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Abstract. - OBJECTIVE: Vitamin D deficien-
cy is prevalent in Saudi Arabia. Inability to get
sun exposure greatly influences Vitamin D lev-
els. Getting enough Vitamin D during childhood
and young adulthood can prevent possible fu-
ture diseases.

We aim to estimate the level of knowledge of
Saudi University students about Vitamin D and
Vitamin D supplements, to correlate it with their
attitudes and practices to sun exposure and Vi-
tamin D supplements and to compare between
males and females.

MATERIALS AND METHODS: This is an ep-
idemiological cross-sectional KAP study con-
ducted at King Saud University in Riyadh. A
stratified random sampling technique was used
where students were randomly selected from 3
colleges and stratified to males and females. N=
767 students completed the online survey used
to assess the knowledge, attitudes, and practic-
es of the students.

RESULTS: We found that the level of knowl-
edge of university students was moderate to
low (mean equivalent to 40%) where females had
better knowledge. Also, their practices are not
sufficient to maintain healthy Vitamin D levels as
only 8.2% stay in the sun for more than an hour
during weekdays. Only 10.2% of students take
regular Vitamin D supplements, where females
are the more likely users. 99.1% of students stay
indoors during work.

CONCLUSIONS: The knowledge about Vi-
tamin D is low among university students but
slightly higher in females and medical students.
Almost all participants work indoors and most
of them wear a mask whenever going out. Few
students take regular Vitamin D supplements.
Females agreed more they have Vitamin D defi-
ciency and take supplements more than males.
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Introduction

Vitamin D deficiency, as defined by low levels
of 25(OH)D in blood, is prevalent worldwide. Vi-
tamin D deficiency or insufficiency is documented
among healthy individuals in large-scale studies
from all parts of the world'. Vitamin D deficiency
is especially very common in Saudi Arabia. It is
estimated that 60% of Saudi population have Vi-
tamin D deficiency?.

1,25(OH)2D is the main form of Vitamin D,
which produces most of its biologic actions such
as Calcium absorption and bone formation®.

It is also suggested that Vitamin D has a positive
immune modulating function, which induces anti-in-
flammatory and anti-fibrogenic pattern in the liver*.

The two main forms of Vitamin D are:

1. Vitamin D2 or Ergocalciferol, obtained from
Yeast and plants.

2. Vitamin D3 or cholecalciferol, produced in
the skin from 7-dehydrocholesterol under the
influence of UV irradiation, which is consid-
ered the primary source’.

Other good sources of Vitamin D are fish, egg
yolk, and offal such as liver. Some countries for-
tify milk and other food with Vitamin D as well°.

The flesh of fatty fish (such as salmon, tuna)
and fish liver oils are considered as some of the
best sources’.

According to the Saudi Arabian Ministry of
Education, in 2017-2018 the number of university
students in Saudi Arabia is about 2 million®.

Generally, the age range of university students
is between (19-26)°.

At this Age, maintaining a healthy Vitamin D
level is essential in the prevention of bone prob-
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lems including future osteoporosis, Osteomalacia
and low back pain!®!!. Tt is also essential in the
prevention of the development and progression
of Non-alcoholic fatty liver disease (NAFLD)'?,
and Colon Cancer". Also, at this age group, Peak
Bone Mass (PBM) is reached, which is also very
important in the prevention of osteoporosis'*.

Vitamin D, Calcium intake and physical activ-
ity are all essential to obtain the highest possible
PBM and the lack of Vitamin D will prevent the
achievement of maximum bone mass'*'’". One of
the most important times when students get to in-
crease their Vitamin D levels is during the sum-
mer, when sunlight is available for a long time and
people tend to go out on vacation a lot.

That is why, there is a 30% increase in Vitamin
D levels during summer!'®1°,

While in winter, Vitamin D levels drop due
to low sun availability and the tendency to stay
home due to the cold weather'>".

On some occasions, the primary source of Vi-
tamin D (sun exposure) can be unavailable like in
winter or avoided like in lockdowns and during
some pandemics where there are recommenda-
tions to stay at home.

During the summer vacation of 2020, most of the
world’s population including Saudi population expe-
rienced a lockdown due to a novel strand of Corona-
virus SARS-CoV-222! which was officially consid-
ered a pandemic by the World health Organization?.

During lockdowns and certain pandemics, peo-
ple are obliged to stay at their homes and never
go outside®.

This caused scarce time of sun exposure, at one
of the most important times when students tend
to get enough sunlight and subsequently increase
their Vitamin D to a healthy level®.

Even after the lockdown is over and until the
date of this study, people are still advised not to
leave their home frequently and not go out and
gather unless necessary or if the group is vacci-
nated. Also, schools and universities provided all
their lectures online without the need to go out
to avoid gatherings of students, which leads to
scarce time of sun exposure.

Despite the importance of Vitamin D at this age
group as mentioned earlier, only few studies!®!%*
have been conducted on them in terms of their
knowledge, attitudes and practices to Vitamin D,
sun exposure and Vitamin D supplements.

That is why in this research we aim to learn
more about the knowledge of this age group about
Vitamin D and correlate that knowledge to their
attitudes and practices to sun exposure and Vita-
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min D supplements especially during times of low
sun availability, lockdowns and pandemics.

This might prove that it is essential to increase
the attention towards education about Vitamin D
and its sources and the potential risks caused by
Vitamin D deficiency especially in this particular
age group.

Also, it will necessitate implying education to
this age group to improve their sun exposure, the
consumption of Vitamin D rich food and the use of
Vitamin D supplements especially in times follow-
ing low sun exposure, lockdowns and pandemics.

