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Abstract: Vitamin D is a fat-soluble vitamin required for the maintenance of normal blood levels of calcium and phosphate. This study is
focused to know the vitamin D levels in Chennai population irrespective of age and sex. The study was carried out using 100 patient samples
at Apollo Speciality Hospitals, Vanagaram, Chennai. The groups were divided into three as follows: Less than 30 years of age as Group |,
31 to 60 years as Group Il and more than 60 years as Group I11. The Vitamin D assay was done by Siemens Advia Centaur XP Immunoassay
System. Out of 100 patients who visited Hospital, 17 were less than 30 years (Group I) with the mean Vitamin D value of 19.28 + 14.14, 63
were in between 30 and 60 years (Group Il) with the mean Vitamin D value of 20.65 + 12.18 and 20 were more than 60 years (Group 111)
with the mean Vitamin D value of 24.74 + 12.07. Among 50 males Vitamin Deficiency and Insufficiency were 29 (58 %) and 16 (32 %)
respectively and among 50 females Vitamin Deficiency and Insufficiency were 28 (56 %) and 10 (20 %) respectively. The present study
highlights the vitamin D deficiency and insufficiency irrespective of age and sex.
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1. Introduction

Vitamin D is a fat soluble vitamin present as Ergocalciferol
(vitamin D2) in plants and Cholecalciferol (vitamin D3)
synthesized in skin by sunlight. Humans get vitamin D by
either ingesting vitamin D or being exposed to sun light for
enough time. It controls calcium absorption in small intestine
and works with parathyroid hormone to mediate skeletal
mineralization and maintain calcium homeostasis in the blood
stream ™. Without vitamin D, only 10 to 15% of dietary
calcium and about 60% of phosphorus are absorbed >34
Vitamin D deficiency is widespread in individuals irrespective
of their age, gender, race and geography. Vitamin D
deficiency is widely prevalent despite plentiful sunshine even
in tropical countries like India ' ® ). Osteoporosis is the most
common metabolic bone disease. A low vitamin D level is an
established risk factor for osteoporosis. Inadequate serum
vitamin D levels will decrease the active transcellular
absorption of calcium. The present study highlights the
vitamin D deficiency and insufficiency irrespective of age and
sex in Chennai population by estimating the Vitamin D levels.

2. Literature Survey

Vitamin D deficiency in children causes growth retardation
and classic signs and symptoms of rickets. In adults, vitamin
D deficiency will precipitate and exacerbate both osteopenia
and osteoporosis and increase the risk of fracture &7,

Muscle weakness has long been associated with vitamin D
deficiency. A vitamin D receptor is present in skeletal muscle
and vitamin D deficiency has been associated with proximal
muscle weakness, increase in body sway and an increased risk
of falling ™.

In adults it causes skeletal mineralization defect. The
unmineralized osteoid provides little structural support for the
periosteal covering. As a result, patients with osteomalacia
often complain of isolated or global bone discomfort along
with aches and pains in their joints and muscles "2

The major source of vitamin D for humans is exposure to
sunlight. Anything that diminishes the transmission of solar
UVB radiation to the earth’s surface or anything that interferes
with the penetration of UVB radiation into the skin will affect
the cutaneous synthesis of vitamin D3 1.

Aging is associated with decreased concentrations of 7-
dehydrocholesterol, the precursor of Vitamin D3 in the skin. A
70-y-old has 25% of the 7-dehydrocholesterol that a young
adult does and thus has a 75% reduced capacity to make
Vitamin Dj in the skin. Because Vitamin D is fat soluble, it is
readily taken up by fat cells. Obesity is associated with
Vitamin D deficiency. Medications including antiseizure
medications and glucocorticoids and fat malabsorption are
also common causes of deficiency ™.

Malabsorption results in Vitamin D deficiency. For example,
Cystic fibrosis patients have inefficient vitamin D absorption

due to pancreatic exocrine insufficiency ™%,

3. Materials and Methods

The blood samples of 100 Chennai patients who visited
Apollo Speciality Hospitals, Vanagaram, Chennai from
January 2022 to June 2022 were randomly taken for the study.
The Vitamin D assay was done with serum samples using
Siemens Advia Centaur XP Immunoassay System. The 100
patients were divided into three groups as follows: Less than
30 years of age as Group I, 31 to 60 years as Group Il and
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more than 60 years as Group Ill.  The reference range for
serum Vitamin D status is as follows, Deficiency: < 20 ng/mL;
Insufficiency: 21-29 ng/mL; Sufficiency: >30 ng/mL;
Toxicity: > 150 mg/dL. The basic statistical online tools and
Microsoft XL were used for statistical calculations.

