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ABSTRACT

AIMS AND OBJECTIVES: Poor maternal vitamin D status during pregnancy was associated with unfavourable outcomes for the mother. Young
adults are at risk for vitamin D deficiency, no specific recommendations exist regarding evaluation of their vitamin D status. The purpose of the
study is to examine vitamin D status in a group of fair-skinned women of childbearing age and to determine the impact of dietary vitamin D intake,
vitamin D supplement use, body mass index (BMI), and sun exposure.

METHODS: A Cross sectional study was done in 30 Female under graduate students. 25(OH) Vitamin D was estimated using fully auto

chemiluminiscence immunoassay (CLIA) analyzer MAGLUMI.

RESULTS: The study found that 93.3% of study population had vitamin D level less than 10ng/ml.
CONCLUSION: Vitamin D deficiency was highly prevalent even among medical students included in this study despite of adequate availability

of'sunlight.
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The discovery of vitamin D receptors throughout the human body
generated interest in the non-skeletal benefits of vitamin D. [1] Poor
maternal vitamin D status during pregnancy has been associated with
unfavourable outcomes for the mother such as delivery by caesarean
section [2], preeclampsia [3] and gestational diabetes [4], as well as for
the child. Outcomes for the child include low bone mineral content [5]
and being small for gestational age. [6] Thus, adequate vitamin D
status in women of childbearing age may be important. The main
dietary sources of vitamin D include meat, dairy products and fatty
fish. Vitamin D can also be derived from supplements or be
synthesized in the skin by exposure to ultraviolet (UV) light, primarily
UV-B.

The increasing measurement of serum 25-hydroxyvitamin D in older
people arises from an increasing awareness of the prevalence of
hypovitaminosis D and the role of vitamin D in both the prevention and
management of osteoporosis.[7] However, the prevalence of
hypovitaminosis D and its impact on health is less certain in adults
under 50 years of age.

Healthy young adults may develop vitamin D deficiency for several
reasons. First, the vitamin D intake of young adults is often below the
recommended intake of 200 1U/day.[8] Second, young adults today
spend less time outside than young adults one decade ago.[9,10,11]
Third, the increasing use of sunscreen to reduce skin damage or cancer
may decrease or eliminate cutaneous vitamin D synthesis.[10,12,13]
Finally, many young adults drink carbonated beverages in place of
milk, thereby decreasing the intake of both Ca and vitamin D and
potentially increasing the risk of fracture. [ 14]

Despite mounting evidence that young adults are at risk for vitamin D
deficiency, no specific recommendations exist regarding evaluation of
their vitamin D status. Such lack of guidelines may result from limited
information on either the impact of vitamin D on the development of
peak bone mass [15-17] or the long-term safety of increasing serum
25(OH)D levels in young adults.

The knowledge that lower vitamin D status has been associated with
unfavourable pregnancy outcomes emphasizes the need to investigate
the vitamin D status and its determinants in women of childbearing age
.Understanding the determinants of vitamin D status is necessary to
increase the possibilities of improving vitamin D status when needed.
This warrants an examination of the impact of the individual factors
influencing vitamin D status, particularly the modifiable factors
relating to lifestyle and behaviour. The purpose of the present study is
to examine vitamin D status in a group of fair-skinned women of
childbearing age and to determine the impact of dietary vitamin D

exposure.

AIMS & OBJECTIVES:

1. Toidentifies the status of vitamin D levels in young adults.

2. To correlate vitamin D status with BMI, food intake and sun
exposure

MATERIALS AND METHODS:

TYPE OF STUDY: A Cross sectional study. STUDY GROUP: Female
under graduates (1-9) semesters of our college. SAMPLE SIZE: 30
SELECTION CRITERIA: INCLUSION CRITERIA- Healthy, fair-
skinned, female, nulliparous undergraduate medical students, age - 18
to 25 years. EXCLUSION CRITERIA: Male undergraduates, history
of acute or chronic liver or renal disease or endocrine or autoimmune
diseases, positive family history of inherited diseases of calcium or
vitamin D metabolism, Skin diseases, eating disorders, Malabsorption
syndromes, hypertension, heart disease, pregnancy, diabetes, epilepsy,
use of oral contraceptives/HRT/anabolic/systemic steroids,
bisphosphonates , insulin.

