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Abstract

Vitamin D deficiency is not only associated with rickets and osteomalacia, but with several chronic diseases,
such as cancer, ischemic heart disease and type 1 and 2 diabetes mellitus. Vitamin D deficiency is prevalent
across all age groups in epidemic proportions. Worldwide, an estimated one billion people suffer from vitamin
D deficiency. One of the major reasons for the worldwide spread of this disorder has been deficient awareness
about the importance of vitamin D, its benefits on health, and prevention of deficiency state across different
populations. This study aimed to investigate the prevalence of vitamin D deficiency among female medical
students regarding the importance of vitamin D and to determine its correlates among female students in
Aden, Yemen. A cross-sectional study was conducted with 70 adult female students aged 19-30 years enrolled
in Faculty of Medicine and Health Sciences University of Aden in the period April to October 2019. A self-
administered questionnaire was used to collect information for participants data such as age, place of
residence (urban or rural), skin color (pigmentation) and applying of sun protection creams. Blood samples
were taken to investigate serum 25-(OH)D3 level for all participants through laboratory examination using
Roche Cobas e 411 Automatic Analyzer, after recruiting their sociodemographic, health and lifestyle. Serum
25-hydroxyvitamin D levels were classified as normal (>30 ng/ml), insufficiency (10-30 ng/ml) and
deficiency (<10 ng/ml). The data statistically analyzed using SPSS version 24. The mean age (SD) of
participants 22.4 + 2.01years. The prevalence of vitamin D deficiency among all participants was 34.3%
while 65.7% had vitamin D insufficiency. low concentrations of serum vitamin D is highly prevalent among
female medical students. It is advisable to increase their consumption of foods rich in vitamin D. the incidence
of VDD among growing girls is concerning and necessitates preventive intervention. Importantly, health
strategy plan requires considerations of more promotion of safe sun exposure practice, sufficient vitamin D
supplements and vitamin D fortification of foods.
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D is essential for the maintenance of good health,
produced in the skin of vertebrates after exposure to
ultraviolet B light from the sun or artificial sources, and
occurs naturally in fish and a few other foods and
supplements. The ultraviolet light B (UV-B) is absorbed
by skin leading to the transformation of 7
dehydroxycholestrol into vitamin D3 (cholecalciferol). It
is biologically inert and must undergo two
hydroxylations in the body for activation, the first occurs

1. Introduction

Vitamin D deficiency is a worldwide epidemic and yet,
it is a problem that is largely unknown by majority of
population [1], and may be the cause of morbidity,
mortality and increased health care expenses through the
related chronic illnesses [2]. Vitamin D is now being
linked to decreasing the risk of many chronic diseases
and conditions such as breast cancer, cardiovascular

diseases, diabetes, bone health and depression [1].
Globally, it has been estimated that one billion people
worldwide suffer from vitamin D deficiency [3]. Vitamin

in the liver to 25-hydroxyvitamin D [25(OH)D], also
known as calciferol [4]. The second occurs primarily in
the kidney, vyielding 1,25-dihydroxyvitamin D
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[1,25(0OH)2D], the biologically active form of vitamin
D3 either in the kidneys or by monocyte-macrophages in
the immune system. When synthesized by monocyte-
macrophages, calciferol acts locally as a cytokine,
defending the body against microbial invaders [5].
Vitamin D also known as the sunshine vitamin [6]. Sun
exposure has been considered the main supplier of
vitamin D to the human body, and the skin has the
capacity to supply the body with approximately 80-100%
of its vitamin D requirements [7,8]. A five to ten minute
direct sunlight exposure of the arms and legs (0.5
minimal erythemal dose of UVB wavelength 290-
315nm) will provide about 3000 IU of Vitamin D3 [1].
Widespread prevalence hypovitaminosis 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 [8], with the
highest rates of severe deficiency found in the Middle
East and South Asia [9]. Despite the plentiful sunlight
yearly found in the Middle East (15°-36°N), it has one of
the highest rates of vitamin D deficiency worldwide. The
countries of the Middle East— Bahrain, Cyprus, Egypt,
Iran, Irag, Jordan, Kuwait, Lebanon, Oman, Palestine,
Qatar, Saudi Arabia, Syria, Turkey, United Arab
Emirates and Yemen have a high incidence of vitamin D
deficiency and rickets [10,11]. Several research reports
from other Gulf or Arab countries demonstrate a
significant prevalence of vitamin D deficiency (VDD)
particularly in women [12,13]. The higher prevalence of
VDD in women compared to men is due to socio-
economic and environmental factors [14]. Especially
female adolescents are in danger to develop osteoporosis
in their later life due to their risky behavior of physical
inactivity, sun-avoidance behavior, low intake of dairy
products and poor diets [15,16].

