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ABSTRACT... Background: Present study was designed by keeping in view the importance of 
vitamin D in adolescents’ age group. Objectives: To explore the cases of low vitamin D status 
(<50 nmol/l) with respect to age & sex factors in school students. Study Design: Observation 
cross-sectional study. Setting: Department of Biochemistry faculty of Health Sciences, Hazara 
University Mansehra, Ayub Medical College and Teaching Hospital Abbottabad. Period: 
June 2014 to June 2015. Subject & Methods: We recorded daily intake of vitamin D of each 
individual and  measured serum 25 hydrxoy vitamin D in a school based cross sectional sample 
of adolescents girls (n=93) and boys (n=96) students. Results: Results of this study reflected 
that, out of total boys and girls students, 16% and 39% of the sample  respectively showed low 
serum vitamin D status(<50 nmol/l). Number of cases had low vitamin D level increased with 
age in girls and decreased with age in boys. Serum vitamin D concentration was decreased 
with increase in age of girls and found significantly low (p=0.0087) in higher age group (>13-
≤16).  No significant difference (p=0.29) was noted regarding daily intake of vitamin D between 
lower & higher age. Conclusion: It is concluded that, age and sex might be contributory factors 
in the occurrence of low vitamin D status. 

Key words: Contributory Factors, Daily Intake, Lower & Higher Age, Students, Sex, 
Vitamin D.
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INTRODUCTION
Vitamin D is a secosteroid and found as 
ergocalciferol and cholecalciferol. Both the forms 
are called as calciferol’. Most animals form pre 
vitamin D3 through 7 dehydrocholesterol in 
the presence of solar radiation which is then 
isomerizes into cholecalciferol.² Pre vitamin 
D is change into calcidiol with the help of 25 
hydroxylase enzyme.3 In the kidneys, calcidiol 
is converted into calcitiol which is the most 
biological active form of vitamin D. Approximately 
twelve days under room temperature are require 
for the conversion of pre vitamin D3 to vitamin 
D3.4 Vitamin D is also found in fish, animal meat, 
and eggs., and in mushroom which is plant 
origin.6 Sufficient vitamin D is necessary for 
metabolic process especially in pubertal stage 
of growing phase.7 In adolescents age vitamin 
D need is increase in relation to growth velocity 
and foods intake.8 Vitamin D3 deficiency has 
become current health issue worldwide.9 In lights 

of vitamin D importance, purpose of this study 
was to explore low vitamin D level in different age 
groups of boys and girls adolescent’s students.

SUBJECT & METHODS
This study was designed through the approval 
of Biochemistry & Heath sciences Department 
Hazara University Mansehra and Ayub Medical 
College & Teaching Hospital Abbottabad. This 
observation cross sectional study was conducted 
in schools of geographically different locations 
of Hazara. Study was started after the consent 
of student’s parents and permission of their 
schools’ administration. Over all number of 
boys participants was 96(50.80%) and girls was 
93(49.20%). Boys and girls students willingly 
participated and were fulfilling the inclusion 
criteria of the study.

All participants in the study were eleven to 
sixteen years of age. On the basis of age, boys 
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and girls were divided into five different groups, 
≥11-12,>12,>13,>14,>15-≤16 years and then 
further subdivided into lower (11-≤13) and higher 
(>13-≤16) age groups. Self prepared data form 
was given to each and every individual and asked 
about mentioning of daily taken foods over the 
periods of one month. Average daily intake of 
vitamin D (iu) was calculated through their total 
foods of one month. None of the students was 
on vitamin D supplementation. Blood sample was 
taken from each participant by expert registered 
medical technician. After collection of blood it 
was transferred immediately to centrifuge tube. 
To analyze sample, serum was obtained by 
centrifuging blood for 5 minutes. Each serum 
sample was appropriately labeled and analyzed 
by using Enzymatic Protein Binding Assay for 
biochemical investigation of vitamin D level 
(nmol/l). Serum vitamin D concentration less than 
50nmo/l was considered low level. Statistically 
mean ±standard deviation, percentage and 
p value were used for the analysis of data. 
Minitab 11 software was used for statistical 
analysis. Probability value <0.05 was considered 
significant difference and >0.05 as non significant 
difference. 