STUDY DESIGN: Participants were recruited from our educational
institution. Regional Ethics Committee approval was taken for all
procedures involving human Subjects. Written informed consent was
obtained from all the study participants. Information was obtained
from participants using questionnaire which explored Student's
knowledge of sources of vitamin D and its relation to risk of
osteoporosis, cardiovascular disease, cancer and diabetes. The
questionnaire also addressed the frequency, duration and contributing
factors for sun exposure, lifestyle, Intake of dairy products and other
nutritional factors. The questionnaire covered relevant medical history
and symptoms related to the musculo -skeletal system. Vitamin
supplementation and use of other medication details was taken.

Weight in Kilogram, height in meters was recorded and Body Mass
Index was calculated using Quetelet formula (Wt in Kg/Htin m”). BMI
was grouped into: underweight - BMI < 18 kg/m’, normal weight -18.5
kg/m’ < BMI< 25 kg/m’, overweight -25< kg/m’ BMI < 30 kg/m’,
obese -BMI>30kg/m’.

Blood sample was collected; serum was stored at —20 °C until analysis,
assessed for 25(OH) Vitamin D using fully auto chemiluminiscence
immunoassay (CLIA) analyzer MAGLUMI. The chemiluminescence
assay is an accurate, rapid and precise method for vitamin D
measurement, correlating well with traditional radioimmunoassay but
overestimating levels by 3.9ng/ml compared with High performance
liquid chromatography(HPLC).[18-20] Based on Serum-25[OH]
vitamin D levels, subjects were grouped into three categories: value
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less than 20ng/ml-deficiency, (21-29ng/ml) insufficiency and (>30
ng/ml)sufficiency .[21-22] The inter-assay coefficient of variation was
less than 10 %. The lower detection limit was 3 ng/mL, and the upper
detection level was 88 ng/mL.

STATISTICALANALYSIS:

All the data was analysed using MS-Excel 2010 and SPSS trial version
22. All the descriptive data, quantitative variables were expressed as
mean and standard deviation; qualitative variables were expressed as
percentages. Multivariate ANOVA test was used for comparing the
variables. For all the tests, probability value was assessed as P< 0.05
which was considered significant association.

RESULTS:

The mean age of the study population was 19.93 + 0.691 years .The
mean vitamin D level in these women was 5.5623+2.7553 ng/ml,
While the range was 3.0 ng/ml to 13.11 ng/ml .The mean weight of the
study population was 61.0667 + 12.95132 kg. The mean BMI was
22.5876 + 4.75636 kg/m * . Based on BMI values 56.7%(n=17) of
study population were normal weight with vitamin D levels of 6.27 +
3.20 ng/ml, 20%(n=6) were underweight with vitamin D levels of 3.8+
0.99 ng/ml.

The study found that 93.3% (n=28) of study population had vitamin D
level less than 10ng/ml which was consistent with deficiency of
vitamin D as per study design. The study found that the mean vitamin
D level in day scholars was 5.88 +2.59 ng/ml versus 5.24 +2.95 ng/ml
in hostellers.

93.3% of the study population who were non vegetarians by diet
preferences had mean vitamin D levels of 5.69 + 2.79 ng/ml. As fish is
good source of vitamin D, based on frequency of consumption of fish
53% consumed <once /week, although vitamin D levels were better in
population who do not consume fish with 6.16+ 3.26 ng /ml. Based on
consumption of fast foods 46.7% of study population consumed 2-3
times a week, highest level of 8.16+ 5.56 ng/ml was found in 6.7% of
study population who consumed fast foods for 4-6 times per week.
43% of study population consumed carbonated drinks once/week
although vitamin D levels were better in those who consumed
once/month.76.7% of study population consumed milk once daily
with vitamin D value of 5.78+3ng/ml which is better than those who
consumed twice/less often .16.7% (n=5) of study population
consumed vitamin D supplements although the mean level of vitamin
D estimated was lesser in them than those who does not consume any
supplements.

56.7% of study group did not use sunscreen but vitamin D levels are
better in those who use sunscreens .Based on duration of exposure to
sun 40% were exposed >30 minutes/day although levels were good in
those who were exposed for just 5-15 minutes/day with mean SD value
of 6.25+ 3.85ng/ml. Levels were better in those who were exposed to
sun between 10-3 pm who constitute 50% of study group with mean
vitamin D levels of 5.69+3.23ng/ml. Mean vitamin D of 5.99+2.91
ng/ml was observed in those who received suntan in the past 6 months
which is better than those who doesn't ,who constitute 76% of
participants. Multivariate ANOVA found no statistically significant
association between the variables and vitamin D.

