcium concentration, affects lipolysis [13,14] and
adipogenesis [15,16] in the adipocytes. Studies in different
countries have examined the link between vitamin D status and
obesity. In a study conducted by Neyestani and colleagues in
Tehran on 11 children aged 9-11 years old, serum vitamin D was
inversely related to body mass index [17]. A study by
Cizmecioglu and colleagues in Turkey on 301 boys and girls
aged 11-19 years old showed that serum vitamin D levels
decreased with increasing BMI [18]. Dong and colleagues
examined the relationship between serum vitamin D status and
obesity in American adolescents and found a significant
association between serum vitamin D and abdominal obesity
[19]. However, the results of the studies are not entirely uniform.
In Delvin and Mubhairi's studies of 9-13 years old Canadian girls
and boys and 15-18 years old boys and girls in the United Arab
Emirates, respectively, no significant association was found
between serum vitamin D and BMI [20]. Considering the
importance of identifying the prevalence of vitamin D
deficiency in children and its relationship with obesity, for
medical and preventive policies and lack of sufficient
information in this field in Alborz province and Karaj city, this
study examines the prevalence of vitamin D deficiency and its
relationship with the body mass index and waist circumference
in children aged 2 to 14 years, referred to Karaj’'s Imam Ali
Hospital clinic in 2019-2020.

MATERIALS AND METHODS

This study is a crosssectional and descriptive-analytical study
conducted in Karaj’s Imam Ali Hospital clinic in 2019-2020.
Inclusion criteria included age between 2-14 years, absence of
major medical conditions such as heart disease, hepatitis, kidney
disease, gastrointestinal and cancer, and not taking any
medication or nutritional supplement such as calcium and
vitamin D over the past month. Parental dissatisfaction with
participating in this study was considered as an exclusion
criterion. Three hundred seventy-nine (379) children referred to
the clinics of Imam Ali Hospital in Karaj were selected by easy
(available) selection method and entered the study in three age
groups of 2 to 6 years, 6 to 12 years and 12 to 14 years. At the
beginning, the researcher explained the plan to the parents and
asked them to complete the written questionnaire form if they
were satisfied to participate in the study. Parents are then asked
to answer questions from the demographic questionnaire, which
includes information on age and gender. Body weight was
measured using a scale with an accuracy of 0.5 kg. Children
weighed without shoes and with light clothes. The height was
measured standing on a flat surface without shoes and with an
accuracy of 0.5 cm using a height gauge. Measurement and
recording of height and weight was done by a fixed person. Body
mass index was calculated for all samples. Then, according to
the body mass index definitions of the Centers for Disease
Control and Prevention (CDC), the following individuals were
divided into different groups based on sex and age: less than 5
percentiles as low weight, between 5 and 85 percentiles as
normal weight, between 85 and 95 percentiles as overweight,
and more than 95 percentiles as obese. Waist circumference was
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measured from the lowest diameter area between the lower edge
of the chest and the anterior superior iliac spine with a non-
elastic meter with an accuracy of 0.1 cm. In order to assess the
serum level of the body's vitamin D, intravenous blood sampling
was done for all individuals using the EIA kit. According to the
International Endocrine Association's guidelines for vitamin D,
serum vitamin D less than 20 ng/ml was considered as
deficiency, between 21 and 29 ng/ml as insufficiency, and more
than 30 ng/ml as normal level.

Statistical analysis

We analyzed the obtained data using SPSS software version 22.
Chi-Square, Kruskal-Wallis and Fishers exact tests were used,
and the Bivariate Correlation test was used to determine the
relationship between two variables. The p value less than 0.05
was considered to be significant, and the results were presented
as a mean and standard range.

RESULTS

In this study, among 379 cases were split into 3 groups based on
their age; 133 patients (35.1%) were in the age group of 2 to 6
years, 199 patients (52.5%) in the age group of 6 to 12 years and
47 patients (12.4%) in the age group of 12 to 14 years. In terms
of gender, 171 patients (45.1%) were boys and 208 patients
(54.9%) were girls. according to the Body Mass Index (BMI)
status, 17.2% of patients were overweight and 7.9% of them
were obese. 40.6% of children had vitamin D deficiency and
11.9% had vitamin D insufficiency. 52.9% of girls were deficient
in vitamin D, compared with 25.7% of boys. In the following,
the status of vitamin D in patients was examined according to
age groups, but there was no significant difference between
them. There was a significant and inverse relationship between
serum vitamin D levels and body mass index. The mean waist
circumference (WC) of the patients was examined according to
the vitamin D status and no significant correlation was observed

between them (Table 1).

