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ABSTRACT 

Background and objective: This study purposes to designate the profile of 

25-hydroxy vitamin D [25(OH)D] by evaluating the vitamin D levels of patients 

attending the pediatric outpatient clinics at the State Hospital in Şırnak, the second 

city in Turkey in terms of fertility. 

Methods: In the study, 4753 patients hospitalized at Şırnak State Hospital were 

enrolled, and their vitamin D levels were retrospectively examined. Throughout the 

research, vitamin D concentrations were assessed based on the patients’ gender, age, 

and seasonal variations. Serum vitamin D levels were categorized as severe 

deficiency at <12 ng/ml, mild-moderate deficiency at 12–20 ng/ml, and normal at 

20–100 ng/ml. 

Results: The study analyzed the data of 2107 males and 2646 females. For boys and 

girls, the median serum vitamin D levels were 18.23 ng/ml and 22.42 ng/ml 

respectively. There was a statistically significant difference in vitamin D levels 

between different age groups in both genders (p<0.01). Vitamin D levels were at 

their lowest in winter and highest in summer for both genders, and statistically 

significant variations were observed across the seasons (p<0.01). The median 

vitamin D level was found to be 25.59 ng/ml in patients aged 0–5 years (n=2,272), 

18.16 ng/ml in patients aged 6–12 years (n=1,580), and 13.40 ng/ml in patients aged 13–

17 years (n=901). 

Conclusions: In this study, patients hospitalized at the Şırnak state hospital had 

severe vitamin D shortages and insufficiency. Vitamin D low levels are believed to be 

attributed to vitamin D synthesis’s lack due to inadequate wintertime sunshine, a 

lack of outside activities for kids in the area, or vitamin D-deficient foods. As a result 

of these findings, there is an increased need for supportive therapy. 
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INTRODUCTION 

Vitamin D plays a crucial role in controlling the body’s metabolism of phosphorus and 

calcium, both essential for growth, development, and maintaining a healthy skeletal struc- 

ture. There are primarily two types of vitamin D: cholecalciferol (vitamin D3) and ergocal- 

ciferol (vitamin D2). Vitamin D3 is produced in the skin when exposed to UV radiation, 

while Vitamin D2 is found in plants. 1,2
 

There are thought to be 1 billion vitamin D deficient individuals worldwide. 3 In Turkey, 

vitamin D inadequacy is widespread. Nutritional rickets, a concern in both developed and 

developing countries, is reported to occur in 2 to 20% of the population in Turkey. 4,5 It has 

been hypothesized that vitamin D deficiency, particularly in children, increases the risk of 

various health issues such as rickets, depression, diabetes, cancer, respiratory tract infec- 

tions, and autoimmune and cardiovascular diseases. 6–9 According to reports, vitamin D is 

helpful in preventing bone problems in children. 10 As vitamin D has a lengthy half-life and 

reveals the body’s storage state, it is recommended for measuring serum levels. 11,12 Both 

the mother’s vitamin D levels throughout her pregnancy and the amount of vitamin D the 

newborn may take in when breastfeeding are thought to have an impact on a child’s vita- 

min D deficiency. 13,14 It is advised to start taking a 400 IU/day vitamin D reinforcement 

from life’s the first days in order to maintain vitamin D levels within healthy ranges due to 

the insufficiency of food vitamin D sources and insufficient sunshine. 15,16 By ensuring that 

children having vitamin D inadequate get the daily recommended amount of vitamin D, 

issues associated to vitamin D deficiency can be avoided. Most of the time, supportive ther- 

apies should be administered with medical supervision, without screening, and at dosages 

based on age groups. In this regard, defining these strategies can be aided by understanding 

the area common of vitamin D adequate and inadequate. In terms of age, season, gender, 

and months, this studys’ the goal is to assess vitamin D levels in children implemented to 

the pediatric outpatient clinics of the Şırnak State Hospital between 2021 and 2022. 

