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ABSTRACT

Background: The prevalence of vitamin D deficiency has recently been recognized in different parts of
the world, even affecting healthy populations. The deficiency of vitamin D can lead to rickets in children
and osteomalacia in adults. Few studies have been done to evaluate the status of vitamin D in the medical
community. The objective of this study was to evaluate the prevalence of low levels of vitamin D in healthy
Saudi medical students. Materials and Methods: A cross-sectional study was carried out in November
2009 on male and female students in the preclerkship years of medical school at the King Faisal University,
Dammam. Data on age, consumption of dairy products and seafood, and exposure to sunlight were collected.
The body mass index was calculated. Approximately, 15 ml of blood was extracted for the measurement of
serum calcium, serum albumin, serum phosphorus, alkaline phosphatase, fasting parathyroid hormone, and
vitamin D levels. Vitamin D deficiency was defined as serum 25-hydroxy vitamin D <50 nmol/l. Comparison
between groups was done for statistical significance using an unpaired ¢-test. Significance was set at P <0.05
using 95% CI for all comparisons. Results: The data from 95 male and 103 female students were analyzed.
The mean age for all students was 19.54 years. In 100% of the students, the vitamin D level was low. The
prevalence of vitamin D deficiency in all students was 96.0% (92.64% in males and 99.03% in females), while
the remaining 4% had vitamin D insufficiency. The mean 25-hydroxy vitamin D level was 26.83 + 12.60
nmol/l in males and 16.03 + 8.28 nmol/l in females (P-value = 0.0001). Males had a statistically significant
higher body mass index as well as consumption of dairy products, while the consumption of seafood was
significantly higher in females. There was no difference between the two groups in terms of exposure to the
sun. Conclusion: Vitamin D deficiency was highly prevalent among medical students included in this study.
An urgent action has to be taken in order to prevent adverse consequences of low vitamin D in the young,
otherwise healthy populations.
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INTRODUCTION

The two main forms of vitamin D are vitamin D2 or
ergocalciferol, obtained from the consumption of yeasts
and plants, and vitamin D3 or cholecalciferol, mainly
formed in the skin after exposure to ultraviolet B radiation,
but also present in foods such as fish and cod liver oil. In
both children and adults, the primary source of vitamin D
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is exposure to the sun while the content of vitamin D in
food is low."! Vitamin D is important for the absorption
of calcium, and bone formation and maintenance. The
deficiency of vitamin D can lead to rickets in children and
osteomalacia in adults.” In addition, low vitamin D levels
in adults induce hyperparathyroidism, leading to decreased
bone mass in the form of osteopenia and osteoporosis with
its consequent fragility fractures.!

It is generally agreed that the evaluation of the status of
vitamin D should be performed through the measurement
of 25-hydroxy vitamin D (250HD) levels, though
what constitutes a normal level of vitamin D remains
controversial.! In the past few years, a consensus has
developed among the experts in the field that the normal
250HD level is >75 nmol/l (>30 ng/ml), while a level
between 52 and 72 nmol/l (21-29 ng/ml) is defined
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as a state of insufficiency and a level of <50 nmol/l
(<20 ng/ml) is consistent with deficiency.’! With the
prevalence of food-fortitying programs, it was thought that
vitamin D deficiency had been eradicated, but deficiency
remains unexpectedly endemic in many parts of the world,
and its prevalence appeats to be increasing. The deficiency
is prevalent not only in females or the elderly but also in
free-living healthy young male adults.”” In fact, 30-50% of
children and adults in the United Arab Emirates, Australia,
Turkey, India, and Lebanon have been found to have
vitamin D deficiency.®! Although Saudi Arabia is one of
the sunniest countries, vitamin D deficiency has long been
reported as prevalent in the Saudi populaton.”"! A few
studies performed over the last few years to evaluate the
status of vitamin D in Saudi nationals have shown a high
prevalence for its deficiency.'*'¥

After becoming aware of the high prevalence of vitamin D
deficiency in the community, several medical students with
low levels of vitamin D were seen at our endocrinology
clinic. This study was carried out with an objective
of evaluating the prevalence of low vitamin D levels
(insufficiency and deficiency) in male and female medical
students in the preclerkship years at King Faisal University-
Dammam (KFU-D).