4. Results

Out of 100 patients who visited Hospital, 17 were less than 30
years (Group 1) with the mean Vitamin D value of 19.28 +
14.14, 63 were in between 30 and 60 years (Group I1) with the
mean Vitamin D value of 20.65 + 12.18 and 20 were more
than 60 years (Group II1) with the mean Vitamin D value of
24.74 + 12.07 (Table 1). Group I, Il and 111 shows 11, 38 and
8 numbers of Vitamin D Deficiency which indicates 57 %
totally. The insufficiency was 26 numbers (Table 2). Among
100 patients, 50 were male with the mean Vitamin D value of
20.29 + 11.60 and 50 were female with the mean Vitamin D
value of 22.18 + 13.41 (Table 3). Among 50 males Vitamin
Deficiency and Insufficiency were 29 (58 %) and 16 (32 %)
respectively and among 50 females Vitamin Deficiency and
Insufficiency were 28 (56 %) and 10 (20 %) respectively
(Table 4).

Table 1: Vitamin D Levels among various Age Groups

Age Group (Years) | Number | Vitamin D Levels
Lefsr(t)#;nlso 17 19.28 +14.14
o ! 63 | 20651218
Mgrr:‘:ﬁa'n' '60 20 24.74 £12.07

Table 2: Various Levels of Vitamin D among different age

groups
Vitamin D Levels Group | | Group Il | Group Il
Deficiency (<20) 11 38 8
Insufficiency (21-29) 4 15 7
Sufficiency (>30) 2 10 5

Table 3: Vitamin D Levels among Male and Female

S. No Sex Number | Vitamin D Levels
1 Male 50 20.29 +11.60
2 Female 50 22.18 +13.41

Table 4: Various Levels of Vitamin D among Male and

Female
Vitamin D Levels Male Female
Deficiency (<20) 29 28
Insufficiency (21-29) 16 10
Sufficiency (=30) 5 12

5. Discussion

The prevalence of Vitamin D deficiency is reported
worldwide, both in sunshine deficient and sunshine sufficient
countries. Still it is the most underdiagnosed and undertreated
nutritional deficiency in the world ™', However, various

studies showed poor Vitamin D status irrespective of age, sex
and geography.

The present study shows Vitamin D level of female as 22.18 +
13.41 irrespective of age and more specifically among 50
females Vitamin Deficiency and Insufficiency were 28 and 10
respectively; male as 20.29 * 11.60 irrespective of age and
more specifically among 50 males Vitamin Deficiency and
Insufficiency were 29 and 16 respectively. It was supported
by an earlier study in which the wide spread Vitamin D
Deficiency has been recognized in Indians of all age groups
and both sexes ™81 Another study by Harinarayan et al.,
reported vitamin D level of 14.6+£7 and 20.85+8.63 ng/ml in
postmenopausal women in the age group of 50-67 years 2. A
study from North India, confirms the high prevalence of
Vitamin D Deficiency in both men and women in older age
groups 4.

The present study shows the Vitamin D deficiency of 57 %
and insufficiency of 26 % irrespective of age and sex. This
Vitamin Deficiency as per our study is supported by various
Indian studies as follows: The community-based Indian
studies of the past decade done on apparently healthy controls
reported a prevalence ranging from 50% to 94%, except for
one study which reported a prevalence of 34.5% which can be
due to the low cutoff. These studies which included various
age groups reflect the magnitude of the problem. High
prevalence was seen throughout the country 22324
Hospital-based studies showed a prevalence of Vitamin D
Deficiency ranging from 37% to 99% 2% 271 A school-based
study on premenarchal girls (n = 214) in Pune was conducted
by Kadam et al. in 2011. It showed a prevalence of 34.2% of
Vitamin D . Another school-based study done by Kapil et
al. in 2017 on 1222 school children aged 6 - 18 years in
Kangra and Kullu districts of Himachal Pradesh, showed the

prevalence of 81% and 80% respectively .

6. Conclusion

The present study highlights the vitamin D deficiency and
insufficiency irrespective of age and sex. Although there is an
awareness of the causes of Vitamin D deficiency, we are not
able to prevent it to a large extent. India being a tropical
country has adequate sunshine. Most of our population live in
areas with adequate sunlight throughout the year and are
expected to have adequate Vitamin D. The prevalence of
Vitamin D deficiency is high may be due to poor exposure to
sunlight, dietary habits and lower intake of Vitamin D fortified
foods.

7. Future Scope

The prevalence of Vitamin D Deficiency is high may be due to
poor exposure to sunlight, dietary habits and lower intake of
Vitamin D fortified foods. This deficiency has many
consequences which are still being explored, apart from the
well-known skeletal complications. The establishment of new
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reference range or supplements for prevention of Vitamin D
Deficiency can be achieved by multiple researches in future.