DISCUSSION:

Vitamin D plays an important role in diverse physiological functions in
addition to its role in bone homeostasis. Epidemiological studies
revealed an association between vitamin D levels and a wide range of
chronic diseases that include cardiovascular diseases, metabolic
diseases as diabetes mellitus, autoimmune diseases as multiple
sclerosis ,rheumatoid arthritis, neoplastic diseases as colon cancer and
breast cancer in addition to well known musculoskeletal
complications.[23] Vitamin D deficiency continues to be an
unrecognized epidemic in many populations around the world.[24]
Abdul Mobsen Hal in his study involving 198 medical students in
Saudi Arabia found 100% of study subjects were having vitamin D
deficiency or insufficiency.[25] Our study involving 30 nulliparous
medical students with mean age of 19.93 years found 93% of these
subjects had vitamin D levels less than 10ng/dl, which we had defined
as vitamin D deficiency during commencement of study.

The lowest mean vitamin D level of 3.8ng/dl observed in 20% subjects
with BMI < 18.5 kg/m * could be attributed to generalised
malnourishment leading to underweight. Vitamin D deficiency has

been shown to be responsible for alterations in the immune response
leading to an increased risk of infection. It has been postulated that
these infections may predispose to vitamin D deficiency especially
increased rates of diarrhoea with vomiting and earache/discharge with
fever. Celiac disease, associated with abdominal pain, diarrhoea and
weight loss, osteopenia or osteoporosis and osteomalacia have been
found in vitamin D deficiency, hence malnutrition and vitamin D
deficiency are both in a vicious cycle. [26] As stated by Nabeta et al in
their study, the mean daily exposure to sunshine among the non-
malnourished children was 5.8 h compared to 4.5 h among the
malnourished children. This could probably explain the difference in
the vitamin D deficiency prevalence levels between these groups.
Factors that include the illnesses among the malnourished children
may play arole in these sick children spending time indoors. [27]

Most of our study subjects were lean, presented with normal BMI. The
overweight and obese population in study group had lower vitamin D
levels than the subjects with normal BMI .The higher mean of
6.27ng/dl observed in normal BMI population compared to
overweight and obese population. These findings coincide with Holick
et al studies that showed an inverse relationship between obesity
indicators- BMI and waist circumference, and vitamin D deficiency.
This was explained due to the fact that vitamin D is a fat-soluble
hormone and normally stored in fat tissue, and because the obese
subjects had more surface area, vitamin D would penetrate more in the
larger body mass of the fat tissue of the obese subjects. [28] But the
correlation between vitamin D deficiency and obesity indicators like
BMI were not significant, it could be due to relatively low sample size.
Ming Zhou et al in their study stated that university students were
required to spend time on studying, they increasingly spend most of
their time on screen-based entertainment activities leading to the
indoor dwelling and sedentary lifestyle .Lack of time, living in a hostel,
skipping important meals like breakfast and lunch, irregular meal
timings and unhealthy food choices are likely to be involved in
problematic eating behaviours.[29] The day scholar students have
marginally higher mean vitamin D levels compared to hostel inmates
in our study owing to higher day light exposure involved during their
travel to and from house to college and better nutrition and care they
received compared to hostel inmates.

The subjects on non vegetarian diet in study population had higher
mean vitamin D level of 5.69 ng/dl compare to vegetarian subjects
emphasising the fact that diet constitutes an important source of
vitamin D in this area. But there was no statistical difference. This
concurs with the conclusion of Jacqualine chan et al study [30] where
they concluded that 25(OH) D concentrations are not associated with
vegetarian status because vitamin D from dietary sources, both
naturally occurring and fortified, is limited. Other factors, such as
vitamin D supplementation, degree of skin pigmentation, and amount
and intensity of sun exposure, have greater effect on 25(OH) D than
does diet.

Subjects consuming fast foods had higher levels of vitamin D
compared to those not consuming fast foods implicating role of cheese
and mayonnaise as a source of vitamin D in south India.16.7% of
population who were taking multivitamin supplements still had lower
mean serum vitamin D levels compared to 83.3% of the study group
not taking them implicating that the normal multivitamin supplements
available in India have less vitamin D.

