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Abstract 

Background: Vitamin D deficiency is prevalent among across all the age groups with significant variation with gender differences. Now a days, 

this is highly concerned and investigational topic as the role of vitamin D deficiency has been associated with the high risk of many diseases 
including osteomalacia, osteoporosis, hip fracture, arthritis, poor general health etc.Materials and methods: The study was conducted in the 

OPD of Department of Orthopedics, GMC Hospital, Jammu from July 2019 to March 2020.The study sample consists of 300 patients divided 

into three age groups viz adolescent (10-19yrs),young adult(19-35yrs) and middle aged adult(36-55yrs) with [n=100] taken in each age group 
divided into female [n=50](50%) male[n=50](50%) for comparative analysis.Data was collected with respect to serum 25(OH)D level in all the 

three groups on age and gender parameter and sent for statistical analysis.Results: In adolescent age group 64% falls in the mean range of 14-

19ng/ml, in young adult 74% falls in the mean range of 13-18ng/ml, in middle aged adult 79% falls in the mean range of 13-16ng/ml with the 
predominance in female subjects in all categories.Conclusion:High prevalence of Vitamin D deficiency in population of Jammu region with 

predominance in female and advancing age subjects. 
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Introduction 
Vitamin D is a fat-soluble prohormone, responsible for the 

absorption of calcium from the gut[1].There are two forms of vitamin 

D Vitamin D2 (ergocalciferol) and vitamin D3 (cholecalciferol)[2].It 
is also described as “the Sun Vitamin” as 50 to 90% of vitamin D is 

produced by sunshine exposure of skin and other we get from diet. 

The important sources of vitamin D are egg yolk, fatty fish, fortified 
dairy products and  beef liver[3]. Vitamin D islargely responsible for 

the growth and development of body. in addition to bone 

metabolism, vitamin D has many roles in the body, including cell 
growth modulation, neuromuscular and immune function, and 

inflammation reduction[4].Vitamin D deficiency simply means that 

you are not getting enough vitamin D to stay healthy. Vitamin D 
deficiency is a worldwide epidemic and yet, it is a problem that is 

largely unknown by majority of population[5] widespread prevalence 

in all age groups including toddlers, school children, men, women, 
elderly, pregnant women, and their neonates in both rural and urban 

areas has been documented[6].During childhood, this deficiency can 

cause growth retardation and skeletal deformities, while in adults, 
muscle weakness and fractures may ensue [7,8]. One of the major 

reasons for the worldwide spread of this nutritional disorder has been 

lack of awareness about the importance of vitamin D, its health 
benefits, and  prevention of deficient states across populations [9,10]. 
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Other specific reasons  for Vitamin D deficiency are inadequate 

exposure to sunlight; malabsorption; accelerated catabolism from 

certain medications; and, in infants, the minimal amount of vitamin 
D found in breast milk. Vitamin D plays a vital role in human 

health[11]. Low levels of vitamin D can drastically impact a person's 

physical and mental well-being [12,13].Vitamin D deficiency has 
been linked to various health problems, including cognitive decline, 

depression, osteoporosis, cardiovascular disease, hypertension, 

diabetes, and cancer[13,14]. As persons age, the risk for vitamin D 
deficiency significantly increases. The percent of older adults 

suffering from vitamin D deficiency ranges from 20 to 100% in the 

United States (US)[15].Risk factors contributing to vitamin D 
deficiency in older adults include reduced nutritional intake of 

vitamin D, increasing adiposity, decreased cutaneous synthesis of 

vitamin D, and less time spent outdoors[12,16]. The number of 
individuals aged 65 and older is expected to more than double from 

2012 to 2060[17]. This paper highlights the relationship of vitamin D 

deficiency with gender and age differences and is based on 
adolescent, young adult and middle aged adult population of Jammu 

region. 