 

 

MATERIALS AND METHODS 

Study design, subjects and investigations 

The study protocol was authorized by the Şırnak University Scientific Research and Pub- 

lication Ethics Council (dated 28 November 2022 and numbered 53108). The study looked 

at patients who applied to the pediatric outpatient clinics at the Şırnak state hospital between 

November 2021 and November 2022 and their targeted vitamin D levels. Data obtained 

from electronic health records. Retrospective analysis of the patient records in the hospital 

database was performed. Patients were unable to sign the informed consent form as a result. 

4753 people who applied to the hospital were entered in this research. 

Vitamin D levels in patients were calculated, considering variables such as gender, age, 

season, and month. All identifying details, such as patient names, were kept confidential 
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to maintain privacy, with data analysis strictly adhering to ethical guidelines. The Roche 

Cobas device and Immunoassay equipment were utilized to measure serum vitamin D lev- 

els employing the electrochemiluminescence technique. Vitamin D levels in serum were 

classified as follows: severe deficiency was defined as less than 12 ng/ml, mild to moder- 

ate deficiency ranged from 12–20 ng/ml, and levels between 20-100 ng/ml were considered 

within the normal range. 17 The study population comprised children, aged between 0 to 17 

years, who visited pediatric outpatient clinics. For the purposes of analysis, this age range 

was further segmented into three groups: 0–5, 6–12, and 13–17 years. 18
 

 

Statistical analysis 

The statistical analysis was carried out using the SPSS 21.0 software package. The suit- 

ability of the data for normal distribution was evaluated using the Kolmogorov-Smirnov 

test. As the data did not conform to a normal distribution, non-parametric tests were 

used instead. The Mann-Whitney U test was utilized to determine whether there was a 

significant gender difference in children’s serum 25-hydroxyvitamin D [25(OH)D] levels. 

To evaluate the significance of the differences among age groups, seasons, and months, 

the Kruskal-Wallis test was deployed. Descriptive statistics provided include frequency 

distributions, quantities, medians, as well as minimum and maximum values. A p-value of 

less than 0.05 was considered statistically significant. 

 
 

 

RESULTS 

Patients who attended Şırnak State Hospital were grouped according to age, gender, sea- 

son, and month. Descriptive statistics, including median values, minimum, and maximum 

values, were presented in tabulated format. Table 1 displays patients’ median serum 25- 

hydroxyvitamin D [25(OH)D] levels along with demographic data. Considering gender, 

the study population consisted of 55.7% females and 44.3% males. The overall median 

[25(OH)D] level was calculated to be 18.23 ng/ml for females and 22.42 ng/ml for males. 

At a significance level of p<0.01, [25(OH)D] levels were found to be significantly lower in 

females than in males (Table 1). 

 
Table 1. Patient demographics and median 25-hydroxyvitamin D [25(OH)D] levels. 

 

Gender N Median (ng/ml) Min-Max P 

Male 2107 22.42 3-100 <0.01 

Female 2646 18.23 3-100  

Data are given as median and minimum-maximum. 

 

Table 2 presents the [25(OH)D] levels by age. The median [25(OH)D] level for patients 

aged 0 to 5 years was 18.16 ng/ml (n=2272), 25.59 ng/ml for those aged 6 to 12 years 

(n=1580), and 13.40 ng/ml for individuals between 13 and 17 years (n=901). Regression 

https://doi.org/10.47419/bjbabs.v4i02.195


Veysel, Tahiroğlu Vitamin D status in pediatric patients in Şırnak, Turkey 

Baghdad Journal of Biochemistry and Applied Biological Sciences, 4(2) | 2023 | https://doi.org/10.47419/bjbabs.v4i02.195 53 

 

 

 

 

analysis indicated age as a significant factor, with the highest [25(OH)D] levels observed in 

the 0-5 age group. The p-value was statistically significant (p<0.01). 

 
Table 2. Variation in 25-hydroxyvitamin D [25(OH)D] levels according to patient age. 

 

Age Group N Median (ng/ml) Min-Max Comparison & P 

Group 1 2272 25.59 3-100 Group 1-2: <0.01 

Group 2 1580 18.16 3-100 Group 1-3: <0.01 

Group 3 901 13.40 2.6-100 Group 2-3: <0.01 

Data are given as median and minimum-maximum. Group 1= 0-5, group 2= 6-12, and group 3= 13-17 years. 

