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Abstract

Aim: The primary objective of this study was to investigate the prevalence and characteristics of vitamin
B12 deficiency among pediatric individuals residing in the Karablk region, with the aim of highlighting the
significance of raising awareness and formulating effective management strategies to address this health
concern..

Material and Methods: The medical records of children under 18 who came to Karabiik University Faculty of
Medicine Training and Research Hospital in 2022 were retrospectively reviewed. Information such as B12 levels,
demographic details, and blood parameters were examined using SPSS software.

Results: Out of 6133 children in the study, 1847 cases showed B12 deficiency or borderline deficiency. The
prevalence of B12 deficiency was 4.5%, with 25.59% of children having borderline B12 levels. Children with B12
deficiency had a mean age of 11 years, and females had a higher prevalence in all age groups. Significant
relationships were found between gender, age, and B12 levels.

Discussion: In this study, it is revealed that many children in Karabuk province suffer from vitamin B12 deficiency.
This emphasizes the pressing need for more awareness and effective strategies to address B12 deficiency in
children, especially in the pediatric population. It is highlighted that promoting vitamin B12, along with iron and
vitamin D, in public health programs is crucial. More research and specific healthcare policies are necessary to
tackle this issue successfully.
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Introduction

Vitamin B12 (B12), also known as cobalamin, is a water-soluble vitamin
essential for human health as it cannot be synthesized in the body.
Its primary sources include animal-based foods such as meat, dairy,
eggs, fish, and shellfish [1, 2]. Vitamin B12 plays crucial roles in the body,
including nucleic acid and protein synthesis, lipid and carbohydrate
metabolism, certain mitochondrial reactions, erythropoiesis, and
myelination of the nervous system [3, 4]. In cases of B12 deficiency,
various hematological abnormalities such as megaloblastic anemia,
thrombocytopenia, leukopenia, and hypersegmentation may occur,
along with neuropsychiatric symptoms such as depression, anxiety,
delirium, dementia, paresthesia, cognitive impairments, apathy,
agitation, insomnia, concentration loss, and hallucinations [5,6]. In
children, additional manifestations may include intrauterine growth
retardation, growth and developmental delay, as well as cognitive
dysfunctions in memory, attention, perception, and learning [79].

In developed countries, despite absorption disorders and vegetarian
or vegan dietary habits being significant contributors to B12 deficiency
[10-12], itis often observed in underdeveloped and developing countries
due to low socioeconomic status. Factors such as inadequate dietary
habits, low intake of animal products, and poor hygiene contribute
additionally to this situation [10]. The most common cause in
children is nutritional deficiency, with malabsorption and congenital
B12 metabolism disorders being other significant factors [1011]. In
cases of Vitamin B12 deficiency, hematological abnormalities can be
corrected with vitamin replacement therapy, whereas neurological
symptoms are often irreversible [13-15]. Therefore, early detection and
treatment of deficiency are crucial. Upon reviewing the literature, it has
been observed that there are few studies conducted in our country
within the last 5 years investigating the prevalence of B12 deficiency in
children [3,10, 16, 17,18, 19].

Itis well recognized that Vitamin B12 is essential for children, even during
intrauterine life, and it is indispensable for the healthy completion of
neurological and physical development [6]. Its impacts on education
and learning are significant, especially considering the irreversible
nature of neurological disorder [6]. Therefore, early detection and
treatment of B12 deficiency are paramount. In this study, we aimed to
retrospectively analyze pediatric patients presenting to our hospital for
any reason and diagnosed with B12 deficiency; the frequency of Vitamin
B12 deficiency, distribution according to age groups, and evaluation of
hematological parameters were intended to be assessed.

Material and Methods

Data Design

The medical records of patients under the age of 18 who presented
to the Karabuk University Faculty of Medicine Training and Research
Hospital in the year 2022 were retrospectively reviewed. Patients
diagnosed with certain codes according to the ICD coding system (D51,
D519, D51.0, D511, D51.3, D51.8, Y441) were included in the study. Those
who had their vitamin B12 levels checked were selected for inclusion.
Accordingly, it was determined that the B12 levels of 6133 patients were
tested. Additionally, a detailed exploration of those among these 6133
patients with low B12 levels was planned. A total of 1847 patients were
included in the study based on the defined criteria.

Study Settings: Vitamin B12 levels below 200 pg/ml were considered
deficient, and those between 200-300 pg/ml were considered
borderline deficient [3]. The hematological data of the patients
included in the study were checked and recorded from the database.
Statistical Analysis: The data obtained in the study were evaluated using
SPSS for Windows (Version 20.0, Statistical Package for Social Sciences)
program. The distribution of the data was examined according to
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Skewness/Kurtosis values, and it was determined to be suitable for
normal distribution. Descriptive statistics for continuous variables were
presented with mean and standard deviation values, while descriptive
statistics for categorical variables were shown with frequency and
percentage. Comparisons between categarical variables were made
using Chi-square analysis. Comparisons with a p-value below 0.05 in
statistical analyses were considered statistically significant.