Material and methods 

The study was conducted  in the OPD of Department of 

Orthopedics, GMC Hospital, Jammu from July 2019 to March 

2020.The study sample consists of 300 subjectsin total [n=300].The 
sample is studied under three age groups viz adolescent (10-19yrs), 

young adult(19-35yrs)and  middle aged adult(36-55yrs).Each of the 

subgroup comprises of 100 subjects [n=100] which were again 
divided into 50 females [n=50](50%) and 50 male[n=50](50%) in all 

subgroups for comparative analysis on gender basis.For analysis of 

Vitamin D level two forms of vitamin D can be measured in the 
blood, 25-hydroxyvitamin D and 1,25-dihydroxyvitamin D. The 25-

hydroxyvitamin D is the major form found in the blood and is the 
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relatively inactive precursor to the active hormone, 1,25-

dihydroxyvitamin D. Because of its long half-life and higher 
concentration, 25-hydroxyvitamin D is commonly measured to assess 

and monitor vitamin D status in individuals. So while assessing 

vitamin D status, serum 25(OH)D was taken as the measurement of 

choice. Vitamin D is measured using one of two measurements: 
nanomoles per litre (nmol/l) or nanograms per millilitre (ng/ml). 

 

 

          Table 1 : Range of Vitamin D levels 

 

Level Blood Test Result 

Low 30nmol/l or12ng/ml or below 

Adequate 50nmol/l or20ng/ml or below 

High 125nmol/l or50ng/ml or below 

Data was collected with respect to serum 25(OH)D level in all the three sub groups of Jammu  region and sent for statistical analysis on age and 
gender parameter and results were obtained. 

Observation and result 

Case1:Statistical analysis revealed that the in adolescent age group (10-19yrs) with n=100 64%(n=64) of the subjects have Vitamin D level in the 
category of low level i.e30 nmol/l or 12 ng/ml or below and 36%(n=36) of the subjects have Vitamin D level in the category of adequate 

leveli.e50 nmol/l or 20 ng/ml or above. It is also revealed that out of 64 subjects with low level Vitamin D females were 45 which means females 

were predominant for Vitamin D deficiency.  

 

Table 2:Data of Adolescent age group(10-19yrs) of Jammu region 

Adolescent age group 

(10-19yrs) 

 

Low Vitamin D level 

30 nmol/l or 12 ng/ml or 

below 

Adequate Vitamin D level 

50 nmol/l or 20 ng/ml or 

above 

High Vitamin D level 

125 nmol/l or 50 ng/ml or 

above 

Male(n=50) 19 21 0 

Female(n=50) 45 15 0 

Total(n=100) 64 36 0 

     

The statistical analysis on the comparative study between male and female adolescent subjects revealed that there is significant p value of< 0.05  

 
Fig 1:Percentage of Vitamin D level in case1(n=100) with gender difference 

 

Case 2: Statistical analysis revealed that the in young adult age group (19-35yrs) with n=100 74%(n=74) of the subjects have Vitamin D level in 

the category of low level i.e.,30 nmol/l or 12 ng/ml or below and 26%(n=26) of the subjects have Vitamin D level in the category of adequate 
level i.e50 nmol/l or 20 ng/ml or above. It is also revealed that out of 74 subjects with low level Vitamin D females were 51 which means females 

were predominant for Vitamin D deficiency.  

Table 3: Data of Young adult age group(19-35yrs)of Jammu region 

 

Young adult age group(19-

35yrs) 

Low Vitamin D level 

30 nmol/l or 12 ng/ml or below 

Adequate Vitamin D level 

50 nmol/l or 20 ng/ml or above 

High Vitamin D level 

125 nmol/l or 50 ng/ml or 
above 

Male(n=50) 23 17 0 

Female(n=50) 51 9 0 

Total(n=100) 74 26 0 

    

The statistical analysis on the comparative study between male and female Young adult subjects revealed that there is significant p value of< 0.05  