RESULTS
Nutritional intakes of boys and girls participants 
of all age groups in the study area were low and 
less than recommended level. Out of 93 girls and 
96 boys, low vitamin D level was found in 39% 
girls and 16% boys respectively. Frequency of 
low vitamin D level was seen significantly more 
in 36(39%) girls’ participant as compared to 
15(16%) boys. Age wise frequency of cases with 
low vitamin D level (<50 nmol/l) in girls were 
found in the order of 3%, 6%, 19%, 28%, 44% and 
in boys, 73% and 27% cases.

In girls the frequency of cases significantly 
increased with age while decreased in boys. Out 
of 36 girls of low vitamin D status, the age wise 
contribution of cases in 11-12 years was 01(3%), 
in 12-13 years 02(6%), in 13-14 years 07(19%), in 
14-15 years 10(28%) and in 15-16 years age group 
16(44%). Frequency of cases significant more 
16(44%) in 15-16 years than other age groups of 
girls. In boys (15) with low vitamin D level, 11(73%) 

cases were found in 11-12 years of age and 
4(27%) in 12-13 years age group. All 15(100%) 
boys cases of low vitamin D status were found in 
lower age group (11-≤13) and none of the boy 
had low vitamin D level (<50 nmol/l) in higher age 
group(>13-≤16). In girls, 3(8%) had low vitamin 
D level (<50 nmol/l) of age ≥11 to ≤13 years 
and 33(92%) of age >13-≤16. Frequency of girl’s 
cases in higher age group was found significantly 
more as compared to lower age groups. Over all 
18(35%) cases of both gender suffered with low 
vitamin D level in lower (11-≤13) and 33(65%) of 
higher age group (>13-≤16) (Table-I). Lowest 
level of vitamin D was found 24.50±5.34 nmol/l 
in girls of 15-16 years and 30.82±4.69 nmol/l 
in boys’ of age 11-12 years. Serum vitamin D 
level of girls in lower age (11-≤13) was noted 
29.33±0.57 nmol/l and 26.54±5.40 nmol/l in 
higher age group (>13-≤16) with significant 
difference (p=0.0087). Serum Level of vitamin D 
in lower age group of boys was noted 31.40±4.87 
nmol/l and in girls 29.33±0.57 nmol/l. Statistically 
no significant difference was noted between the 
serum level of vitamin D in boy and girl cases 
(p=0.13). Among boys of lower age group, low 
vitamin D serum level was measured 30.82±4.69 
nmol/l for 11-12 years  and comparatively more 
level 33.00± 5.72 nmol/l in >12-13 years of age 
with non significant difference (p=0.53). In girls, 
low vitamin D serum level was measured 29±0.00 
nmol/l and 29.50±0.70 nmol/l of lower age group 
and 29.00±5.16 nmol/l, 28.10±4.86 nmol/l, 
24.50±5.34 nmol/l in higher age groups. Average 
lowest serum vitamin D level 24.50±5.34 nmol/l 
was noted in girls (Table-II). Daily intake of vitamin 
D in lower age group of girls was 25.00±3.61 
iu and in higher group 28.06±2.29 iu with no 
significant difference (p=0.29). Both genders 
of lower age group were taking almost same 
amount of vitamin D on daily basis 27.53±2.13 iu 
and 25.00±3.61 iu with non significant difference 
(p=0.36) (Table-III).

