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INTRODUCTION

Vitamin D is a fat soluble vitamin and is naturally present 
only in few foods [1]. It is fortified in many food items, and 
also endogenously synthesized by the skin on exposure 
to sunlight [1-3]. Dietary vitamin D3 absorbed in the 
intestine or vitamin D3 actively synthesized in the skin, on 
exposure to ultraviolet B (UVB) rays is then transported 
to the liver. Vitamin D is metabolized in the liver to 
25-hydroxyvitamin D (25OHD). It is further converted 
into active form, 1,25-hydroxyvitamin D (1,25OHD) in 
the kidney [2]. However, 25-hydroxyvitamin D has a long 
serum half-life (approximately 2-3 weeks) and hence 
its estimation in the blood is a good measure of vitamin 
D status of an individual [2]. Vitamin D deficiency is a 

common and one of the most neglected medical problems 
seen worldwide [1]. Rickets, a skeletal disorder is the 
major problem associated with vitamin D deficiency in 
children. Deficient status of vitamin D in adults result in 
bones and joint pains, muscle weakness, osteomalacia, 
and increased susceptibility to fractures. It is also 
associated with increased risk of chronic conditions 
such as diabetes, cancers, depression, autoimmune, 
cardiovascular, and infectious diseases [1,4-8]. 

Inadequate exposure to sunlight is the major risk factor 
for vitamin D deficiency. Anything that interferes with 
the direct penetration of the skin by the ultraviolet 
B (UVB) rays, emitted from the sun will affect the 
cutaneous synthesis of vitamin D3 [9,10]. In Middle-
Eastern countries the problem of hypovitaminosis D 
is very common, though climate is sunny with clear 
skies in most part of a year [2]. Several social and 
cultural factors have contributed to this unexpected 
circumstance. Women of all age group in Middle-East are 
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inadequately exposed to sunlight due to their custom of 
covering complete body including hands and face with 
cloths [11,12]. Studies have shown that at least 15%-
20% of the body surface needs to be exposed to sunlight 
for adequate period of 10-20 minutes for synthesis of 
sufficient amount of vitamin D [13]. Added to this, women 
are more concerned about their appearance and health 
and are afraid of their skin getting tanned on exposure to 
sunlight [2]. Therefore they like to stay inside the house 
or office during most of the daytime. Studies have shown 
that vitamin D deficiency is more prevalent in females, 
including pregnant and lactating women of Gulf nations 
[2,14]. Besides inadequate sun light exposure, many 
other factors contribute to vitamin D deficiency. Topical 
application of the sunscreen will decrease vitamin D3 
synthesis in the skin by 99% [15]. Insufficient oral intake 
of oily fishes (Salmon, Tuna, and Mackerel), dietary egg, 
and fortified milk and milk products are the other factors 
that contribute to vitamin D deficiency [10]. The Institute 
of Medicine, USA recommends daily intake of 600 IU of 
vitamin D from food and supplements in children and 
adults [9]. The present research was aimed at assessment 
of knowledge and awareness about sources of vitamin 
D and consequences of hypovitaminosis D among pre-
medical year students of Oman Medical College.

MATERIALS AND METHODS

It is a cross sectional study and the study group includes 
all the pre-medical year students (2nd and 3rd year) 
enrolled in the year 2017-2018. The study was approved 
by the Institutional Research and Ethical committee. The 
study was conducted after obtaining necessary informed 
consent from the students.

A pre-designed questionnaire was distributed to all the 
participants to assess their knowledge about vitamin D 
rich sources, recommended daily intake of vitamin D, 
and consequences of hypovitaminosis D. The data were 
collected, tabulated, and statistically analyzed using 
Microsoft Excel. Qualitative data were expressed as 
numbers and percentage.