76.7% of subjects who had suntan had a mean vitamin D of 5.99 ng/dl
compared to 4.14 ng/dl in 23.3% of subjects who did not had suntan,
reinforcing the fact that sun exposure is good source of vitamin D in
south India. There was no statistically significant difference in serum
vitamin D levels in individuals using and not using sun screens and our
study confirms that. Average exposure of 5-15 minutes a day to
sunlight has highest mean vitamin D levels in serum.76.7% of subjects
who had suntan had a mean vitamin D of 5.99 ng/dl compared to 4.14
ng/dl in 23.3% of subjects who did not had suntan, reinforcing the fact
that sun exposure is good source of vitamin D in south India.

Limitations of study:

The absence of statistically significant correlation in the parameters
studied in the group reflects that we need to conduct the study in a
larger group.

CONCLUSION:
Vitamin D deficiency was highly prevalent even among medical
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students included in this study despite of adequate availability of
sunlight. An urgent action has to be taken in order to prevent adverse
consequences of low vitamin D in the young, otherwise healthy
populations.

IMPLICATIONS:

Low vitamin D concentrations are present in a significant proportion of
the population. Women with pigmented or covered skin, obesity and
immobility are at a higher risk. Low vitamin D concentrations have
been associated with a wide range of adverse maternal and offspring
health outcomes in observational epidemiological studies. Poor
vitamin D status during pregnancy may result in unfavourable
outcomes for mother and child. Thus, educating regarding vitamin D
status and ensuring adequate vitamin D status in young women of
childbearing age may be important for the future health of mother and
baby.

REFERENCES:

1 Holick MF. (2004). Vitamin D: Importance in the prevention of cancers, type 1 diabetes,
heart disease, and osteoporosis. Am J Clin Nutr 79, 362-371.

2. Merewood A, Mehta SD, Chen TC, Bauchner H, Holick MF .(2009). Association
between vitamin D deficiency and primary cesarean section. J Clin Endocrinol Metab
94,940-945.

3. Bodnar LM, Catov JM, Simhan HN, Holick MF, Powers RW, et al. (2007). Maternal
vitamin D deficiency increases the risk of preeclampsia. J Clin Endocrinol Metab 92,
3517-3522.

4, Zhang C, Qiu C, Hu FB, David RM, van Dam RM, et al. (2008). Maternal plasma 25
hydroxyvitamin D concentrations and the risk for gestational diabetes mellitus. PLoS
ONE3.

5. Javaid MK, Crozier SR, Harvey NC, Gale CR, Dennison EM, et al. (2006). Maternal
vitamin D status during pregnancy and childhood bone mass at age 9 years: A
longitudinal study. Lancet 367,36-43.

6. Burris HH, Rifas-Shiman SL, Camargo CA, Litonjua AA, Huh SY, et al. (2012). Plasma
25-hydroxy vitamin D during pregnancy and small-for-gestational age in black and
white infants. Ann Epidemiol, 22, 581-586.

7. Bischoff-Ferrari HA, Willett WC, Wong JB, Giovannucci E, Dietrich T & Dawson-
Hughes B .(2005). Fracture prevention with vitamin D supplementation: a meta-analysis
ofrandomized controlled trials. JAMA, 293, 2257-2264.

8. Gartner LM & Greer FR. (2003). Prevention of rickets and vitamin D deficiency: new
guidelines for vitamin D intake. Pediatrics, 111,908-910.

9. Hartman JJ .(2000). Vitamin D deficiency rickets in children: prevalence and need for
community education. Orthop Nurs, 19, 63-67.

10.  Cokkinides V, Weinstock M, Glanz K, Albano J, Ward E & Thun M .(2006). Trends in
sunburns, sun protection practices, and attitudes toward sun exposure protection and
tanning among US adolescents, 1998-2004. Pediatrics, 118, 853-864.

11.  Schofield PE, Freeman JL, Dixon HG, Borland R & Hill DJ .(2001). Trends in sun
protection behaviour among Australianyoung adults. Aust N Z J Public Health, 25,
62-65.

12.  Matsuoka LY, Ide L, Wortsman J, MacLaughlin JA & Holick MF .(1987). Sunscreens
suppress cutaneous vitamin D3 synthesis. J Clin Endocrinol Metab, 64, 1165-1168.