DISCUSSIONS
Our study is the first to examine the Influence of 
age and sex on vitamin D status. Low serum level 
of vitamin D was noted in both boys and girls 
gender in study areas. 
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Over all contribution of cases with low vitamin D 
level were seen in each age group of girl’s gender. 
Serum vitamin D deficiency is a common problem 
of all age groups and gender from India, other 
countries of South and East Asia and different 
parts in the world.10,11,12 Present data shows that 
the number of cases with low vitamin D level (<50 
nmol/l) was consistently increased in girls and 
decreased in boys with the increase of their ages. 
Serum vitamin D level was found significantly low 
in higher age group of girls than lower age group. 
Among both gender of low vitamin D status, high 
frequency of cases and average lowest serum 
vitamin D level was noted  in the girls of age 
group >15-≤16 years. Relations of low vitamin 
D level with age and sex along with sunshine and 
nutritional factors might not be under estimated. 
In Quebec Study, it was found that the Prevalence 
of vitamin D deficiencies increased with age in 

both male and female.13 One study in girls aged 
4-8 years reported an inverse relation between 
age and 25(OH)D concentrations in blacks but 
not in whites.14 Study on school children showed 
that during both seasons, girls had lower vitamin 
D levels than boys15, 2001). Age and season were 
the most important determinants for Serum 25-
OHD concentration.16 Previously noted lower 
vitamin D status with increasing age in children 
with steroid sensitive nephrotic syndrome and 
in the healthy comparison group.17 Change in 
serum level of biochemical parameters was not 
dependent on age, sex, no matter what’s their 
religion and cast.18 A study conducted in France 
showed that age and gender had no impact on 
vitamin D concentration in the blood.19 Findings 
of other study indicated variations in mean serum 
25-OHD levels in various seasons no matter 
what are their age and sex.20 The synthesis of 

Gender/Age

Vitamin D
≥50nmol/l

Vitamin D
<50nmol/l Total

81(84)

11-≤13 Years >13-≤16 Years
Total

96(100)
11-12 12-13 13-14 14-15 15-16

Boys
11 (73) 4 (27) - - - 15

(100)                15 (100) - - -
Total (%) 15(16)

Girls
57(61)

1 (3) 2 (6) 7 (19) 10 (28) 16 (44) 36
(100) 93(100)3 (8) 33 (92)

Total (%) 36 (39)
Table-I. Age wise boys & girls cases with low vitamin D status (<50   nmol/l).

Gender
11- ≤13 years >13-≤16 years

P-Value11-12
Years

12-13
Years

13-14
Years

14-15
Years

15-16
Years

Boys 30.82±4.69 33.00± 5.72 - - - P=0.53
Total 31.40±4.87 - -
Girls 29±0.00 29.50±0.70 29.00±5.16 28.10±4.86 24.50±5.34 -
Total 29.33±0.57 26.54±5.40 P=0.0087
P value P=0.13 - -

Table-II. Serum vitamin D level <50 nmol/l in boys and girls students of different age groups.

Gender
11-≤13  Years >13-≤16  Years

P-Value11-12
Years

12-13
Years

13-14
Years

14-15
Years

15-16
Years

Boys 27.00±2.23 29.00±0.81 - - - P=0.026
Total 27.53±2.13 - -
Girls 22±0.00 26.50±3.54 26.57±2.22 27.90±1.19 28.81±2.58 -
Total 25.00±3.61 28.06±2.29 P=0.29
P value P=0.36 - -

Table-III. Daily intake of vitamin D (iu) in cases with vitamin D level <50 nmol/l.
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vitamin D by skin has been found decreased in 
healthy African Americans due to Dark pigment 
but regardless of their age.21 Our observation 
revealed that, the low vitamin D level was found 
in 39% and 16% of girls and boys participant 
respectively. Prevalence of low vitamin D level 
<50 nmol/l has been reported in 36% otherwise 
healthy young adults of 18–29 years age.22 A 
study supported a higher prevalence of vitamin 
D deficiency in girls than boys.23 In North India, 
91% of healthy school girls were found to have 
hypovitaminosis D.24 Participants of present study 
were taking less amount of vitamin D in their daily 
foods than proposed recommendation and no 
one was on vitamin D supplementation. 