MATERIALS AND METHODS

This was a cross-sectional study conducted on 198 medical
students. The study was approved by the Ethical and
Research Committee of KFU-D. All medical students
(227 males and 178 females) enrolled in the first and fourth
preclerkship levels in the 2009-2010 academic year in the
medical school of KFU-D in the Eastern Province of Saudi
Arabia were invited to participate in the study. Informed
consent was obtained from all participants. Students who
refused to consent to the study were excluded. Students
were also excluded if they had diseases that interfered with
the metabolism of calcium and vitamin D, such as liver or
renal diseases, or were using drugs that affected the level of
vitamin D, such as vitamin D supplements, anticonvulsants,
and steroids, or had a family history of inherited diseases
of metabolism of vitamin D. One hundred and thirty-
three students (58.6%) from the first year and 104 (58.4%)
students from the fourth year responded. Twenty-one first-
year students and 18 fourth-year students were excluded.

After consenting to the study, data regarding age, dairy
product and seafood consumption, and exposure to
sunlight were collected using a data collection sheet. Height
and weight were measured, and the body mass index
(BMI) was calculated. BMI was defined as the weight in
kilograms divided by the square of the height in meters.

Approximately 15 ml of blood was extracted from each
student for the measurement of serum calcium, serum
albumin, serum phosphorus, alkaline phosphatase, fasting
parathyroid hormone, and vitamin D level. Blood was
collected from students in the fasting state at the medical
college during the month of November, 2009, between
8:00 and 10:00 AM. Following extraction, the blood was
immediately centrifuged, and then stored at -20°C before
being analyzed. All of the analyses were carried out at the
laboratories of the King Fahd Hospital of the University-
Al Khobar. Serum calcium, serum phosphorous, serum
magnesium, serum albumin, and alkaline phosphatase
were determined by a semi-auto-analyzer. Intact PTH
was determined by a two-site binding immunoradiometric
assay. The serum level of 250HD was measured using
the chemiluminescence immunoassay methodology. In
this study, 250HD was considered as normal if the level
was >75 nmol/l, insufficient if the level was between 50
and 75 nmol/1, and deficient if the level was < 50 nmol/L.

The data were summarized either as percentages or means &
standard deviations (SD). A comparison of the means of
the males and females or the first- and fourth-year groups
was done for statistical significance using an unpaired
t-test. Significance was set at P < 0.05 using 95% CI for all
comparisons. The statistical analysis was performed using
SPSS 17 software (SPSS, Chicago, 1L, USA).

RESULTS

Data from 112 students from the first year and 86
students from the fourth year were analyzed. There were
95 male and 103 female students. The mean age for all
the students was 19.54 years. Males had a significantly
higher BMI (24.96 * 6.09 vs. 22.91 £ 4.79, P-value =
0.009) and a higher consumption of dairy products
(1.56 £ 1.03 vs. 1.21 £ 0.87 cups/day, P-value = 0.027),
although the duration of their exposure to the sun was
not significantly longer (1.95 + 0.87 vs. 1.74 £ 0.76 h/day,
P-value = 0.077). Females consumed significantly more
seafood (1.43 + 1.07 vs. 1.11 £ 0.9 serving/week, P-value
= 0.028). In addition to significantly lower 250HD levels,
females had significantly lower calcium levels, albumin
levels, phosphorus levels, and alkaline phosphatase with
a higher mean level of PTH (7.42 £ 4.24 vs. 5.84 & 2.54,
P-value = 0.002) compared with males [Table 1]. Because
the only information available on students who refused to
participate was their gender and the year of the study (they
did not fill the data collection sheet), it was not possible to
study their baseline characteristics.

The comparison between first- and fourth-year students
is shown in Table 2. The difference in the BMI between
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Table 1: Clinical and biochemical data and vitamin D status for both male and female medical students

Male Female P value
Mean * SD Mean * SD

Age (year) 19.76 + 1.67 19.39 + 1.61 0.073
BMI (kg/m?) 24.96 +6.09 22.91+4.79 0.009*
Sun exposure (h/day) 1.95+0.88 1.74 £ 0.76 0.077
Dairy products (cups/day) 1.56 + 1.03 1.21+£0.87 0.027*
Sea food (meal/week) 1.11 £ 0.91 1.43 £1.07 0.028*
S. calcium (2.20-2.56 mmol/l) 2.36 +0.08 2.27 +0.08 0.001*
S. phosphorus (0.8—1.60 mmol/l) 1.27 £0.17 1.22+0.13 0.020*
S. albumin (35.0-48.0 g/l) 48.6+3.4 46.0+3.2 0.001*
Alkaline phosphatase (43-277 U/l) 94.59 + 28.28 72.92 +21.57 0.001*
Intact PTH (1.3-7.6 pmol/l) 5.84 +2.55 742 +4.25 0.002*
250HD (nmoll) 26.83 + 12.60 16.03 + 8.28 0.001*