There are alarming levels of vitamin D deficiency in a
sample of Yemeni women, according to studies carried
out in Yemen conducted on pregnant women and
children [17-20]. There is an urgent need for intervention
programs to increase vitamin D concentrations of these
women. In Aden there is no record available, and lack of
research in this particular area of concern hence the
magnitude of this problem is yet to be known. The
present study aimed to detect the prevalence of
hypovitaminosis D among female students in the Faculty
of Medicine and Health Sciences, University of Aden in
the period from April to October 2019, and aged 19-30
years. The study also aimed to determine risk factors that
might influence vitamin D levels such as age, residence
(urban/ rural housing), skin color (pigmentation) and
applying protective sunscreen creams. Selection of
young medical students in this study provided an
opportunity of targeting a section of the general
population that would also be future health providers in
the community, therefore, this age group should be a
primary target for vitamin D deficiency prevention.

2. Materials and Methods

A cross-sectional study was carried out on a sample of
healthy female undergraduate students aged (19-30
years), randomly selected from Faculty of Medicine and
Health Sciences University of Aden- Yemen, in the
period from April to October 2019. Participants were
recruited from lecturing halls at the Faculty of Medicine.
Those who accepted to participate in the study were 120
students, they were requested to complete a brief
questionnaire contained personal information such as
age, weight, height, address, skin color and nationality.
Candidates who had chronic disease (hepatic or renal) or
taking medicines interfere with the metabolism of
vitamin D were excluded.

Out of 120 candidates, only 70 were selected randomly
according to inclusion and exclusion criteria, a written
consent form was signed by each participant. The study
was ethically approved by Ethical Scientific Research
Committee University of Aden (Rec. 57- 2019).

2.1. Collection of data

The participants were sent to The National Center of
Public Health Laboratories at Al-Gamhoria Teaching
Hospital Aden. Samples of 3 ml venous blood were
collected by the lab technician from each subject. Blood
samples were allowed to coagulate; serum was separated
by centrifugation and stored at -20 C° until assayed. Each
tube was labeled by a sticker contains number and time
of collection. Serum of 25(OH)D was examined using
Automatic Analyzer (Roche Cobas e411 Analyzer
Germany), the reference values of vitamin D according
to The National Center of Public Health Laboratories:
vitamin D deficiency <10ng/ml, vitamin D insufficiency
10-30ng/ml and normal>30 ng/ml. according to previous
studies in the literature [1].

2.2. Data Analysis

Data was entered in SPSS Version 24. Percentage,
frequency, mean, standard deviation and t-test were used.
Association between vitamin D levels and other variables
were examined by one-way analysis of variance.

3. Results

The participants in the study were 70 adult healthy
females undergraduate students, their age 19-30 years old
with a mean age 22.4 years and standard deviation2.01.
The mean BMI was 21.69+ 4.18 as shown in Table 1.

In Table 2, Serum 25(OH)D levels revealed that
24(34.3%) subjects had deficiency levels of vitamin D (
<10 ng/ml), while 46(65.7%) had insufficiency (10-30
ng/ml) and none of the subjects had normal levels. In
association of the serum 25(0OH)D levels with age groups
shown in Table 3: students of age group (21-22years)
showed highest deficiency level 11(15.7%) and highest
insufficiency levels 27 (38.5%).
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In Table 4: participants who live in rural areas n=9
showed a mean of serum vitamin D level higher than
those live in urban n= 61; 13.24+3.73 ng/ml and
11.56+7.4ng/ml respectively, there was no significant
association P=0.238.

The relationship between skin color and mean levels of
vitamin D was shown in Table 5: participants with white
skin color (n=29) showed a mean of serum vitamin D
level higher than those of dark skinned (n= 40)
12.28+5.1ng/ml and 11.4+3.37ng/ml respectively. The
relationship between skin color and serum levels of
vitamin D among the study population was insignificant,
P=0.632.

The relationship between wusing sun screen by
participants and the mean serum levels of vitamin D was
shown in Table 6: Those participants who always used
sun screen were 5 (7.4%) had less mean level of vitamin
D 11.45+1.129, while those subjects used sunscreens
rarely 42(60%), had highest mean level of the vitamin
11.94+4.294. There was no significant differences
between means serum vitamin D and application of sun
protection creams P > 0.05.

Table 1. Participants’ characteristics

Table 4. Relationship between serum vitamin D level
and place of residence (Rural- Urban)

Serum vitamin D

Place of resident Mean +S D P value
Urban 61 11.56 £4.702
0.238
Rural 9 13.24 £3.731

n = number of participants

Table 5. Distribution of serum 25(0OH)D3 and skin
color among participants

Mean + SD ng/ml

White 29 12.28 +5.12
Dark 40 114 +3.37 0.632
Others 1 958 +1

n = number of participants

Table 6. Distribution of serum 25(OH)D3 and using
sunscreen among participants

Serum vitamin D

Variable ‘ Mean £ SD | Range ‘
Age (year) 22.4+2.01 19-30
Weight (Kg) 53.79+22.4 36-76
Height (m) 157.6 +£5.29 1.47 - 1.69
BMI 21.69 +4.18 16 -32