45%

19%

21%

15%

Female adolescent with
low vit Dlevel

Male adolescent with
low vit Dlevel

Male adolescent with
adequate vit D level

Female adolescent with
adequate vit Dlevel
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Fig 2:Diagram showing percentage of Vitamin D level in case2(n=100) with gender difference 

 

Case 3: Statistical analysis revealed that the in Middle aged adult group (36-55yrs) with n=100 79%(n=79) of the subjects have Vitamin D level 

in the category of low level i.e30 nmol/l or 12 ng/ml or below and 21%(n=21) of the subjects have Vitamin D level in the category of adequate 

level i.e50 nmol/l or 20 ng/ml or above. It is also revealed that out of 79 subjects with low level Vitamin D females were 54 which means females 

were predominant for Vitamin D deficiency.   

Table 4 : Data of Middle Aged adult group(36-55yrs)of Jammu region 

 

Middle Aged adult group(36-

55yrs) 

Low Vitamin D level 

30 nmol/l or 12 ng/ml or 

below 

Adequate Vitamin D level 

50 nmol/l or 20 ng/ml or 

above 

High Vitamin D level 

125 nmol/l or 50 ng/ml or 

above 

Male(n=50) 25 17 0 

Female(n=50) 54 4 0 

Total(n=100) 79 21 0 

The statistical analysis on the comparative study between male and female Middle aged adult subjects revealed that there is significant p value 
of< 0.05 

 

 

 
Fig  3:Diagram showing percentage of Vitamin D level in case3(n=100) with gender difference 

Table 5 : comparitive analysis of case 1 case2 case3 with respect to vitamin d defficiency in relation with age and gender parameter 

 

Age group No. of cases taken in 

study    (Male 

+Female) 

Total no. of cases 

identified with low 

vitamin D level             

(out of 100) 

Total no. of females 

identified with low 

vitamin D level     (out 

of 50) 

Total no. of males 

identified with low 

vitamin D level             

(out of 50)         

Adolescent age group 100 64 18 19 

Young adult group 100 74 27 23 

Middle aged adult group 100 79 29 25 

Total 300 217 74 67 

Comparative analysis revealed that middle aged adult group show 

high prevalence of Vitamin D deficiency among all the three 
categories viz adolescent, young adult and middle aged adult with the 

predominance of females in all the three categories. 

Discussion 

Vitamin D, a prohormone, plays key role in the 

maintenance of bone mineral homeostasis.Apart from this it is found 

to portray pleiotropic effects as an anti-inflammatory, antiapoptotic, 

and antifibrotic agent. Further, it has been shown to play a major role 
in the regulation of cardiac, renal and immune functions. Vitamin D 

deficiency has been found to be associated with increased risk for 

occurrence of diseases such as diabetes, schizophrenia, and 
malignancies[18-21]..Inthe studies it was revealed that vitamin D 

deficiency rate  increase with age from adolescent to middle aged 

51%

23%

17%

9%
Female young adult with low
vit Dlevel

Male young adult with low
vit D level

Male young adult with
adequate vit D level

Female young adultwith
adequate vit D level

54%
25%

17%

4%
Female middle aged
adult with low vit Dlevel

Male middle aged adult
with low vit Dlevel

Male middle aged
adultwith adequate vit D
level

Female middle aged
adult with adequate vit
Dlevel
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group with the predominance of females in jammu region. It was also 

revealed that vitamin D deficiency is highly related to systemic 
disorders in elderly population.While doing study it was also 

revealed that the population with Vitamin D deficiency have 

problems like chronic pain ,muscle weakness, erectile dysfunction 
,respiratory issues  which is highly ignored by the population which 

means intervention is needed to taken at the  level of awareness and 

prevention too.This worldwide pandemic remains generally 
unrecognized and untreated and ultimately seems to predispose to 

hypertension, diabetes and the metabolic syndrome, left ventricular 

hypertrophy, congestive heart failure, and chronic vascular 

inflammation [22] Epidemiologic studies have also recently linked 

vitamin D deficiency with increased risk of major adverse CV 
events[22,23].The treatment line once disease is recognized is 

