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Evaluation of vitamin B12 and vitamin D levels in primary
school-age children according to different body mass
index percentages
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Abstract

Objective: Objective: It is known that serum levels of various vitamins are low in obese children.
We aimed to evaluate whether serum vitamin B12 and vitamin D levels in primary school children
aged 7-12 years differ according to body mass index (BMI) percentiles and whether vitamin
supplementation should be considered in cases of low vitamin levels.

Methods: The study retrospectively included 129 children admitted to our hospital. Sixty percent
of the children were girls and 40% were boys. Their mean age was 8.74+4.86 years. Considering
their weight percentiles, 29% of the children were above 95th percentile and 34% were in the 50
percentile. Weight and height were measured while the participants were wearing light clothes and
without shoes. Body weight was measured using a digital scale, and BMI (kg/m?) was calculated
by dividing weight in kg by the square of height in meters. Demographic and laboratory data
(hemoglobin, ferritin, vitamin B12 and vitamin D) were obtained from the laboratory information
management system. The results were compared statistically.

Results: The mean vitamin B12 level of children below the 95" percentile was 383.20+162.79
ng/L, and the mean vitamin B12 level of children above the 95" percentile was 328.75+154.59
ng/L (p=0.020). In addition, the mean vitamin D level of children below the 95" percentile
was 22.38+10.26 pg/L, and the mean vitamin D level of children above the 95" percentile was
16.00+8.06 pg/L (p=0.001).

Conclusion: According to our study findings, vitamin B12 and vitamin D levels of children above
the 95" percentile were lower. Vitamin B12 and vitamin D levels should be measured in obese
patients within the scope of preventive health services. Also, necessary vitamin supplementation
should be performed upon confirmation of low levels.
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INTRODUCTION

Obesity is an important public health issue with an increasing prevalence worldwide and affects approximately
25-30% of children (1). It is characterized by excessive accumulation of lipids and adipose tissue, which cause
ectopic fat accumulation in different tissues. Complications including insulin resistance, type 2 diabetes mellitus,
hepatosteatosis, atherosclerosis and hypertension may occur in patients with obesity (2). In obesity, mild chronic
inflammation occurs with an increase in proinflammatory cytokine levels in serum (3). Studies have shown that
vitamin D3 regulates calcium and phosphorus metabolism by acting in tissues such as bone, intestine and kidney
(4) and plays different roles in the prevention of many cancers, autoimmune diseases, cardiovascular diseases,
and infections (5). If the 25-hydroxyvitamin D3 level is lower than 20 pg/L, vitamin D3 deficiency is diagnosed.
In vitamin D3 deficiency, calcium absorption decreases, leading to a decrease in the mineral content of bone
and causing rickets to occur in children (5). Since vitamin D3 is stored in adipose tissue and cannot be used
systemically in obese patients, the levels of this vitamin are lower compared to patients with normal body mass
index (6). Vitamin B12 is a water-soluble vitamin, which is mainly synthesized by microorganisms. Humans cannot
synthesize vitamin B12. The most important function of vitamin B12 is its role in DNA synthesis. This is necessary
for cell division and proliferation. Dietary deficiency of vitamin B12 is not observed in people who are typically
fed animal foods. However, vitamin B12 deficiency is observed if dietary intake is not sufficient (7). In the case of
deficiency, vitamin B12-supplemented foods and vitamin B12 supplements can be taken in addition to animal-
derived foods (8). The excessive food intake in obese children may lead to the misperception that there is no
nutrient deficiency within their families. However, especially during adolescence, when children begin to feed
independently from their families, a carbohydrate and fat-dominant diet may lead to deficiencies in terms of
micronutrients. Deficiency of vitamin B12, which is an essential vitamin and is found especially in foods of animal
origin, is a significant issue in obese individuals (9,10).

We aimed to evaluate whether serum vitamin B12 and vitamin D levels in primary school children aged 7-12 years
differ according to BMI percentiles and whether vitamin supplementation should be performed in cases of low
vitamin levels.

