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ABSTRACT

OBJECTIVE: To determine the degree of hypovitaminosis D in healthy
medical college students.

METHODS: This institution based cross-sectional study was conducted
at Peshawar Medical College, Peshawar. One hundred and four healthy
students were included in the study. Those who were taking vitamin D
supplements, having any chronic disorder or having signs and symptoms
of vitamin D deficiency were excluded from the study. A semi structured
questionnaire was administered to all the participants to know about
their demographic details, daily milk consumption and approximate
duration of daily sunlight exposure. Five milliliter of blood was collected
from the participants for determination of vitamin D levels.

RESULTS: The mean age of the sample was 23.26+0.98. There were
65 (62.5%) girls and 39 (37.5%) boys. The mean vitamin D level was
11.88+0.41 ngm/mL in male and 10.02+0.42 ngm/mL in female students.
Vitamin D deficiency was observed in 99 (95.19%) cases. A total of
3(2.88%) students had mild deficiency, 19 (18.26%) were having mod-
erate deficiency, and 77(74%) were having severe deficiency. Regarding
the daily milk consumption, 70 (67.30%) students didn’t consume even
a single cup of milk per day & 29(27.88%) used to take | cup of milk
per day. Sun exposure of > 120 minutes was observed in 84.6% of boys
and 12.3% of girls and <60 minutes was observed in 55.4% of girls &
5.2% of boys.

CONCLUSION: Vitamin D deficiency is highly prevalent among healthy
medical college students. The main contributing factors are low dietary
intake of vitamin D and limited sunlight exposure.

KEY WORDS: Vitamin D Deficiency (MeSH), Adolescent (MeSH),
Medical Student (MeSH).

THIS ARTICLE MAY BE CITED AS: Khushdil A, Ullah S, Ali S, Khan I,
Awan T. Hypovitaminosis D in healthy students of a medical college. Khy-
ber Med Univ ] 2015; 7(4): pp. Khyber Med Univ ] 2015; 7(4): 162-164.

INTRODUCTION

o ) ) o tions.*
itamin D is very important in child-

it is now rarely seen in developed na-

hood and adolescent life for calcium
absorption and normal growth and
normal turnover of bones. It not only
prevents the development of rickets in
children and osteomalacia in adults but
also provides protection against diabe-
tes mellitus, cancer, multiple sclerosis
and hypertention.'* Nutritional rickets
caused by the deficiency of vitamin D in
children is among the 5 most prevalent
diseases in developing countries, though

There are two major forms of vitamin
D namely vitamin D2 (ergocalciferol)
obtained from yeast and plant sources
and vitamin D3 (cholecalciferol) which
is produced in the skin after exposure
to the sunlight and is also found in some
foods, such as milk, fish, meat, and eggs.®

Vitamin D deficiency was once consid-
ered to be rare in the sub-continent but
various studies done in last two decades
have shown that vitamin D deficiency is
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highly prevalent in the sub-continent as
well. Various studies from Pakistan have
shown that vitamin D deficiency is highly
prevalent in different areas of Pakistan.®®
Studies from other neighboring countries
have shown similar results,”'° showing
high prevalence of vitamin D deficiency.

Most of the studies done so far have
shown the levels of vitamin D either
in children or adult population. To our
knowledge after thorough search of the
literature, no study has been conducted
to know the level of vitamin D in healthy
adolescent medical college students in
Pakistan. So we planned this study in
order to determine the levels of vitamin
D in healthy medical college students.

METHODS

This cross sectional institution based
study was conducted from April to Octo-
ber 2013. Atotal of 104 healthy students
of Peshawar Medical College, Peshawar
Pakistan participated in the study. Stu-
dents having signs and symptoms of
vitamin D deficiency like unexplained
body aches and pains, bony deformities/
tenderness, proximal muscle weakness,
history of any endocrine disorder, he-
patic and renal disease, malabsorption
syndrome or history of gastrointestinal
surgery, chronic diarrhea, diabetes mel-
litus, and those with history of taking
calcium and vitamin D supplements were
excluded from the study.

After obtaining clearance from the
college ethical committee, the objective
of the study was explained to the partic-
ipants of the study. A questionnaire was
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administered to each participant to know
about the age, gender, weight, height,
daily milk consumption and approximate
duration of daily sunlight exposure. Writ-
ten informed consent was taken from all
participants of the study.

Five milliliter of blood was collected
from the participants and sent to the
laboratory where it was centrifuged and
serum isolated and stored at -20 degree.
Samples were then analyzed for vitamin
D levels by using Electrochemilumi-
nescence method from a well reputed
laboratory of Lahore. According to the
reference values provided by the labora-
tory, vitamin D levels were classified into
deficient (less than 20ng/mL), insufficient
(21-30 ng/mL) and desirable (31-100 ng/
mL). Vitamin D deficiency was further
classified as mild (15-20 ng/mL), moder-
ate (10-14 ng/mL) and severe(less than
10 ng/mL).

Data was entered in SPSS version 17
for analysis. The quantitative variables
like age, and amount of milk intake per
day were expressed as mean and stan-
dard deviation. The qualitative variables
like gender, and sunlight exposure were

presented as frequency and percentages.