initiated with giving of 50,000 IU of vitamin D2 or D3 weekly for a 

period of 8 to 12 weeks. Once the initial repletion phase is complete, 
maintenance therapy can be continued in 1 of 3 ways: 1) 50,000 IU 

vitamin D2 or D3 every 2 weeks; 2) 1,000 to 2,000 IU vitamin D3 

daily; and 3) sunlight exposure for 5 to 10 min for Caucasians 
(longer times required for people with increased skin pigmentation) 

between the hours of 10 am to 3 pm (spring, summer, and fall) 

[23,24]. 
 

 
Fig 4:  Diagram showing various symptoms of VITAMIN D deficiency 

 

 

Conclusion 

Statistical analysis of the study sample reveals significant 

relationship  of vitamin D deficiency with the age and gender .Study  

reveals rise in percentage of vitamin D deficiency from adolescent to 
middle aged population from 64% in adolescent age group ,74% in 

young adult age group and 79% in middle aged adult group of 

Jammu region with the predominance of females in all groups. 
Vitamin D deficiency is like pandemic now having world wide 

distribution and is prevalent in practically every segment of the 

population, including children , young adults and elderly and needs 
to be treated to avoid the deleterious consequences it causes. 

Ethical approval and informed consent 

Ethical approval was taken from the institutional ethical committee 
and informed consent was taken from all subjects included in the 

study. 

References 

1. Vitamin D fact sheet, office of dietary supplements, National 

Institute of Health. 

2. Lips P. Vitamin D physiology. Progress in Biophysics and 
Molecular Biology.2006;92:4–8. 

3. Heldenberg D, Tenenbaum G, Weisman Y. Effect of iron on 

serum 25-hydroxy vitamin D and 24, 25-dihydroxyvitamin D 
concentration. Am J Clin Nutr. 1992;54:533–36. 

4. Vitamin D: fact sheet for health professionals. National 

Institutes of Health website. https://ods.od.nih.gov/ factsheets/ 
VitaminD-Health Professional/ . Accessed March 10, 2017. 

5. M. F. Holick and T. C. Chen, “Vitamin D deficiency: a 

worldwide problem with health consequences,” The American 
Journal of Clinical Nutrition,2008; 87:1080–86. 

6. M. F. Holick, “Medical progress: vitamin D deficiency,” New 
England Journal of Medicine, 2007;357(3):266–81. 

7. J. M. Pettifor, “Vitamin D Deficiency and nutritional rickets in 

children in vitamin D,” in Vitamin D, D. Feldman, J. W. Pike, 
and F. H. Glorieux, Eds., pp. 1065–1084, Elsevier Academic 

Press, Boston, Mass, USA, 2005,2nd edition, pp. 1065–84. 

8. R. K. Marwaha, N. Tandon, D. R. H. K. Reddy et al., “Vitamin 
D and bone mineral density status of healthy schoolchildren in 

northern India,” American Journal of Clinical Nutrition,2005, 

82(2):477–82. 
9. A. Mithal, D. A. Wahl, J.-P. Bonjour et al., “Global vitamin D 

status and determinants of hypovitaminosis D,” Osteoporosis 

International, 2013;20(11): 1807–20. 
10. T. Hagenau, R. Vest, T. N. Gissel et al., “Global vitamin D 

levels in relation to age, gender, skin pigmentation and latitude: 

an ecologic meta-regression analysis,” Osteoporosis Inter 
national,  2009;20(1): 133–40. 

11. Holick MF. The vitamin D deficiency pandemic: a forgotten 

hormone important for health. Public Health Reviews. 2010; 
32:267–83. 

12. Chan R, Woo J. The value of vitamin D supplementation in 

older people. Nutritional Therapy & Metabolism. 2011; 
29(1):8–21. 