Use sunscreen NO (%) ‘ Mean +SD ‘ P-value
Always 5(7.14%) 11.45+1.129
Some times 23(32.86%) 11.54 +4.093 0.922
Rarely 42(60%) 11.94 +4.294

4. Discussion

Table 2. Distribution of serum 25 (OH)D levels among
participants

P Da Deficienc Insufficiency | Normal
<30 nt 10-30 >30 | Total
9 ng/ml ng/ml
Count (n) 24 46 00 70
Total % 34.3% 65.7% 00 100%

n= Participants

Table 3. Distribution of serum 25(0OH)D3 with age
groups of the participants

D level (ng %
qro A.. ¥ ea Deficiency Insufficiency | Normal
<10 10-30 >30

19-20 7 3(4.28%) 4(5.71%) 0
21-22 38 11(15.71%) 27(38.57%) 0
23-24 10 3(4.28%) 7(10%) 0
25-26 13 6(8.57%) 7(10%) 0
27-28 1 0 1(1.4%) 0
29 - 30 1 1(1.4%) 0 0
Total 70 24(34.3%) 46(65.7%) 0

The present study revealed the status of vitamin D among
undergraduate females in Faculty of Medicine with
prevalence of vitamin D either deficiency or
insufficiency levels. There are growing evidences of
vitamin D significance in human health; also, there are
researches across the world to determine various health
impacts due to its deficiency. In Yemen few studies dealt
with the problem. The present study could add other
values in this field. The characteristics of the study
sample included 70 female students; their age ranged 19-
30 years with mean of 22.4 years old. The study revealed
that 24 (34.3%) participants were vitamin D deficient and
46(65.7%) where vitamin D insufficient, despite the city
of Aden is almost sunny the whole year. The obtained
results might be related to less sun exposure besides
wearing long dress covering the whole body (Hegab).
This finding was supported by previous data of numerous
studies that recorded high prevalence of vitamin D
deficiency and insufficiency among Middle Eastern
population [21]. A study carried out in Saudi Arabia
included 178 female medical students which showed
70.8% vitamin D deficient (<10 ng/ml) and 16.3% were
vitamin D insufficient (10-30 ng/ml), while 12.0% had
normal levels (>30ng/ml) [22]. Comparing our results
with Iranian study conducted on 254 students (128 males
and 126 females) at University of Shiraz, reported that
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half-female students were vitamin D deficient and the
other half were vitamin D insufficient [23].

A study was carried out on 103 medical students from
University of Las Palamas de Gran Canadian Spain [24].
The results showed vitamin D deficiency was observed
in 30% of students and 30% vitamin insufficiency which
is inconsistent with our findings, that might be the
differences in dressing styles and periods of sun
exposure. Another study was done on medical students
in Pakistan included 100 medical students and employee,
where 70% of the subjects had vitamin D deficiency and
15% were reported as insufficient level of vitamin D,
while 15% had normal range [25].

A Jordanian study found that prevalence of
hypovitaminosis D was 60% in the study group as a
whole, dress styles that covers the whole body has
adverse effects on vitamin D levels, although Jordanians
enjoy a plenty of sun shine, these data are suggestive of
widespread hypovitaminosis D in Jordan [26]. While in
a study in Tunisia showed hypovitaminosis D was highly
prevalent in women 47.6% [27] which supports the
present study.

The present study revealed a significant correlation
between the levels of vitamin D and skin color, white
skin participants had high levels of vitamin D than dark
skinned. This explained that formation of vitamin D is
related to skin pigment melanin, those people with dark
skin (more melanin) require more time for sun exposure
than those of white color (least melanin). The presence
of melanin decreases UVB penetration, causes
inadequate vitamin D synthesis. Our findings were
similar to a study in Saudi Arabia conducted on residents,
recorded that dark skin considered as one of the factors
in the study [24,28]. Recent studies recorded that people
of dark skin need 10-15 times more exposure of sun to
produce vitamin D [29].

Sun exposure is the most efficient way to obtain the daily
needs of vitamin D [30]. Yet the use of sun protection
contains high sun protection factor (SPF) to prevent skin
cancer, however, reducing UV-B absorption and
reducing vitamin D synthesis by 92.5% [30]. This study
showed no significant correlation between vitamin D
levels and use of sun protection by the subjects in this
study. It might be due to that products applied by
participants were of low quality. The present study
showed lower levels of vitamin D among female students
live in urban areas than those live in rural houses, our
results were consistent with previous reports [8,1].
Another study agrees with ours showed women living in
urban areas has lower levels of vitamin D compared with
rural women [31]. This might be due to the difference in
hours of sun exposure during the day.

5. Conclusion and Recommendations

The present study concluded the following: Vitamin D
deficiency and insufficiency is prevalent among female
students in Faculty of Medicine University of Aden.
Female dressing style and avoidance of sun exposure out
doors are considered as strong risk factors for
hypovitaminosis D.

Authors recommend more similar researches with
expanded sample sizes including males.

Finally, it is time for health care professionals and health
policy makers to establish an awareness programs about
vitamin D importance among population in Aden.
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