MATERIALS AND METHODS

The study is a retrospective that included 129 pediatric patients aged 7-12 years. The data were obtained from
the laboratory information management system after obtaining the necessary consent from the parents of the
children who were admitted to the Private Florya Hospital Pediatrics outpatient clinic between March 2023 and
May 2023 following the principles of the Helsinki Declaration of Patient Rights. Weight and height were measured
with the participants wearing light clothing and without shoes. Body weight was measured with a digital scale.
BMI (kg/m?) was determined as weight in kg divided by the square of height in meters. Obesity was defined as a
body mass index (BMI) above the 95" percentile for age and sex (11). The patients were of Turkish ethnic origin.
Patients who had additional chronic disease, used metformin or antacids-like drugs or smoked were excluded
from the study.

Serum vitamin B12, 25-hydroxy vitamin D and ferritin levels were measured by the chemiluminescentimmunoassay
method in an autoanalyzer (Roche, Cobas 8000, California, USA). Hemoglobin levels were measured by Mindray
BC 6800 (Mindray Building, China).

Statistical analysis

The IBM SPSS Statistics for Windows, Version 22.0 (IBM Corp.; Armonk, NY, USA) software was utilized
for statistical analyses. The compliance with a normal distribution was determined by the Kolmogorov-Smirnov
test. The Mann-Whitney-Whitney U test was used to examine the relationship between BMI percentage values
and vitamin values of the children. It was further used to examine the relationship between BMI- Standard
deviation (BMI-SD) values and vitamin values. The Kruskal-Wallis test was used to examine the relationship
between weight percentiles of children and vitamin values. It was further utilized to examine the relationship
between the height percentiles and vitamin values of the children. The significance was evaluated at the p<0.05
level.
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RESULTS

Of the children, 60% were girls and 40% were boys. The mean age of the children was 8.74+4.86 years. Table 1
provides their distribution according to their body mass indexes.

Table 1. BMI distribution of children

n Percentage (%)
BMI Percentage
Below 95 percent 89 69.0
Over 95 percent 40 31.0
Total 129 100.0

Abbreviation: BMI: Body mass index

The mean hemoglobin value was 12.87+1.35, and 95% of the children had values above 11. The mean ferritin value
was 33.13+19.9, and 84% of the children had values above 15. The mean vitamin B12 value was 366+164, and 95%
of the children had values above 200. The mean vitamin D value was 20.4+10.05, and 52% of the children had
values below 20 (Table 2). Table 3 presents the distribution of laboratory values of the study group.

Table 2. Laboratory data of the children

n Mean+ SD Min Max
Hemoglobin
(@l 129 12.87+1.35 9 22
Ferritin 129 33.13+£19.97 1 103
(ug/L) B
Vitamin B12 129 366.32:+164.68 100 1112
(ng/L)
Vitamin D 129 20.40+10.05 3 52
(ug/L)

Hemoglobin values of children do not differ statistically according to BMI percentage values at the 95% confidence
level (p=0.802). However, the ferritin values of the children differed significantly at the 95% confidence level
according to BMI percentile values (p=0.015). Accordingly, the mean ferritin value of the children with a BMI below
95% was 28.85+13.53, and the mean ferritin value of those with a BMI above 95% was 42.65+27.58.

The vitamin B12 values of the children differed significantly at the 95% confidence level according to BMI percentage
values (p=0.020). Accordingly, the mean vitamin B12 value of the children with a BMI below 95% was 383.20+162.79,
and the mean vitamin B12 value of those with a BMI above 95% was 328.75+154.59.

The vitamin D values of the children differed significantly at the 95% confidence level according to BMI percentage
values (p=0.001). Accordingly, the mean vitamin D value of children with a BMI below 95% was 22.38+10.26, and
the mean vitamin D value of those with a BMI above 95% was 16.00+8.06 (Table 4).
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Table 3. Distribution of laboratory data of children

Frequency Percentage (%)