13. Holick MF. Vitamin D: a d-lightful solution for health. J 

Investig Med. 2011;59(6):872-80.  
14. Vitamin D for health: a global perspective.Hossein-nezhad A, 

Holick MF.Mayo Clin Proc. 2013; 88(7):720-55. 

15. Evaluation, treatment, and prevention of vitamin D deficiency: 
an Endocrine Society clinical practice guideline.Holick MF, 

Binkley NC, Bischoff-Ferrari HA, Gordon CM, Hanley DA, 

http://www.ijhcr.com/
https://ods.od.nih.gov/%20factsheets/%20VitaminD-Health%20Professional/
https://ods.od.nih.gov/%20factsheets/%20VitaminD-Health%20Professional/


International Journal of Health and Clinical Research, 2021;4(9):228-232          e-ISSN: 2590-3241, p-ISSN: 2590-325X                         

                                                             

____________________________________________________________________________________________________________________________________________  

 ____________________________________________________________________________________________________________________________________________                     

Gupta et al                   International Journal of Health and Clinical Research, 2021; 4(9):228-232 
www.ijhcr.com                              
                    232 

 

Heaney RP, Murad MH, Weaver CM, Endocrine Society.J Clin 

Endocrinol Metab. 2011; 96(7):1911-30. 
16. Review Vitamin D hormone: a multitude of actions potentially 

influencing the physical function decline in older persons. 

Cesari M, Incalzi RA, Zamboni V, Pahor M.Geriatr Gerontol 
Int. 2011; 11(2):133-42. 

17. Shivakumar V, Kalmady SV, Amaresha AC, Jose D, Narayana 

swamy JC, Agarwal SM, Joseph B, Venkata Subramanian  G, 
Ravi V, Keshavan MS, Gangadhar BN Serum vitamin D and 

hippocampal gray matter volume in schizophrenia..Psychiatry 

Res. 2015; 233(2):175-79. 
18. McDonnell SL, Baggerly LL, French CB, Heaney RP, Gorham 

ED, Holick MF, Scragg R, Garland CF.Incidence rate of type 2 

diabetes is &gt;50% lower in GrassrootsHealth cohort with 
median serum 25-hydroxyvitamin D of 41 ng/ml than in 

NHANES cohort with median of 22 ng/ml. J Steroid Biochem 

Mol Biol. 2016; 155(Pt B):239-44. 
19. Zhu B, Zhu B, Xiao C, Zheng Z..Review Vitamin D deficiency 

is associated with the severity of COPD: a systematic review 

and meta-analysis. Int J Chron Obstruct Pulmon Dis. 2015; 

10():1907-16. 
20. 20.Vitamin D-related genetic variation, plasma vitamin D, and 

risk of lethal prostate cancer: a prospective nested case-control 

study.Shui IM, Mucci LA, Kraft P, Tamimi RM, Lindstrom S, 
Penney KL, Nimptsch K, Hollis BW, Dupre N, Platz EA, 

Stampfer MJ, Giovannucci E.J Natl Cancer Inst. 2012; 

104(9):690-99. 
21. A. Zittermann Vitamin D and disease prevention with special 

reference to cardiovascular disease Prog Biophys Mol 

Biol,2006; 92:39-48. 
22. T.J. Wang, M.J. Pencina, S.L. Booth, et al. Vitamin D 

deficiency and risk of cardiovascular disease Circulation,2008; 

117:503-11. 
23. M.F. Holick Vitamin D deficiency N Engl J Med, 2007; 

357:266-81. 

24. R.P. Heaney, K.M. Davies, T.C. Chen, M.F. Holick, M.J. 
Barger-Lux Human serum 25-hydroxycholecalciferol response 

to extended oral dosing with cholecalciferol Am J Clin Nutr, 

2003;77:204-10. 

 

 

Conflict of Interest: Nil  

Source of support:Nil 

http://www.ijhcr.com/