RESULTS

A total of 104 healthy students with
mean age of 23.26+0.98 years with
an age range of 2| to 26 years were
included. There were 65 (62.5%) girls
and 39 (37.5%) boys. Out of all 104
students, 3(2.88%) had mild deficiency,
all being boys, 19(18.26%), of which 14
were girls and 5 were boys were having
moderate deficiency while 77(74%) had
severe vitamin D deficiency. In the severe
vitamin D deficiency group, 50 were girls
while 27 were boys. Only 5(4.80%) of
the study subjects had normal vitamin D
levels. In this group, only | was girl while
4 were boys. Thus the total number of
study subjects having vitamin D deficien-
cy was 99 (95.19%). Regarding the daily

milk consumption 70 (67.30%) students
didn’t consume even a single cup of milk
per day, 29(27.88%) used to take | cup
of milk per day, 3(2.88%) were taking
2 cups and 3(2.88%) were taking more
than 2 cups per day.

Among our sample subjects, boys
spent significantly greater time in sunlight
than girls averaging 123=101 minutes/
day, as compared to 5048 minutes/day
in girls.

Below is the Table | showing number
and frequency of girls and boys and the

duration of their exposure to sunlight.

DISCUSSION

Our study revealed that vitamin D
deficiency is highly prevalent in healthy
medical college students of an area
where there is abundance of sunlight
throughout the year. About 95% of those
screened for vitamin D levels were found
to have different levels of deficiency.
Similar results are shown by many other
local and regional studies.”'? India, China,
Iran, Turkey and Saudi Arabia have prev-
alence ranging from 44-95%. In some
of these studies, low levels of vitamin D
was associated with duration of sunlight
exposure,’ dietary factors,'' and exces-
sive covering of the body for religious or
social reasons.'?"® Intake of dietary milk
was the most important factor deter-
mining the vitamin D levels in our study
subjects. Dietary milk is an important
source of vitamin D but 67.30% of the
students did not take even a single cup
of milk per day and may be one of the
reasons for such a high prevalence of vita-
min D deficiency. Again none of the study
participants were taking any vitamin D
or calcium supplement. Also, the exact
amount of vitamin D and calcium intake
in diet could not be ascertained because
of the unavailability of the exact vitamin
D and calcium contents of routine diet
In Pakistan. Mahmood K. et al found the
same relationship between low dietary

TABLE I: SUNLIGHT EXPOSURE

vitamin D intake and low serum levels of
vitamin D.8 However, some other studies
did not show any such association.”'*

Sunlight exposure was another im-
portant determinant of the serum vitamin
D levels. Although the study area has
abundant sunlight throughout the year,
the majority, 95.19%, of the students in
the study had low vitamin D level. This
could be due to many factors including
the amount of time spent in sunlight, the
extent of body exposed to direct sunlight,
the time of day this exposure took place
and the degree of environmental pollu-
tion, as all these has been shown to affect
the vitamin D production. In our study
41/104(39.42%) students reported more
than 120 minutes/day of sunlight expo-
sure. Majority, i.e 33(80.48%) of these
were boys and 8(19.51%) were girls.
About 24% (n=25) students reported
sunlight exposure of 60-120 minutes/
day, 21/25(84%) of these were girls
and 4/25(16%) were boys. Importantly
38/104(36.53%) students spent less than
60 minutes/day in sunlight and most of
them, 36(94.73%) were girls. This less
duration of sunlight exposure in girls of
our study could have accounted for the
more prevalent vitamin D deficiency in
girls (64/99, 64.6%) as compared to
boys (35/99, 35.3%) of our study. This;
however, does not explain the extent of
overall vitamin D deficiency in our study
group as 39.4% and 24% of students in
our study had sunlight exposure of more
than 120 minutes and 60-120 minutes re-
spectively even then majority of our cases
had low vitamin D level. This is likely to
be due to the extent of body exposed to
direct sunlight and although a length of
time was spent in the sunlight because
of the fact that only face and hands was
exposed, which accounts for only 5-7%
of body surface area, ultimately did not
produce optimal level of vitamin D. This
factor of extent of body exposure to
sun light probably also partly explains
the more prevalent vitamin D deficiency

Boys (n=39) Girls (n=65)
Duration of sunlight exposure Frequency of %age boys Frequency of Y%age of girls
boys exposed exposed girls exposed exposed
More than 120 minutes 33 84.6 8 12.3
60-120 minutes 10.2 21 323
Less than 60 minutes 52 36 554
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among girls of our study as compared to
boys as girls were more likely to have
used excessive covering of the body for
religious and social reasons than boys.
Avoidance of sunlight for religious and
cultural reasons has been described as
a risk factor for vitamin D deficiency in
other studies as well.'>'” Additionally, the
environmental pollution, preventing the
ultraviolet B rays of sunlight, needed for
production of vitamin D,'® could have
accounted for the low level of vitamin
D though the time spent in sunlight by

these students was satisfactory.

CONCLUSION

We concluded that vitamin D deficien-
cy is highly prevalent in healthy medical
college students. The main contributing
factors are low dietary intake of vitamin
D and limited sunlight exposure.

LIMITATIONS

Since this was a pilot study in medical
college students, the study sample was
small; there is a need for further studies in
order to determine the vitamin D levels
in healthy medical college students.

We could not ascertain the exact
amount of vitamin D taken by the study
subjects. The study was conducted
during the summer months, in which
the sunlight is more abundant and the
degree of vitamin D deficiency would
have been more severe if the study had
been conducted in winter. We could not
determine levels of calcium, parathyroid
hormones and alkaline phosphatase be-
cause of limitation of resources.

RECOMMENDATIONS

We recommend that determination of
serum vitamin D levels may be included
in the routine pre-admission medical
checkup of medical college students so
that the deficiency can be picked up early
and appropriate measures can be taken.
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