Normal (250HD >75 nmol/l) 0% 0%

Insufficient (250HD 50-75 nmol/l) 7.36% 0.97%

Deficient (250HD < 50 nmol/l) 92.64% 99.03%

BMI = body mass index; 250HD = 25-hydroxyvitamin D. Data are expressed as means + SDs. “P < 0.05

Table 2: Clinical and biochemical data and vitamin D status for first-year and fourth-year medical

students
First year Fourth year P value
means * SD means * SD

Age (year) 18.26 £ 0.80 21.19+0.73 0.001*
BMI (kg/m?) 23.77 £5.12 24.03+6.03 0.742
Sun exposure (h/day) 1.75+0.88 1.94+0.73 0.199
Dairy product (cups/day) 1.98 + 1.06 1.25+1.19 0.141
Sea food (meal/week) 1.41+1.01 1.10 £ 0.98 0.030*
S. calcium (2.20-2.56 mmol/l ) 2.33+0.09 2.29+£0.09 0.002*
S. phosphorus (0.8—1.60 mmol/l) 1.26 +0.16 1.25+0.16 0.535
S. albumin (35.0-48.0 g/l) 476 +£3.3 46.7+3.8 0.067
S. alkaline phosphate (43-277 U/I) 86.86 + 28.26 78.36 + 25.02 0.029*
Intact PTH (1.3-7.6 pmol/l) 6.33 £ 3.49 7.10 £ 3.05 0.136
250HD (nmol/l) 21.75+ 11.68 20.45+12.13 0.441

Normal (250HD >75 nmol/l) 0% 0%

Insufficient (250HD 50-75 nmol/l) 3.57% 4.65%

Deficient (250HD < 50 nmol/l) 96.43% 95.35%

BMI = body mass index; 250HD = 25-hydroxyvitamin D. Data are expressed as means + SDs. “P < 0.05

the first- and fourth-year students was statistically
nonsignificant (P-value = 0.742). In addition, the
difference in exposure to the sun was similar (1.75 = 0.88
vs. 1.94 + 0.73 h/day, P-value = 0.199). The intake of
seafood was significantly lower (7.42 = 4.24 vs. 5.84 + 2.54
serving/week, P-value = 0.002) and the consumption of
dairy products was nonsignificantly lower in the fourth-
years compared to first-year students. The differences
in 250HD and PTH levels were also not statistically
significant. Fourth-year students had significantly lower
levels of serum calcium (2.29 £ 0.09 vs. 2.33 = 0.09,
P = 0.002) and alkaline phosphatase.

All students were diagnosed to have low levels of vitamin
D. None of them had a level of >75 nmol/l. Vitamin
D was insufficient in 7.36% of the male and in 1% of

the female students, and it was deficient in 92.64% of
the male students and 99.03% of the female students.
The mean 250HD level was 26.83 = 12.60 nmol/I]
in males and 16.03 * 8.28 nmol/l in females with a
highly significant statistical difference (P-value = 0.001;
Table 1). In a comparison of first- and fourth-year
students, 96.43% of the first-year students and 95.35%
of the fourth-year students had vitamin D deficiency
[Table 2].