RESULTS AND ANALYSIS

The results of the study were illustrated in Table 1 
and Table 2. A total of 127 pre-medical year students 
voluntarily participated in the study. The current study 
revealed that majority of the students were aware of 
vitamin D (97.64%) and that vitamin D deficiency leads 
to bones and joint (80.31%) pains. More than fifty 
percent (>50%) of the students were unaware of other 
consequences of vitamin D deficiency such as rickets, 
diabetes mellitus, cancer, depression, autoimmune, 
cardiovascular, and infectious diseases. Regarding 
sources of vitamin D, 94.45% of the students knew that 
sunlight is an important natural source. However, only 
19.69% correctly stated that minimum of 10-20 minutes 
sunlight exposure is required for adequate vitamin D 
synthesis. Nearly half of the students (51.97%) believed 
that complete covering of body including face and hands 
could lead to vitamin D deficiency. About three-fourth of 

the students (72.44%) correctly stated that vitamin D is 
present in many food sources. However their knowledge 
about vitamin D rich foods is low. The participants 
indicated oily fishes (55.12%), milk and milk products 
(37.01%), vegetables (67.72%), chicken and duck 
eggs (31.49%), meat (49.61%), fruits (73.23%), and 
cereals (62.20%) as vitamin D rich food sources. The 
participants’ knowledge about daily dose of vitamin D 
intake for children and adults was also weak as their 
answer varied from 200 IU to 1000 IU, while only 15.75% 
correctly stated 600 IU as the daily recommended dose 
(Figures 1-3).

Table 1: Statements regarding knowledge about consequences of 
vitamin D deficiency

Statement
Students’ responses

Yes No Don’t 
know

Have you heard of 
vitamin D? n=124 (97.64%) n=3 

(2.36%)  -

Do you think vitamin D 
deficiency can lead to 
bone and joint pains?

n=102 (80.31%) n=9 
(7.09%)

n=12 
(9.45%)

Which of the following 
is/are related to vitamin 

D deficiency

Number of students 
answered yes

  

i. Cardiovascular disorders: 
n=39 (30.71%)

ii. Diabetes Mellitus: n=21 
(16.54%)

iii. Depression: n=42 
(30.07%)

iv. Certain type of cancers: 
n=33 (25.98%)

v. Infectious diseases: n=36 
(28.35%)

vi. Certain autoimmune 
diseases: n=30 (23.62%)

vii. Rickets: n=57 (44.88%)

Table 2: Statements regarding knowledge about sources of vitamin D

Statement
Students’ responses

Yes No Don’t 
know

Do you think that sun exposure 
is an important source of 

vitamin D?

n=120 
(94.45%)

n=5 
(3.94%)

n=2 
(1.57%)

How much time do you need 
to spend in the sun to get 

sufficient vitamin D
 

  

Less than 10 minutes n=16 
(12.60%)

10 to 20 minutes n=25 
(19.69%)

1 hour n=24 
(18.90%)

2 hours n=7 (5.51%)

I don’t know n=55 
(43.31%)

Do you think complete covering 
of body (including hands and 

face) with cloths lead to vitamin 
D deficiency

n=66 
(51.97%)

n=33 
(25.98%)

n=24 
(18.90%)
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Questionnaire responses on sources of vitamin D
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Figure 2: Questionnaire response on vitamin D sources

Questionnaire response on optimum duration of sunlight
exposure
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Figure 3: Questionnaire responses on duration of sunlight 
exposure

DISCUSSION

The current study assessed the knowledge and 
awareness about vitamin D sources, daily dietary intake 
of vitamin D, and consequences of vitamin D deficiency 
among pre-medical year students of Oman Medical 
College. Almost all the students (97.64%) of the study 
group had heard of vitamin D. Similar studies conducted 
by Arora et al. and Audrey et al. revealed that 98% and 
99.5% of the participants were aware of vitamin D 
respectively [16,17]. 