13.  Peacey V, Steptoe A, Sanderman R &Wardle J. (2006). Ten-year changes in sun
protection behaviors and beliefs of young adults in 13 European countries. Prev Med,
43,460-465.

14.  Tucker KL, Morita K, Qiao N, Hannan MT, Cupples LA & Kiel DP .(2006). Colas, but
not other carbonated beverages, are associated with low bone mineral density in older
women: The Framingham Osteoporosis Study. Am J Clin Nutr, 84, 936-942.

15. Valimaki VV, Alfthan H, Lehmuskallio E, Loyttyniemi E, Sahi T, Stenman UH,
Suominen H & Valimaki MJ .(2004). Vitamin D status as a determinant of peak bone
mass in young Finnish men. J Clin Endocrinol Metab, 89, 76-80.

16.  Lehtonen-Veromaa MK, Mottonen TT, Nuotio 10, Irjala KM, Leino AE & Viikari JS.
(2002). Vitamin D and attainment of peak bone mass among peripubertal Finnish girls:
a3-year prospective study. AmJ Clin Nutr, 76, 1446—-1453.

17. Bischoff-Ferrari HA, Dietrich T, Orav EJ & Dawson-Hughes B. (2004). Positive
association between 25-hydroxy vitamin D levels and bone mineral density: a
population-based study of younger and older adults. Am J Med, 116, 634-639.

18.  Lensmeyer GL, Wicbe DA, Binkley N, Drezner MK, Singh R & Darcy TP. (2005).
Clinically reliable assay for routine monitoring of 25-hydroxyvitamin D3 and 25-
hydroxyvitamin D2 in serum using a semi-automated extraction and HPLC. Clin Chem
51,Suppl. A,A192.

19.  Binkley N, Krueger D, Cowgill CS, Plum L, Lake E, Hansen KE, DeLuca HF & Drezner
MK. (2004). Assay variation confounds the diagnosis of hypovitaminosis D: a call for
standardization. J Clin Endocrinol Metab, 89,3152-3157.

20. Ersfeld DL, Rao DS, Body JJ, Sackrison JL Jr, Miller AB, Parikh N, Eskridge TL,
Polinske A, Olson GT & MacFarlane GD .(2004). Analytical and clinical validation of
the 25 OH vitamin D assay for the LIAISON automated analyzer. Clin Biochem, 37,
867-874.

21.  Holick MF, Binkley NC, Bischoff Ferrari HA, Gordon CM, Hanley DA, Heaney RP, et
al. (2011). Evaluation, treatment, and prevention of vitamin D deficiency: An Endocrine
Society clinical practice guideline. J Clin Endocrinol Metab,96, 1911-30.

22. Chisty SSJ, Das D. (2014). Vitamin D in pregnancy - an overview. Journal of Obstetrics
& Gynaecology Barpeta, 1(1): 17-23.

23.  Ebtehal Solaiman Al-Mogbel .(2012). Vitamin D status among Adult Saudi Females
visiting Primary Health Care clinics. International Journal of Health Sciences, Vol. 6(2),
99-107.

24.  Holick MF ,Chen T.( 2008 ).Vitamin D deficiency a worldwide problem with health
consequences.AMJ Clin Nutr,87,1080s-6s.

25.  Abdulmohsen H. Al-Elq. ( 2012) . The status of Vitamin D in medical students in the
preclerkship years of a Saudi medical school. J Family Community Med, 19(2),
100-104.

26. Zofkova 1. (2008). Celiac disease and its relation to bone metabolism. Casopis Lekaru
Ceskych, 148(6),246-248.

27. Henry W. Nabeta et al. (2015) .Serum vitamin D status in children with protein-energy
malnutrition admitted to a national referral hospital in Uganda. BMC Res Notes, 8,418.

28.  Holick MF. (2010). The Vitamin D deficiency pandemic: a forgotten hormone important
for health. Public Health Reviews, 32,267-283.

29. Ming Zhou et al .(2015).Investigation on vitamin D knowledge, attitude and practice of
university students in Nanjing, China — CORRIGENDUM ,Public Health Nutrition
J(1),1-5.

30. Jacqueline Chan et al. (2009). Serum 25-hydroxyvitamin D status of vegetarians, partial
vegetarians, and nonvegetarians: the Adventist Health Study-2, Am J Clin Nutr,
89(5),1686S-1692S.

| 18 |—| International Journal of Scientific Research |