Ethical Approval

This study was approved by the Ethics Committee of Karablk University
(Date: 2023-12-07, No: 2023/1566).

Results

Our research involved a group of 6133 healthy children, out of which
1847 cases showed either a deficiency or borderline deficiency of
vitamin B12. That means 4.5% of the children had B12 deficiency, while
25.59% had borderline B12 levels. Overall, it was revealed that 3011%
of the children needed B12 supplementation. The sociodemographic
details of the children in the study can be found in Table 1. The average
age of the children in the study was 11.2 + 552 years, with 60.2% being
female and 15% having B12 deficiencyWhen examining the relationship
between gender and age levels, it was found that the age of males
(10.01 = 5.61 years) was lower compared to females (11.98 + 5.32 years)
(Table 1). The mean values of Vitamin B12, Hb, MCV, RBC, and PLT for the
cases included in the study were determined as follows: Vitamin B12:
244,52 + 3954 pg/ml, Hb: 12.77 + 1.54 mg/dl, MCV: 81.65 + 6.56 fL, RBC: 4.74
+ 044 10°/uL, and PLT: 302.86 + 83.01 10°/L (Table 2). Our patient with
the lowest B12 level (59 pg/ml) was an 8-month-old girl, with Hb at 61
mg/dl, and MCV at 95.9 fL. Megaloblastic anemia was considered as a
preliminary diagnosis in the patient with normal iron parameters.

The comparison of B12 levels among the cases by gender is presented
in Table 3. The analysis revealed a significant association between
gender and B12 levels (p=0.04). It was observed that B12 deficiency was

Table 1. Sociodemographic Characteristics of Children Included in the
Study

Characteristic Mean + SD

Age (year) 12 +552
Gender n %
Female m2 602
Male 735 398
B12 Level (pg/ml))
Deficiency 271 15
Borderline 1570 85
Yas

Gender

Mean + SD
Female 11,98 + 532
Male 10,01+ 561

Table 2. Hematologic Values of Cases Included in the Study

Blood Values Mean + SD Min - Max
Vitamin B12 (pg/ml) 24452 + 3954 59-300
Hb (mg/dl) 12,77 154 43-176
MCV (L) 8165 + 6,56 523-983
RBC (10°/pL) 474 + 044 195-6,75
PLT (10%/L) 302,86 + 83,01 10-852
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Table 3. Comparison of B12 Levels Among Cases by Gender

B12 Deficiency (<200)

Male 125 451 610

Female 152 549 960

Total/Overall 271 100 1570

“Chi-square test, **Column percentages were calculated.

more prevalent in females (54.9%) compared to males (451%) (Table
3). The analysis revealed a significant association between age and
B12 levels (p=0.01). It was observed that the highest proportion of B12
deficiency cases, 751%, were among those over 5 years old, followed by
184% in those under 2 years old, and 6.5% in children aged 2-5 years.

Discussion

The association between vitamin B12 levels and gender remains a
contentious subject in the literature [20-24]. In the most extensive
cohort study conducted in our country, involving the analysis of blood
samples from 30,504 individuals, no significant correlation was detected
between B12 levels and gender [20]. However, smaller-scale cohort
studies have indicated a predominance of males [20-24]. In contrast
to these findings, our research revealed a prevalence of B12 deficiency
among females across all age brackets. These findings suggest that
gender may serve as a significant determinant in B12 deficiency. To
gain deeper insights into these observations, further comprehensive
research is imperative to elucidate the intricate relationship between
B12 deficiency and gender. Consequently, healthcare policies and
clinical practices should adopt a more nuanced approach to the early
detection and management of B12 deficiency, taking into account
gender-based disparities.

In our research, we looked at a group of 6133 patients who were
thought to have a lack of B12, with 1847 of them showing either a
deficiency or barderline deficiency. This is the second-largest group
studied in our country. Previous research typically focused on certain
age ranges, but we included people under 18 years old in our study, with
an average age of 11.2 + 5.52 years. In alignment with previous research
spanning age groups [315,16], our results reaffirm the widespread
implications of B12 deficiency across various age brackets. Our findings
underscore the importance of heightened vigilance regarding B12
deficiency, particularly among sensitive age groups such as children
and adolescents. Therefore, any steps taken by health policy regulators
should prioritize targeting specific age groups to address this issue
effectively.