 

To examine seasonal variations, patients were divided into four groups based on sea- 

sons, with differences analyzed using the Kruskal-Wallis test. Notable statistical differences 

were identified across the seasons. Levels were found to be lowest in winter and highest in 

summer, with statistically significant differences between seasons (p<0.01, Table 3). 

 

 
Table 3. Seasonal variation in median 25-hydroxyvitamin D [25(OH)D] levels among patients. 

 

Season N Median (ng/ml) Min-Max Comparison, P 

Group 1 1347 22.99 3-100 Group 1-2: <0.01; Group 1-3: <0.01; 

Group 2 770 12.41 3-100 Group 1-4: >0.05 

Group 3 1339 16.87 2.6-100 Group 2-3: <0.01; Group 2-4: <0.01 

Group 4 1297 23.88 3.6-100 Group 3-4: <0.01 

Data are given as median and minimum-maximum. Group 1= autumn, group 2= winter, group 3= spring, 

group 4= summer. 

 

The association between [25(OH)D] levels and month was investigated using the 

Kruskal-Wallis test (p<0.01, Table 4). An increase in [25(OH)D] levels was observed from 

April through September. In January and September, the [25(OH)D] levels were 8.91 

ng/ml and 26.54 ng/ml, respectively (Figure 1). 

 

 

DISCUSSION 

Vitamin D deficiency (<20 ng/ml) and insufficiency (20-30 ng/ml) have reached pan- 

demic proportions, with clear links to a host of health problems, including rickets in infants, 

autoimmune diseases, asthma, various infectious diseases, cardiovascular diseases, and an 

increased risk for certain malignancies and neurological disorders. 19,20 It is well established 

that dietary intake of vitamin D, coupled with environmental factors such as direct sun- 

light exposure, geographical location, air pollution, seasonal variations, and clothing style, 

significantly impacts vitamin D levels. 

This study retrospectively evaluated the vitamin D statuses of pediatric outpatients at Şır- 

nak State Hospital. Statistically, girls’ vitamin D levels were significantly lower than those of 

boys. This finding aligns with previous research by Topal et al., who reported median vita- 

min D levels of 19.9 ng/ml in boys and 17.6 ng/ml in girls. 21 Furthermore, a separate study 
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Table 4. The 25-hydroxyvitamin D [25(OH)D] levels according to month. 

 

Month N Median (ng/ml) Min-Max P 

January 201 8.91 3- 69.97 <0.01 

February 362 14.18 3-100  

March 460 12.82 2.60-60.68  

April 478 18.14 5.53-91.74  

May 401 20.7 3-100  

June 534 22.09 5.85-100  

July 208 22.69 5.40-100  

August 532 26.15 3.96-81.59  

September 577 26.54 3-100  

October 375 22.65 3-71.74  

November 418 17.93 3-100  

December 207 12.51 3-69.22  

Data are given as median and minimum-maximum. 

 

 

 

 

by Yakaris and colleagues demonstrated that girls had higher rates of vitamin D insufficiency 

and deficiency than boys. 17 Consistent with these studies, our findings showed median vita- 

min D levels of 18.23 ng/ml in girls and 22.42 ng/ml in boys. The literature substantiates 

these results, indicating that girls tend to have lower vitamin D levels than boys. In our 

study, the lower vitamin D levels in girls might be attributed to socio-cultural factors in the 

Şırnak region that lead to females spending less time outdoors. 22 However, further research 

is needed to explore the exact causes. 

Figure 1 The 25-hydroxyvitamin D [25(OH)D] levels by month. 

https://doi.org/10.47419/bjbabs.v4i02.195


Veysel, Tahiroğlu Vitamin D status in pediatric patients in Şırnak, Turkey 

Baghdad Journal of Biochemistry and Applied Biological Sciences, 4(2) | 2023 | https://doi.org/10.47419/bjbabs.v4i02.195 55 

 

 

 

 

In one study, vitamin D levels were reported to decrease with age, showing levels of 

23.6 ng/ml in children aged 1-4 and 15.3 ng/ml in teenagers aged 15-18. 23 In our study, we 

found similar results: vitamin D levels of 25.59 ng/ml in the 0-5 age group, 18.16 ng/ml 

in the 6-12 age group, and 13.40 ng/ml in the 13-17 age group. Numerous studies have 

found a negative correlation between age and vitamin D levels. 24,25 The decline in vitamin D 

levels with age may be attributed to an increased need for calcium and vitamin D during the 

growth spurts of adolescence. Additional factors, such as poor dietary habits and reduced 

outdoor activities, may further contribute to this decline. 