Vitamin D plays a vital role in maintenance of calcium and 
phosphorus metabolism and bone homeostasis. The long 
term vitamin D deficiency could lead to musculoskeletal 
disorders such as bones and joint pains, osteoporosis, 
osteomalacia, and rickets in children. Majority of our 
participants (80.31%) correctly knew that vitamin D 
deficiency could lead to bone and skeletal disorders. 
The present findings are slightly lower in percentage 
but consistent with the study conducted by Lhamo et al. 
where 94% of the students responded correctly for the 
same question [18]. Recent studies have found higher 
prevalence of systemic disorders such as autoimmune 
disorders, diabetes mellitus, cardiovascular disorders, 
cancers, mental disorders, and infectious diseases in 
vitamin D deficiency states [6,18]. In our study, we 
found lack of this knowledge among 70-80% of the 
participants. In line with this finding, several studies 
have also showed lack of knowledge among majority of 
the participants [18,19].

Do you think we get vitamin D 
from food items?

n=92 
(72.44%)

n=4 
(3.15%)

n=32 
(25.20%)

Which of the following is/are 
rich sources of vitamin D

Number of 
students 

answered yes

  

i. Meat: n=63 
(49.61%)

ii.

Oily fishes 
such as 

Solomon: 
n=70 

(55.12%)

iii.

Vegetables 
like Carrot 

and Beetroot: 
n=86 

(67.72%)

iv.

Cereals such 
as rice and 

wheat: n=79 
(62.20 %)

v.

Milk and milk 
products: 

n=47 (37.01 
%)

vi.

Chicken 
and Duck 

eggs: n=40 
(31.49%)

vii.

Fruits like 
orange, 

apple, and 
grapes: n=93 

(73.23%)
Which of the following is the 
correct recommended daily 

dose of vitamin D for children 
and adults?

No of students 
answered yes

i.

200 IU 
(international 

unit): n=15 
(11.81%)

ii. 400 IU: n=38 
(29.92%) 

iii. 600 IU: n=20 
(15.75%)

iv. 800 IU: n=7 
(5.51%)

v. 1000 IU: n=25 
(19.69%)
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Figure 1: Questionnaire response on consequences of vitamin D 
deficiency
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With regard to knowledge of vitamin D sources, most 
of the students (94.45%) responded with sunlight 
exposure as the major source of vitamin D. However, 
only 19.69% of the students had correct knowledge 
that minimum of 10-20 minutes per day sun exposure is 
required for adequate synthesis of vitamin D. A similar 
study conducted by Khan on Omani female university 
students also reported that majority of the students 
(90.6%) knew that sunlight exposure is a major source 
of vitamin D and most of them did not know about 
duration of sun exposure required to get enough vitamin 
D [19]. Nearly fifty percent of the students did not know 
that covering of hands and face during sun exposure will 
affect the vitamin D synthesis. Studies conducted in the 
Middle Eastern countries found out covering of hands 
and face by females because of their social culture is the 
major risk factor of vitamin D deficiency [11,12,20].

In the present study, as in many previous studies, we 
observed that students’ knowledge regarding dietary 
sources of vitamin D was insufficient [21-23]. Among the 
food products, fishes like Salmon, cod liver oil, egg yolk, 
milk and milk products are proved to be rich in vitamin 
D. The students responded with wide range of answers 
for a question asked about vitamin D rich food sources. 
Only 55.12% of the students stated correctly that oily 
fishes like Salmon are rich in vitamin D, while milk 
products and eggs are chosen by 37.01% and 31.49% 
students respectively. 

The question on daily recommended dose of vitamin D 
revealed that students have lack of knowledge as they 
chose answers varied from 200 IU to 1000 IU, while 
only 15.75% of the students rightly said 600 IU is the 
daily recommended allowance of vitamin D for adults 
and children. A study conducted by Khan also showed 
similar findings [19]. 

CONCLUSION

The present study identified a lack of knowledge and 
awareness about importance of vitamin D among the 
study group. They have an inadequate knowledge 
about consequences of vitamin D deficiencies, vitamin 
D rich dietary sources, recommended daily intake, and 
the importance of optimum sunlight exposure. The 
knowledge deficit among medical students would awake 
medical teachers to design training modules to increase 
awareness about importance of vitamin D among 
medical students at an early stage of their training. This 
would help the students to adopt themselves and create 
awareness among the public to have a good healthy life.
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