South America is a sun richer area where sunlight 
activity may not be blocked due to their clothing 
style, but vitamin D deficiency is still becoming 
a major public health problem. Inadequate daily 
intakes can lead to vitamin D deficiency in the 
summer and in the autumn despite sufficient 
sunlight exposure.9 The vitamin D levels did not 
show any significant difference between genders, 
skin pigment or dietary intake.25 The age-related 
decrease in vitamin D status was not attributable 
to decreased vitamin D intake.26 More number 
of cases having low vitamin D level (<50 nmol/l) 
were seen in Adolescents girls students of higher 
age group On the other hand more number of 
cases having low vitamin D level (<50 nmol/l) 
were seen in Adolescents boys students of lower 
age group. Gender wise, girls students (female) 
were affected more as compared to boys students 
(male) regarding vitamin D level (<50 nmol/l).

CONCLUSION
Low vitamin D status is a potentially serious 
public health problem among school students of 
Hazara. Cases of low vitamin D status increase 
in girls and decrease in boys with the increase in 
their ages. Age and sex might be the contributory 
factors in the occurrence of low vitamin D status. 
Copyright© 31 Aug, 2018. 

REFERENCES
1. Walter F. Boron, Parathyroid glands and vitamin 

Medical physiology, A cellular and molecular 
approach. Elsevier, Saunders 2003; 1094.

2. Crissey, SD, Ange, KD, Jacobsen, KL, Slifka, KA Bowen, 
PE, Stacewicz-Sapuntzakis, M, Langman, CB, Sadler, 
W et al. Serum concentration of lipids, vitamin D 
metabolites, retinol, retinyl esters, tocopherols and 
Selected carotenoids in twelve captive wild felid 
species at four zoos. The Journal of nutrition 2003; 133 
(1):160–6.

3. Cheng JB, Levine MA, Bell NH, Mangelsdorf DJ, Russell 
DW. Genetic evidence that human CYP2R1 enzyme 
is a key vitamin D 25-hydroxylase. Proc Natl Acad Sci 
USA 2004; 101 (20): 7711–7715.

4. Holick MF. Vitamin D. Importance in the prevention 
of cancers, type 1 Diabetes, heart disease and 
osteoporosis. AmJClin Nutr 2004; 79(3):362-371.

5. Koyyalamudi, SR; Jeong, SC; Song, CH; Cho, KY; Pang, 
G. Vitamin D2 formation and bioavailability from 
Agaricus bisporus button mushrooms treated with 
ultraviolet irradiation. Journal of agricultural and food 
chemistry 2009; 57(8):3351–5.

6. Joshi, D, Center, J, Eisman, J. Vitamin D deficiency in 
adults. Australian Prescriber 2010; 33(4): 103–6.

7. Looker AC, Dawson-Hughes B, Calvo MS, Gunter EW, 
Sahyoun NR. Serum 25 hydroxyvitamin D status 
of adolescents and adults in two seasonal sub 
populations from NHANES III. Bone 2002; 30:771-7.

8. Lee WTK, Jiang J, Hu X, Roberts DCK. Use of stable 
calcium isotopes (42Ca and 44Ca) in evaluation of 
calcium absorption in Beijing adolescents with low 
vitamin D status. Food Nutr Bull 2002; 23:42-47.

9. Hollick MF, Chen TC. Vitamin D deficiency: A 
worldwide problem with health consequences. Am J 
Clin Nutr 2008; 87: 1080-6.

10. Lips P. Vitamin D deficiency and secondary 
hyperparathyroidism in the elderly: Consequences 
for bone loss and fractures and therapeutic 
implications. Endocr Rev 2001; 22:477–501.

11. Marwaha RK, Tandon N, Reddy DRHK, Aggarwal R, Singh 
R, Sawhney RC, et al. Prevalence and significance of 
low 25 hydroxy vitamin D concentrations in healthy 
subjects in Delhi. Am J Clin Nutr 2005; 82:477- 82.

12. Harinarayan CV, Joshi SR. Vitamin D Status in India, 
Its Implications and remedial measures. J Assoc 
Phys India 2009; 57:40-8.