Seasonal variation in vitamin D levels has also been noted in the literature. A study 

conducted by Telo et al. in Turkey found that vitamin D [25(OH)D] levels were highest in 

the autumn and summer and lowest in the spring and winter. 26 These findings are echoed 

by Topal et al., who reported the highest and lowest vitamin D levels in the summer and 

autumn, respectively. 21 A study in Portugal revealed significant seasonal variation in mean 

serum [25(OH)D] levels, with a peak in the summer and a trough in the winter. 27 Our 

research corroborates these findings, with [25(OH)D] levels lowest in the spring and winter 

and highest in the autumn and summer. However, vitamin D levels were below optimal in all 

four seasons, possibly due to insufficient vitamin D intake and lack of vitamin D production 

in winter. 

An analysis of monthly distributions revealed an increase in vitamin D levels from April 

through September. Nevertheless, median values for all months were inadequate or defi- 

cient, emphasizing the necessity for attention to vitamin D status, especially during the sum- 

mer months when sunlight is most intense. 

As our study was retrospective in nature, its design introduced several limitations. 

Notably, we lacked information about the patients’ living conditions, dietary preferences, 

health complaints, duration of sun exposure, skin color, and usage of vitamin D supple- 

ments and sunscreen. In addition, the study’s single-center nature curtails the generaliz- 

ability of our findings. The use of hospital information systems for data collection also 

resulted in limited access to comprehensive demographic details about the study partic- 

ipants. Another significant constraint is the lack of knowledge regarding whether the 

patients were undergoing any form of supplementation therapy at the time of the study. 

Such considerations must be borne in mind in future studies. 

 

 

CONCLUSIONS 

As a result of this investigation, it was determined that children in Şırnak experienced 

a significant prevalence of both vitamin D sufficiency and insufficiency, and this frequency 

increased with age. We discovered that individuals of both genders suffered from consid- 

erable vitamin D deficiencies throughout the year, particularly during winter and markedly 

among females. Therefore, to avoid potential implications, it may be advantageous to pre- 

vent vitamin D insufficiency in children by adopting preventive lifestyles and conducting 
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periodic monitoring. 
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25(OH)D: 25-hydroxyvitamin D, WHO: World Health Organization. 
 

 

ACKNOWLEDGEMENTS 

I would like to thank the pediatrician Dr. Erhan Sönmez, who works at Şırnak State Hos- 

pital, for her contributions. 

 

 

DECLARATIONS 

Conflict of interest 

None. 

 

Data availability 

The data that support the findings of this study is available from the corresponding author, 

upon reasonable request. 

 

Ethical approvals 

The study protocol was approved by the Şırnak University Scientific Research and Publica- 

tion Ethics Council (No.: 53108, on 28 November 2022). 

 

Funding resources 

This work did not receive any funding. 

 

 

REFERENCES 

1. Kulda V. Metabolizmus vitaminu D [Vitamin D metabolism]. Vnitr Lek. 

2012;58(5):400–404. 

2. Holick MF, Chen TC. Vitamin D deficiency: a world wide problem with health con- 

sequences. Am J Clin Nutr. 2008;87(4):1080S–1086S. 10.1093/ajcn/87.4.1080S. 