Hemoglobin

Below 11 7 5.4

Over 11 122 94.6

Total 129 100.0
Ferritin

Under 15 21 16.3

Over 15 108 83.7

Total 129 100.0
Vitamin B12

Under 200 6 4.7

Over 200 123 95.3

Total 129 100.0
Vitamin D

Under 20 67 51.9

Over 20 62 48.1

Total 129 100.0

Table 4. The relationship between BMI values of children and parameters

n Mean+SD p
Parameters
Hemoglobin Below 95 percent 89 12.93+1.42 0.802
Over 95 40 12.75+1.16 '
Ferritin Below 95 percent 89 28.85+13.53
0.015*
Over 95 40 42.65+27.58
Vitamin B12 Below 95 percent 89 383.20+162.79 0.020"
Over 95 40 328.75+154.59 '
Vitamin D Below 95 percent 89 22.38+10.26 0.001%
Over 95 40 16.00+8.06 '

Abbreviations: SD: Standard deviation. *p<0.05
DISCUSSION

Childhood obesity and its complications are important in terms of morbidity and mortality. Vitamin B12 is a
water-soluble vitamin with important cellular functions. Vitamin B12, also known as cobalamin, plays a crucial
role in nucleic acid and protein synthesis, carbohydrate and lipid metabolism, mitochondrial functions, and nerve
myelination (12). Vitamin B12, which cannot be synthesized endogenously, is essential for humans, and its source
is animal foods (13). Vitamin B12 deficiency can stem from various reasons. Socioeconomic reasons in developing
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countries and absorption disorders in developed countries account for inadequate dietary intake of vitamin
B12 (14). Currently, it is observed quite frequently in children due to changes in lifestyle and dietary habits (14).
Vitamin B12 deficiency mostly causes anemia in children, and complete recovery is observed with treatment (15).
However, since vitamin B12 has an important role in the development of the nervous system, it is known that its
long-term deficiency causes permanent neurological damage (16). Therefore, early detection and early treatment
of the deficiency are vital, particularly for children in rapid growth periods, such as infancy and adolescence. In
the present study, the mean vitamin B12 levels of children above the 95th percentile were lower than those of
the other group. Our results are compatible with the results of many studies in the literature. Gunanti et al. (17)
found an inverse relationship between BMI and vitamin B12 levels in obese children. In the study of Pinnas-
Hamiel, vitamin B12 levels were measured between normal weight children and adolescents (BMI <95p) and
obese (BMI >95p) groups; vitamin B12 levels were low in 10.4% of obese and 2.2% of normal weight children.
Among 12 children with vitamin B12 deficiency, eight were obese (4.9%), and four were of normal weight (1.8%)
(18). In another study, 4.6% vitamin B12 deficiency was found when vitamin B12 levels were investigated. Vitamin
B12 deficiency was found to be higher in obese patients than in the population with normal BMI (19). In addition
to vitamin B12, vitamin D levels are known to be low in those with high BMI. Obesity is another important health
issue influenced by vitamin D (20). In the present study, the mean vitamin D levels of children above the 95th
percentile were lower than those of the other group. In many studies conducted in overweight children, there
has been a relationship between obesity and low serum vitamin D levels (21,22). In a study conducted in obese
children of different ethnic origins, the rate of those with sufficient vitamin D remained at 17.8% (23). In the same
study, this rate was found to be 14.4% in Turkish children. It is not clear that vitamin D deficiency causes obesity or
that correcting the deficiency eliminates obesity. Among the reasons for vitamin D deficiency in obese people, it
is also considered that increased adipose tissue leads to higher storage of vitamin D. Vitamin D supplementation
of 600-1000 IU/day is recommended for children aged 6-18 years who are at risk of vitamin D deficiency, including
those who are overweight (24). In obesity that develops as a result of uniform nutrition, low vitamin levels may
be observed, similar to our study. Obese pediatric patients should definitely undergo routine health checks, and
primary health care institutions in Turkey should act sensitively in terms of nutrition education and psychological
counseling. This issue should remain a priority on our national agenda. The development of health policies for
the prevention of obesity should continue with determination.

Limitations:

First, the sample size could have been larger. Second, our study had a retrospective design. In addition, we were
unable to provide regular access to other routine biochemical parameters from patient files. Nevertheless, our
study data are valuable for providing vitamin support to obese children as part of preventive health services.

CONCLUSION

According to our study findings, vitamin B12 and vitamin D levels of children above the 95th percentile were
found to be lower. Vitamin B12 and vitamin D levels should be measured in obese patients within the scope of
preventive health services, and necessary vitamin supplementation should be performed upon confirmation of
low levels.
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