References

[1]

[2]

[3]

[4]

[5]

[6]

[7]

[8]

[9]

[10]

[11]

[12]

Paper ID: SR22723171207

Brannon PM, Yetley EA, Bailey RL, Picciano MF.
Overview of the conference “Vitamin D and Health in
the 21st Century: an Update”. Am J Clin Nutr, 88
(Suppl): 483490, 2008.

Holick MF, Garabedian M. Vitamin D: photobiology,
metabolism, mechanism of action and clinical
applications. In Primer on the metabolic bone diseases
and disorders of mineral metabolism. 6 edition. Edited
by: Favus MJ. Washington, DC. American Society for
Bone and Mineral Research, 129-137, 2006.

Bouillon R. Vitamin D: from photosynthesis,
metabolism and action to clinical applications. . Edited
by: DeGroot LJ, Jameson JL. Philadelphia: W.B.
Saunders. Endocrinology, 1009-1028, 2001.

De Luca HF. Overview of general physiologic features
and functions of vitamin D. Am J Clin Nutr, 80: 1689-
1696, 2004.

Van Schoor NM, Lips P. Worldwide Vitamin D Status.
Best Pract. Res. Clin Endocrinol. Metab, 25: 671-680,
2011.

Mithal A, Wahl DA, Bonjour JP, Burckhardt P, Dawson-
Hughes B, Eisman JA, El-Hajj Fuleihan G, Josse RG,
Lips P, Morales-Torres J et al. Global vitamin D status
and determinants of hypovitaminosis D. Osteoporos Int,
1807-1820, 2009.

Van der Meer IM, Middelkoop BJ, Boeke AJ, Lips P.
Prevalence of vitamin D deficiency among Turkish,
Moroccan, Indian and sub-Sahara African populations in
Europe and their countries of origin: An overview.
Osteoporos Int, 22: 1009 —1021, 2011.

Tangpricha V, Koutkia P, Rieke SM, Chen TC, Perez
AA, Holick MF: Fortification of orange juice with
vitamin D: a novel approach to enhance vitamin D
nutritional health. Am J Clin Nutr, 77: 1478-1483, 2003.
Bakhtiyarova S, Lesnyak O, Kyznesova N, Blankenstein
MA, Lips P. Vitamin D status among patients with hip
fracture and elderly control subjects in Yekaterinburg,
Russia. Osteoporos Int, 17: 441-446, 2006.

Larsen ER, Mosekilde L, Foldspang A. Vitamin D and
calcium supplementation prevents osteoporotic fractures
in elderly community dwelling residents: a pragmatic
population-based 3-year intervention study. J Bone
Miner Res, 19: 370 — 378, 2004.

Broe KE, Chen TC, Weinberg J, Bischoff-Ferrari HA,
Holick MF, Kiel D. A higher dose of vitamin D reduces
the risk of falls in nursing home residents: a randomized,
multiple-dose study. J Am Geriatr Soc, 55: 234 —239,
2007.

Plotnikoff GA, Quigley JM. Prevalence of severe
hypovitaminosis D in patients with persistent,
nonspecific musculoskeletal pain. Mayo Clin Proc, 78:
1463-1470, 2003.

[13]

[14]

(18]

[16]

[17]

[18]

[19]

[20]

[21]

[22]

[23]

[24]

[25]

[26]

[27]

Chen TC, Chimeh F, Lu Z, et al. Factors that influence
the cutaneous synthesis and dietary sources of vitamin
D. Arch Biochem Biophys, 460: 213-217, 2007.

Zhou C, Assem M, Tay JC, et al. Steroid and xenobiotic
receptor and vitamin D receptor crosstalk mediates
CYP24 expression and drug induced osteomalacia. J
Clin Invest, 116: 1703-1712, 2006.

Aris RM, Merkel PA, Bachrach LK, Borowitz DS, Boyle
MP, Elkin SL, Guise TA, Hardin DS, Haworth CS,
Holick MF, Joseph PM, O’Brien K, Tullis E, Watts NB,
White TB: Consensus statement: guide to bone health
and disease in cystic fibrosis. J Clin Endocrinol Metab,
90: 1888-1896, 2005.

van Schoor NM, Lips P. Worldwide Vitamin D status.
Best Pract Res Clin Endocrinol Metab, 25: 671-680,
2011.

Mithal A, Wahl DA, Bonjour JP, Burckhardt P,
Dawson-Hughes B, Eisman JA, et al. Global Vitamin D
status and determinants of hypovitaminosis D.
Osteoporos Int, 20:1807-1820, 2009.