3. El-Ansary A, Cannell JJ, Bjørklund G, et al. In the search for reliable biomarkers for 

the early diagnosis of autism spectrum disorder: the role of vitamin D. Metab Brain 

Dis. 2018;33:917–931. 10.1007/s11011-018-0199-1. 

https://doi.org/10.47419/bjbabs.v4i02.195
http://dx.doi.org/10.1093/ajcn/87.4.1080S
http://dx.doi.org/10.1007/s11011-018-0199-1


Veysel, Tahiroğlu Vitamin D status in pediatric patients in Şırnak, Turkey 

Baghdad Journal of Biochemistry and Applied Biological Sciences, 4(2) | 2023 | https://doi.org/10.47419/bjbabs.v4i02.195 57 

 

 

 

 

4. Autier P, Boniol M, Pizot C, et al. Vitamin D status and ill health: a system- 

atic review. Lancet Diabetes Endocrinol. 2014;2(1):70165–70172. 10.1016/S2213- 

8587(13)70165-7. 

5. Hatun Ş, Bereket A, Çalıkoğlu AS, et al. Vitamin D deficiency and nutritional rickets 

today. Cocuk Sagligi ve Hastaliklari Derg. 2003;46(3):224–241. 

6. Koçyiğit C, Çatlı G, İnce G, et al. Can stoss therapy be used in children with vita- 

min D deficiency or insufficiency without rickets? J Clin Res Pediatr Endocrinol. 

2017;9:150–155. 10.4274/jcrpe.3842. 

7. Moradi N, Fadaei R, Ahmadi R, et al.  Role of serum MMP-9 levels and 

vitamin D receptor polymorphisms in the susceptibility to coronary artery dis- 

ease: An association study in Iranian population. Gene. 2017;628:295–300. 

10.1016/j.gene.2017.07.060. 

8. Atalay SG, Atalay R, Alkan BM. Vitamin D deficiency in Adults with Musculo Skele- 

tal Pain. TurkJ Osteoporos. 2015;21:101–104. 

9. Kumar GT, Chugh R, Eggersdorfer M. Poor Vitamin D Status in Healthy Population 

in India: a Review of Current Evidence. Int J Vitam Nutr Res. 2015;85:1–7. 

10. Nas K, Çevik R. Osteoporosis Risk Factors. In: Göksoy T, editor. Diagnosis and 

Treatment of Osteoporosis; 2000. p. 69–94. 

11. Christodoulou S, Goula T, Ververidis A, et al. Vitamin D and bone disease. Biomed 

Res Int. 2013;2013:396541–396541. 10.1155/2013/396541. 

12. Halicioglu O, Aksit S, Koc F, et al. Vitamin D deficiency in pregnant women and their 

neonates in spring time in western Turkey. Paediatr Perinat Epidemiol. 2012;26:53– 

60. 10.1111/j.1365-3016.2011.01238.x. 

13. Toprak DG, Hatun Þ. D vitamini yetersizligi ve D vitamini destegi konusunda 

pratisyen hekimlerin tutumlarý. STED. 2004;13(1):16–18. 

14. Datta S, Alfaham M, Davies DP, et al. Vitamin D deficiency in pregnant women 

from a non-European ethnic minority population–an interventional study. BJOG. 

2002;109(8):905–908. 10.1111/j.1471-0528.2002.01171.x. 

15. Atay Z, Bereket A. Vitamin D: current recommendations. Turkiye Klinikleri J Pediatr 

Sci. 2012;8(2):9–12. 

16. Wagner CL, Greer FR, et al. Prevention of rickets and vitamin D deficiency in infants, 

children, and adolescents. Pediatrics. 2008;122(5):1142–1152. 10.1542/peds.2008- 

1862. 

17. Yakarış AB, Öner C, Çetin H, et al. Frequency of vitamin D deficiency in children 

admitted to pediatrics outpatient clinics: A hospital-based study. J Turk Fam Physi- 

cian. 2022;13(1):12–20. Fam Physician. 

18. Türe E, Müderrisoğlu S, Acı R, et al. Evaluation of vitamin D levels in adoles- 

cents and children according to age, sex and seasonal charesteristics. Ankara Med J. 

2020;20(2):380–386. 