13. Sean Mark, Katherine Gray-Donald, Edgard E. Delvin, 
Jennifer O’Loughlin, Gilles Paradis, Emile Levy, Marie 
Lambert. Low vitamin D status in a representative 
sample of youth from Quebec, Canada. Endocrinology 
& metabolism 2008; 54:1283-1289.

4



Professional Med J 2019;26(4):596-600. www.theprofesional.com

VITAMIN D

600

14. Stein EM, Laing EM, Hall DB, et al. Serum 
25-hydroxyvitamin D concentrations in girls aged 
4–8 y living in the southeastern United States. Am J 
Clin Nutr 2006; 83:75–81.

15. El-Hajj Fuleihan G, Nabulsi M, Choucair M, et al. 
Hypovitaminosis D In healthy schoolchildren. 
Pediatrics 2001; 107:4.

16. Holmlund-Suila E, Koskivirta P, Metso T, Andersson 
S, Mäkitie O, ViljakainenHT. Vitamin D deficiency in 
children with chronic illness-seasonal and age-
related variations in serum 25-hydroxy Vitamin D 
concentrations. PLoS one 2013; 9; 8(4):60856.

17. Weng FL, Shults J, Herskovitz RM, Zemel BS, Leonard 
MB. Vitamin D insufficiency in steroid-sensitive 
nephrotic syndrome in remission. Pediatr Nephrol 
2005; 20:56–63.

18. Ford J A, W V McIntosh, R Butterfield, M A Preece, J 
Pietrek, W A Arrow smith, M W Arthurton, W Turner, J 
L O’Riordan, M G Dunnigan. Clinical and subclinical 
vitamin D deficiency in Bradford children. Archives of 
Disease in Childhood 1976; 51:939-943.

19. Chapuy MC, Preziosi P, Maamer M, Arnaud S, Galan 
P, Hercberg S, Meunier PJ. Prevalence of vitamin D 
insufficiency in adult normal population. Osteoporosis 
Int1997; 7: 439–443.

20. Behzad Heidari, Maryam Beygom Haji Mirghassemi. 
Seasonal variations in serum vitamin D according to 

age and sex. Journal List Caspian J Intern Med 2012; 
3(4).

21. Bodnar LM, Simhan HN, Powers RW, Frank MP, 
Cooperstein E, Roberts JM. High prevalence of 
vitamin D deficiency in black and white pregnant 
women residing in the northern United States and 
their neonates. J Nutr 2007; 137(2):447-52.

22. Tangpricha V, Pearce EN, Chen TC, Holick MF. Vitamin 
D insuficiency   among free living healthy young 
adults. Am J Med 2002; 112:659–62.

23. Kumar J, Muntner P, Kaskel FJ, Hailpern SM, Melamed ML. 
Prevalence and associations of 25-hydroxyvitamin 
D deficiency: NHANES 2001-2004. Pediatrics 2005; 
124:362-70.

24. Puri S, Marwaha RK, Agarwal N, et al. Vitamin D status 
of apparently healthy schoolgirls from two different 
socioeconomic strata in Delhi: Relation to nutrition 
and lifestyle. Br JNutr 2008; 99:876-882.

25. Forrest KYZ, Stuhldreher WL. Prevalence and 
correlates of vitamin D Deficiency in USA Adults. 
Nutr Res 2011; 31:48-54.

26. Francis L Weng, Justine Shults, Mary B Leonard, 
Virginia A Stallings, Babette   SZemel. Risk factors for 
low serum 25-hydroxyvitamin D concentrations in 
otherwise healthy children and adolescents1. Am J 
Clin Nutr 2007; 86:1 150-158.

5

AUTHORSHIP AND CONTRIBUTION DECLARATION

Sr. # Author-s Full Name Contribution to the paper Author=s Signature

1

2

3

Tanveer Hussain Shah

Tahir Saeed Siddiqui

Ahmad Zeb

Study design, Conception 
and interpretation, Principal 
investigator, Data collection 
and analysis, conclusion.
Medical expert iopinions and 
guidelines.
Medical expert.