Seth A, Marwaha RK, Singla B, Aneja S, Mehrotra P,
Sastry A et al. Vitamin D nutritional status of
exclusively breast fed infants and their mothers. J
Pediatr Endocrinol Metab, 22:241-246, 2009.

Marwaha RK, Sripathy G. Vitamin D and bone mineral
density of healthy school children in northern India.
Indian J Med Res, 127: 239-244, 2008.

Harinarayan CV. Prevalence of vitamin D insufficiency
in postmenopausal south Indian women. Osteoporos Int,
16: 397- 402, 2005.

RK Marwaha , N Tandon, MK Garg, Ratnesh Kanwar ,
A Narang , A Sastry , A Saberwal , Kuntal Bandra.
Vitamin D Status in Healthy Indians Aged 50 Years and
Above. Journal of the Association of Physicians of
India, 59: 706 — 709, 2011.

Suryanarayana P, Arlappa N, Sai Santhosh V,
Balakrishna N, Lakshmi Rajkumar P, Prasad U, et al.
Prevalence of Vitamin D deficiency and its associated
factors among the urban elderly population in Hyderabad
metropolitan city, South India. Ann Hum Biol, 45:
133-139, 2018.

Marwaha RK, Tandon N, Garg MK, Kanwar R, Narang
A, Sastry A, et al. Vitamin D status in healthy Indians
aged 50 years and above. J Assoc Physicians India, 59:
706-709, 2011.

Shukla K, Sharma S, Gupta A, Raizada A, Vinayak K.
Current scenario of prevalence of Vitamin D deficiency
in ostensibly healthy Indian population: A Hospital
based retrospective study. Indian J Clin Biochem, 31:
452-457, 2016.

Basu S, Gupta R, Mitra M, Ghosh A. Prevalence of
Vitamin D deficiency in a pediatric hospital of Eastern
India. Indian J Clin Biochem, 30: 167-173, 2015.

Garg MK, Tandon N, Marwaha RK, Menon AS, Mahalle
N. The relationship between serum 25-hydroxy Vitamin
D, parathormone and bone mineral density in Indian
population. Clin Endocrinol (Oxf), 80: 41-46, 2014.
Angurana SK, Angurana RS, Mahajan G, Kumar N,
Mahajan V. Prevalence of Vitamin D deficiency in

Volume 11 Issue 7, July 2022

WWW.ijsr.net
Licensed Under Creative Commons Attribution CC BY

DOI: 10.21275/SR22723171207

1697



International Journal of Science and Research (1JSR)
ISSN: 2319-7064
SJIF (2022): 7.942

apparently healthy children in North India. J Pediatr
Endocrinol Metab, 27: 1151-1156, 2014.

[28] Kadam NS, Chiplonkar SA, Khadilkar AV, Fischer PR,
Hanumante NM, Khadilkar V'V, et al. Modifiable factors
associated with low bone mineral content in
underprivileged premenarchal Indian girls. J Pediatr
Endocrinol Metab, 24: 975-981, 2011.

Author Profile

Prof. Dr. R. Dhananjayan is working as a Consultant

& Head, Dept of Biochemistry, Apollo Speciality

Hospitals, Vanagaram, Chennai. For more than a

decade, he was a Faculty at different cadres for teaching

MBBS, BDS and other health science courses at various
Medical Colleges. In addition to teaching and diagnosis, he held
additional administrative positions such as Co-ordinator, Nodal
Officer etc. in different Medical Colleges. He also served as an
Adjunct Faculty and Visiting Faculty for various Institutions /
Universities. He is an Examiner at Sri Ramachandra Medical
College (Deemed University), The Tamil Nadu Dr. MGR Medical
University, Manipal Academy of Higher Education (Deemed
University) etc. He has been awarded Young Scientist Award, Apollo
Academic Achievement Award, Travel Fellowship Award, etc. He
was an Invited Speaker at various National and International
Conferences. He has organized many Seminars and Workshops as an
Organizing Secretary. He has published many research papers in
National and International Indexed Journals. He was a Key Opinion
Leader and an International Speaker of Asia Pacific Conference-
2019, held at Bangkok. He has completed the Laboratory Medicine -
Internal Auditor course (1SO 15189) of Quality council of India, New
Delhi. He has undergone Workshops / Training programs on Stress
Management at NIMHANS, Bengaluru.

Volume 11 Issue 7, July 2022

WWW.ijsr.net
Licensed Under Creative Commons Attribution CC BY

Paper ID: SR22723171207 DOI: 10.21275/SR22723171207

1698