19. Holick MF. The vitamin D deficiency pandemic: Approaches for diagnosis, treatment 

and prevention. Rev Endocr Metab Disord. 2017;18(2):153–65. 10.1007/s11154-017- 

9424-1. 

https://doi.org/10.47419/bjbabs.v4i02.195
http://dx.doi.org/10.1016/S2213-8587(13)70165-7
http://dx.doi.org/10.1016/S2213-8587(13)70165-7
http://dx.doi.org/10.4274/jcrpe.3842
http://dx.doi.org/10.1016/j.gene.2017.07.060
http://dx.doi.org/10.1155/2013/396541
http://dx.doi.org/10.1111/j.1365-3016.2011.01238.x
http://dx.doi.org/10.1111/j.1471-0528.2002.01171.x
http://dx.doi.org/10.1542/peds.2008-1862
http://dx.doi.org/10.1542/peds.2008-1862
http://dx.doi.org/Fam%20Physician
http://dx.doi.org/10.1007/s11154-017-9424-1
http://dx.doi.org/10.1007/s11154-017-9424-1


Veysel, Tahiroğlu Vitamin D status in pediatric patients in Şırnak, Turkey 

Baghdad Journal of Biochemistry and Applied Biological Sciences, 4(2) | 2023 | https://doi.org/10.47419/bjbabs.v4i02.195 58 

 

 

 

 

20. Bilgin M, Keskin A, Aci R, et al. Darkness hormone or daylight hormone in 

women with systemic lupus erythematosus? Clin Rheumatol. 2023;42(1):93–99. 

10.1007/s10067-022-06379-6. 

21. Topal I, Mertoğlu C, Arslan YK, et al. Evaluation of vitamin D levels of children 

according to age, gender and seasons at Erzincan field. Firat Med J. 2018;23(4):168– 

172. 

22. Tahiroglu V, Alayunt NÖ. Change of vitamin D levels according to age, gen- 

der and seasons in Şırnak province. Turk J Osteoporos. 2023;29(1):17–21. 

10.4274/tod.galenos.2022.48303. 

23. Doğgan E, Sevinç N. Vitamin D levels of children in Western Black Sea region of 

Turkey. Pamukkale Med J. 2020;14:1–10. 10.31362/patd.718933. 

24. Türe E, Müderrisoğglu S, Aci R, et al. Evaluation of vitamin D levels in adoles- 

cents and children according to age, sex and seasonal characteristics. Ankara Med J. 

2020;2:380–386. 10.5505/amj.2020.70893. 

25. Williams K, Thomson D, Seto I, et al. Standard 6: age groups for pediatric trials. 

Pediatrics. 2012;129(3):153–160. 10.1542/peds.2012-0055I. 

26. Telo S, Kaman D, Akgol G. Alteration of vitamin D levels according to age, gender 

and seasons in Elazığ. Firat Med J. 2017;22(1):29–33. 

27. Santos MJ, Fernandes V, Garcia FM. Vitamin D insufficiency in a hospital population: 

A photograph from the laboratory perspective. Acta Med Port. 2015;28(6):726–734. 

 

 

 

AUTHOR BIOGRAPHY 

Veysel Tahiroğlu graduated from the Veterinary Medicine Faculty at 

Kafhas University (Turkey). He completed his doctorate in Medical Bio- 

chemistry at the Medicine Faculty of Kars University in Turkey too. 

Veysel is currently a faculty member in the Nursing Department at the 

Health Sciences Faculty of Şırnak University (Turkey). 

https://doi.org/10.47419/bjbabs.v4i02.195
http://dx.doi.org/10.1007/s10067-022-06379-6
http://dx.doi.org/10.4274/tod.galenos.2022.48303
http://dx.doi.org/10.31362/patd.718933
http://dx.doi.org/10.5505/amj.2020.70893
http://dx.doi.org/10.1542/peds.2012-0055I

	BAGHDAD JOURNAL OF BIOCHEMISTRY AND APPLIED BIOLOGICAL SCIENCES
	INTRODUCTION
	MATERIALS AND METHODS
	Study design, subjects and investigations
	Statistical analysis

	RESULTS
	DISCUSSION
	CONCLUSIONS
	LIST OF ABBREVIATIONS
	ACKNOWLEDGEMENTS
	DECLARATIONS
	Conflict of interest
	Data availability
	Ethical approvals
	Funding resources

	REFERENCES
	AUTHOR BIOGRAPHY