In our research, we further analyzed B12 deficiency levels, specifically
those below 200 pg/ml and borderline levels ranging from 200-300
pg/ml, categorized by age. Our analysis revealed that the age group
with the highest prevalence of both B12 deficiency and borderline
levels was individuals aged 5 and older, while those under 2 years old
had the second highest frequency. Another study also found a higher
occurrence of B12 deficiency in older age groups [4]. Similarly, a study
in Zonguldak province observed a significant rise in B12 deficiency
frequency with age when comparing patients aged 6-10 years to those
aged 11-14 years [18]. These results highlight the importance of age as
a contributing factor to B12 deficiency and emphasize the need for
age-specific approaches in its management.

According to our findings, in Karabuk province, we observed that 4.5% of
children exhibited B12 deficiency, while 25.59% had borderline B12 levels.
Additionally, a total of 3011% of children were identified as requiring B12
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Total B12 (<300) p

Test Req. value
o

389 735 398

388 0,04

611 mz2 60,2

100 1847 100

supplementation. When we look at other provinces in the Black Sea
region, which is the third most populous region in Turkey, some studies
have reported incidence rates ranging from 18% to 30%. For instance, a
study conducted in Zonguldak province and published in 2021 reported
a B12 deficiency rate of 33% among 392 healthy children in the cohort
[18]. Similarly, in another study conducted in Amasya province and
published in 2023, the rate of B12 deficiency was determined to be 18%
among 240 cases [4]. Moving outside the Black Sea region, a study
conducted in Istanbul and published in 2022 reported B12 deficiency
(4%), borderline B12 levels (18%), and total B12 insufficiency (22%) among
315 cases.3 The most comprehensive study in our country, conducted
by Erodlu et al,, with 30,504 cases, reported a prevalence of 27% [20].
The rate of 30% in our study is quite close to the 27% reported by Eroglu
etal [20]. This indicates that the results of the first two largest studies
with the most extensive dataset in our country are consistent with
each other, demonstrating that the rate of B12 supplementation need
in Turkey ranges between 27% and 30%.

Our study revealed an average vitamin B12 level of 24452 + 39.54 (pg/
ml). The inclusion of patients with low B12 levels (<300 pg/ml) in our
study, along with our balanced sample size, may have contributed to
more reliable results. Indeed, a study by Eroglu et al. [20], also reported
a B12 average similar to ours, further supporting the consistency of our
findings [20]. Similarly, a study involving 161 participants aged 0-18 years
reported a mean B12 level of 16770 + 4517 (pg/ml) [16]. This finding can
provide clinicians with a more reliable guidance when assessing B12
deficiency.

Conclusion

This study gives us important information about how common B12
deficiency is among children in Karabik province. It shows us that many
children are affected and highlights the need for increased awareness
and comprehensive strategies to manage B12 deficiency, especially
among children who may be facing challenging socioeconomic
conditions. The findings tell us that almost one in three children has
B12 deficiency, so it's crucial to include B12 alongside iron and vitamin
D in public health initiatives. Healthcare policymakers should take this
information into account and develop targeted support for different
age groups.

Scientific Responsibility Statement

The authors declare that they are responsible for the article's scientific content including
study design, data collection, analysis and interpretation, writing, some of the main line, or
all of the preparation and scientific review of the contents and approval of the final version
of the article.

Animal and Human Rights Statement

All procedures performed in this study were in accordance with the ethical standards of the
institutional and/or national research committee and with the 1964 Helsinki Declaration and
its later amendments or comparable ethical standards.

Funding: None
Conflict of Interest

None of the authors received any type of financial support that could be considered
potential conflict of interest regarding the manuscript or its submission.



B12 vitamin deficiency study with large-scale dataset

References

1. Gille D, Schmid A. Vitamin B12 in meat and dairy products. Nutr Rev. 2015;73(2):106-115.

2. Watanabe F. Vitamin B12 sources and bioavailability. Experimental Biology and Medicine.
2007;232(10):1266-74.

3. Varkal MA. Genel pediatri poliklini§i vakalarinda b12 vitamini eksikligi [B12 vitamin
deficiency in general pediatrics clinic cases] Gocuk Derg. 2022;22(1):15-20.

4. Celep G, Evsile S. Vitamin B12 deficiency in childood: A single centre experience.
Sabuncuoglu Serefeddin Health Sciences. 2023;5(1):34-43.

5. Nawaz A, Khattak NN, Khan MS, Nangyal H, Sabri S, Shakir M. Deficiency of vitamin B12
and its relation with neurological disorders: A critical review. J Basic Appl Zool. 2020;81(1):10.
6. Sahu P, Thippeswamy H, Chaturvedi SK. Neuropsychiatric manifestations in vitamin B12
deficiency. Vitam Horm. 2022;119:457-470.