Vitamin Vitamin Vitamin Total P-value
D D D
deficien insuffici sufficie (N=379)
cy ency ncy
(N=154) (N=45) 7180
Sex Female 110 31 67 208 0.000
(52.9%) (14.9%) (32.2%) (100%)
male 44 14 113 171
(25.7%) (8.2%) (61.1%) (100%)
Age Pre- 61 14 58 133 0.130
school  (45.9%) (10.5%) (43.6%) (100%)
School 80 27 92 199
(40.2%) (13.6%) (46.2%) (100%)
Adolesc 13 4 30 47
ence (27.7%) (8.5%) (63.8%) (100%)
2
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BMI underw 3 2 4 9 0.001
eight (33.3%) (22.2%) (44.4%) (100%)

normal 95 34 146 275
(34.5%) (12.4%) (53.1%) (100%)
Overwei 56 9 30 95
ght/ (58.9%) (9.5%) (31.6%) (100%)
obese
Waist 67.53 68.34 68.14 67.92 0.78
circumference (10.29) (11.62) (11.79) (11.16)

Table 1: Demographic and anthropometric measures of the
study population based on Vitamin D status; continuous and
categorical variables are presented as mean (SD) and N (%),
respectively.

DISCUSSION

The aim of this study was to determine the prevalence of
vitamin D deficiency and its relationship with body mass index
and waist circumference in children aged 2 to 14 years who
referred to the clinic of Imam Ali Hospital in Karaj in 1398. 379
patients were examined. According to studies, most overweight
and obese children and adolescents live in economically
developed countries.

Obesity in American children and adolescents increased
dramatically between 1999 and 2016 (from 10.7% to 13.7% in
children and from 16.6% to 20.6% in adolescents) [21].
According to a meta-analysis conducted in 2017, the prevalence
of obesity in Iranian students was reported to be 5.82%, which
was higher in boys than girls [22]. In the present study, the
prevalence of overweight and obesity was 17.2 and 7.9 percent,
respectively, and this rate was higher in boys than gitls, but this
difference was not significant, which could be due to the limited
sample size in the present study. In this study, the prevalence of
vitamin D deficiency in patients was 40.6%, which is higher
than the rate reported in meta-analysis performed. This is
reported to be 31% [10]. On the other hand, in another study
conducted in 2008 in Tehran, vitamin D deficiency in children
and adolescents was 34.9%, which is lower than the current
study [23]. In the present study, this rate was reported to be
40.6%. In this study, the prevalence of vitamin D deficiency and
insufficiency in boys was significantly lower than in girls, and
the results of previous studies confirm the results of the present

study [10,23].

In this study, the highest normal level of vitamin D was
observed in patients with normal weight and the lowest levels
were observed in patients with obesity. On the other hand, the
highest levels of vitamin D deficiency were seen in patients with
obesity. In a study conducted in Russia in 2019, it was shown
that the prevalence of vitamin D deficiency and insufficiency in
patients with obesity and overweight is higher than people with
normal weight [24] which confirms the results of the present
study. In the present study, the correlation between patients'
body mass index and vitamin D serum levels showed a weak and
significant inverse relationship between the two variables. In this
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regard, a study conducted in 2018 in Iran showed that the
prevalence of vitamin D deficiency and insufficiency is more
common in children and adolescents with obesity and
overweight than in normal weight people, but no correlation
was found between obesity and serum vitamin D levels [25]. In
the present study, the correlation between patients' waist
circumference and serum levels of vitamin D showed a very
weak and insignificant inverse relationship between the two
variables. In this regard, in a study conducted in 2014 in Iran, a
significant relationship was obtained between these two factors,
which seem to be present due to the limitation in the sample

size of this study [26).

CONCLUSION

According to this cross-sectional study, the prevalence of vitamin
D deficiency and insufficiency in children aged 2-14 years
referred to the clinic of Imam Ali Hospital were reported to be
40.6% and 11.9%, respectively. The results of the study showed
that girls had more vitamin D deficiency than boys. In terms of
body mass index percentage, a total of 25.1% of patients were
obese and overweight. On the other hand, the highest rate of
vitamin D deficiency and insufficiency was seen in obese
patients and a weak and significant inverse relationship was
observed between obesity/overweight and serum vitamin D
levels, but no significant relationship was observed between
waist circumference and serum vitamin D levels.

RECOMMENDATIONS

It is recommended that a case study be performed to examine
the relationship between serum vitamin D levels and obesity/
overweight and waist circumference as a multicenter study with
high sample size to determine the risk ratio.
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