DISCUSSION

Vitamin D deficiency continues to be an unrecognized
epidemic in many populations around the world.!" It has
been reported in healthy children, young adults, middle-
aged adults, and the elderly, and is common among both
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males and females.'¥ Moreover, it is common even in
the populations of the sunniest countries. In this study,
we found vitamin D deficiency to be highly prevalent
in healthy Saudi medical students in the preclerkship
years of a medical school in the Eastern Province of
Saudi Arabia. In fact, none of the students evaluated
had normal levels of vitamin D, defined as 250HD
> 75 nmol/LP and the majority of male and female
students at the start and at the end of the preclerkship
period had 250HD levels consistent with the definition
of vitamin D deficiency. A similar high prevalence of
low vitamin D was reported recently among patients
from Eastern Province of Saudi Arabia.l'>" Also Ardawi
et al." reported an approximately 80% prevalence of
hypovitaminosis D in 1172 Saudi women from the western
region of Saudi Arabia, while Sadat-Ali et al.l'! found a
28% and 37% prevalence of hypovitaminosis in male
patients aged 2535 years and =50 years, respectively. The
above reported variation in prevalence can be partially
explained by the difference in the populations studied, the
time of the year when the blood samples were collected
and, possibly, the different laboratory methodologies
used.l"® This study was conducted duting the month of
November using the chemiluminescence immunoassay
methodology. This may have contributed to the high
prevalence of low vitamin D.

Recently, Gonzalez-Padilla et al."” reported a high
prevalence of hypovitaminosis D in medical students from
Spain, and Multani et al.” found that 87.5% of resident
doctors from India had low vitamin D levels. However, in
a study that was conducted in a hospital in the Boston area
of USA, only 36% of the healthy students, residents, and
physicians aged 18-29 years were found to be vitamin D
deficient.”! The markedly higher prevalence of low vitamin
D in medical students in Saudi Arabia and Spain and the
resident doctors from India as compared to individuals
from the Boston area of USA | in spite of the abundance
of sunlight found in the former areas may be related to
the difference in dietary habits and food fortification"
in addition to racial and genetic factors. The results of
this study, which showed that 100% of young educated
students in the medical field have low vitamin D, raise a
great concern about the future skeletal health of these
young students. The 250HD concentration was found
recently to be an independent determinant of peak bone
mass.”? Importantly, Lips et al.*) and Heaney" concluded
that adequate vitamin D levels can prevent osteoporosis-
related hip fractures.

In general, hypovitaminosis D has been reported in the
literature as being more prevalent in women.*! Several
factors were postulated for the low vitamin D level in
females, including dietary habits, exposure to the sun,

pregnancy and lactation. There is also controversy regarding
the contribution of the wearing of a veil to lower vitamin
D levels in Muslim women.?’?* Our female students had
significantly lower consumption of dairy products. Also
almost all of our female medical students were veiled.
However, the lower 250HD levels in the femle students
included in this study may not be explained by the difference
in sunlight exposure since there was no statistical significant
difference between male and female students with regard to
exposute to sunlight. The lower vitamin D levels in female
students involved in this study also cannot be explained by
difference in BMI since they had significantly lower BMI
than the male students. Obesity is considered as one of
the risk factors for low vitamin D levels; this low level of
vitamin D in obese patients p ossibly resulting from the
sequestrating effect of a high quantity of subcutaneous fat
on circulating vitamin D.??" As expected, owing to lower
vitamin D levels, females were found to have significantly
lower serum calcium and higher mean PTH levels, possibly
as part of an early secondary hyperparathyroidism leading
to significantly lower serum phosphorus.”” The lower level
of alkaline phosphatase in females is possibly related to the
use of oral contraceptive pills.’

After spending more than 3 years in college , fourth-year
medical students were consuming less dairy products
and seafood than the first-year students, and their low
vitamin D levels persisted. The lower serum calcium and
the higher PTH levels compared to first year students is
another indicator of the poor dietary habits of this group
of medical students. Al-GelbanP found that students of
a Saudi Teachers’ Training College had unhealthy lifestyles
and dietary habits, while Nisar ez a/.P* reported unhealthy
lifestyles and dietary habits in students of a private medical
university in Karachi.

The present study is one of the few studies carried out to
evaluate the status of vitamin D in the medical community.
The limitations of our study are that, being cross-sectional
rather than longitudinal, comparisons between first-year
and fourth-year students became suboptimal. Also, the use
of the chemiluminescence immunoassay is not the gold
standard method for the measurement of 250HD levels.
Besides, information on the consumption of dairy products
and seafood, and exposure to sunlight was collected by
means of a data collection sheet rather than a validated
questionnaire.

CONCLUSION

In 100% of the medical students studied, there were
low vitamin D levels found. An urgent action through
the modification of lifestyle and dietary habits, along
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with improved food fortification and treatment of this
deficiency, must be undertaken in order to prevent any
future untoward consequences of hypovitaminosis D in
these young healthy populations.
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