7. Kara iS, Peker NA, Dolgun i, Mertoglu C. Vitamin B12 level in children. J Curr Pediatr.
2023;21:127-34.

8. Venkatramanan S, Armata IE, Strupp BJ, Finkelstein JL. Vitamin B-12 and cognition in
children. Adv Nutr. 2016;7(5):879-88.

9. Vitamin B12 supplementation for growth, development, and cognition in children.
Cochrane Database Syst Rev. 2022;2022(11):CD015264.

10. Ca§ Y, Ozdemir AA, Alay M. Miilteci Gocuklarda B12 vitamini eksikligi [Vitamin B12
deficiency in refugee children]. Bozok Tip Derg. 2020;10(1):196-201.

11. Umasanker S, Bhakat R, Mehta S, Rathaur VK, Verma PK, Bhat NK, et al. Vitamin B12
deficiency in children from Northern India: Time to reconsider nutritional handicaps. )
Family Med Prim Care. 2020;9(9):4985-91.

12. Sebastiani G, Barbero AH, Borras-Novell C, Casanova MA, Aldecoa-Bilbao V, Andreu-
Fernandez V, et al. The Effects of vegetarian and vegan diet during pregnancy on the health
of mothers and offspring. Nutrients. 2019;11(3):557.

13. Butola LK, Kute PK, Anjankar A, Dhok A, Gusain N, Vagga A. Vitamin B12-do you know
everything. J Evol Med Dent Sci. 2020;9(42):3139-47.

14. Da Silva EB, Bastos CS. Effects of vitamin B12 deficiency on the central nervous system.
) Pathol Res Rev Rep. 2022;140:2-4.

15. Arslan EA. Cocuklarda B12 Vitamin eksikliginin ndrolojik bulgulari: 120 hastanin analizi
[Neurological findings of b12 vitamin deficiency in children: analysis of 120 patients].
Acibadem Universitesi Saglik Bilimleri Derg. 2020;(1):83-8.

16. Aydin H, Korkut 0, Ozden E, Can D. Frequency of vitamin B12 deficiency and associated
findings in children. Balikesir Saglik Bilimleri Derg. 2022;11(3):503-8.

17 Kartal 0, Gursel 0. Cocuklarda vitamin B12 diizeyleri ile tam kan parametreleri arasindaki
iligkinin degerlendirilmesi [Fvaluation of the relationship between vitamin b12 levels and
whole blood parameters in children]. ] Contemp Med. 2020;10(1):82-5.

18. Kefeli M, Ornek Z, Kardes H, Ekemen C. Okul cagindaki ocuklarda vitamin B12, folat ve
demir eksikligi prevalansinin degerlendirilmesi [The evaluation of vitamin B12, folate and iron
deficiency prevalence in school-age children]. Ege Tip Derg. 2021:60(3):244-51.

19. Oner N, Ozek G. Hematological findings in children with vitamin B12 deficiency. SDU Tip
Fakdltesi Derg. 2022;29(1):47-51.

20. Eroglu H, Kaytaz AM, Akkaya E, Ademodglu E, Geng S. Turk gocuklarinda yas, cinsiyet ve
sosyo-ekonomik durumunun serum demir, vitamin B-12 Ve folik asit konsantrasyonlari
Gizerindeki etkileri: kesitsel bir galisma [The impact of age, sex, and socio-economic status
on serum vitamin B12, folate concentration and iron status in turkish children: A cross-
sectional study]. istanbul Tip Fakililtesi Derg. 2022;85(4):572-80.

21. Gonzalez-Gross M, Benser J, Breidenassel C, Albers U, Huybrechts |, Valtuefa J, et al.
Gender and age influence blood folate, vitamin B12, vitamin B6, and homocysteine levels in
European adolescents: The Helena Study. Nutrit Res. 2012;32(11):817-26.

22. Hinds HE, Johnson AA, Webb MC, Graham AP. Iron, folate, and vitamin B12 status in the
elderly by gender and ethnicity. J Natl Med Assoc. 2011103(9):870-8.

23. Margalit I, Cohen E, Goldberg E, Krause I. Vitamin B12 deficiency and the role of gender: A
cross-sectional study of a large cohort. Ann Nutr Metab. 2018;72(4):265-71.

24. Qatatsheh A. Vitamin B12 status in males and females of different age groups. Am J Agri
Biol Sci. 2011;6(2):221-226.

This study was approved by the Ethics Committee of Karabik University (Date: 2023-12-07,
No: 2023/1566)

2

1

Eurasian Clinical and Analytical Medicine