Materials and Methods

This is an epidemiological cross-sectional KAP
study designed to assess knowledge attitude and
practices of Vitamin D and Vitamin D supplements
during times of low sun exposure and lockdowns. It
was conducted at King Saud University in Riyadh,
Saudi Arabia from October 2020 to March 2021.
The study is targeting university students in Riyadh
males and females with a sample size of 767 stu-
dents which were enrolled in this study. Stratified
random sampling was chosen to compare knowl-
edge, attitude, and practices between males and fe-
males. In order to achieve that, university students
were divided into two different strata (males and
females) from 3 selected colleges: College of Med-
icine, College of Law and Political Science and
College of Computer Science.

Subjects have been drawn randomly from each
of the previously selected colleges. With the aim
of each college and strata to represent respectively
around 1/3 and 50% of the total sample size (767)*.

Only healthy subjects with no history of can-
cers, calcium metabolic diseases, bone disease,
ongoing Vitamin D supplementation, hyperten-
sion, heart disease, pregnancy, diabetes, epilepsy,
and use of anabolic/systemic steroids were ac-
cepted on this study.

A validated questionnaire consisting of 34
items*%, arranged from two available literature
was used to assess knowledge, attitudes and prac-
tices towards Vitamin D across range of dimen-
sions, including the assessment of skin color type,
sun exposure, dietary knowledge about Vitamin
D etc. The questionnaire consisted of 5 questions
about demographics which include: gender, col-
lege, skin color type of housing and other ques-
tions, 3 questions about knowledge in which par-
ticipants were assessed on the factors that affect
Vitamin D production and absorption in the body,
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food sources of Vitamin D, and the health ben-
efits of Vitamin D. 7 questions about attitudes,
assessed by asking participants about their level
of agreement with statements. These included (a)
“From a health perspective, it is important to get
Vitamin D regularly”; (b) “I am prone to Vitamin
D deficiency if I did not get enough sunlight” and
17 questions about practices including questions
about if participants were working indoor or out-
door, time spent outside in the sun during work-
ing days and weekends, parts of the body usually
exposed to the sun, number of Vitamin D tests in
a year and their supplementation intake (if any).
Questions were also asked about dietary intake.

The scoring system for knowledge is as follows:

- Each question will have a maximum score of 2.

- Complete answer ensures full mark and in-
complete answer will get half the marks
while weak answer gets no marks.

- A final score of (5-6) means strong knowl-
edge, (2-4) Moderate knowledge, (0-1) Weak
knowledge.

All data were collected in the questionnaire us-

ing a translated Arabic version. It was collected
during the second wave of COVID19%.

Table I. General characteristic and frequency distribution of
participants (N=767).

Variables Frequency (%)
Gender

Male 369 (48)
Female 398 (52)
College

College of medicine 247 (32.2)
College of political science and law 238 (31)
College of computer science 282 (36.8)
Type of housing

Vella 642 (83.6)
Apartment 54 (7.0)
Ground floor 48 (6.3)
Student housing 19 (2.5)
Others 3(0.4)
Missing 1(0.1)
Skin color

Fair or pale 268 (34.9)
Fair to beige 388 (50.6)
Light brown (Olive) 100(13)
Very dark brown 8()
Dark brown 3(0.4)
Work

Indoors 760 (99)
Outdoors 7(1)
Have you done Vitamin D test

in the past 3 months?

Yes 182 (23.7)
No 585 (76.3)

A pilot study of 14 subjects with reliability test
was done to ensure that the translated version is
clear and easy to fill. An invitation message using
social media platforms, and emails was sent to the
respective participants with a link to the survey.

Data were analyzed using SPSS 26.0 (IBM,
Armonk, NY, USA) version statistical software.
Scores and number of responses were computed
using Excel. Quantitative data were expressed as
mean + S.D, while qualitative data as frequencies
and percentages. Bivariate statistical analysis was
carried out using appropriate (chi-square) sta-
tistical test, based on the type of study and out-
come variables. Numerical data were compared
by independent Student’s #-test for two groups
and ANOVA for more than two groups. For dif-
ferent categories of knowledge, attitude and prac-
tices, comparisons were made based on gender,
skin color, type of housing and type of college. A
p-value of <0.05 was used to report the statistical
significance and precision of results.

Results

The total participants in this study were 767 col-
lege students from King Saud University, where
males constituted 52% and females 48% of the
responses. Of those, 32.2% were from College of
Medicine, 31% from College of Political Science
and Law and 36.8% from College of Computer
Science. The vast majority (83.3%) lived in Vel-
la. Almost half of the students (50.6%) had fair to
beige skin color, where the other half had mostly
fair or pale skin (34.9%). Only one quarter of the
students (23.7%) did Vitamin D test in the past 3
months. Almost all students (99.1%) remained in-
doors during their work (Table I).

The outcome of the study contains the knowl-
edge of university students about Vitamin D.

The questions include one question about
Sources, one about health benefits, and one about
factors affecting Vitamin D levels where more
than one answer can be chosen.

Each question was scored out of 2 and the
mean of the total score out of 6 for all 3 questions
was measured for males and females, and for
each College of Medicine, Political Science and
Law and Computer Science, and_the difference
in the knowledge of the students about Vitamin
D according to their Gender, college, attitudes
and practices towards sun exposure and Vita-
min D supplements is shown in (Table II). The
mean knowledge score was considered moderate
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Table Il. Mean score and correlation of the level of knowledge with different variables including demographics, attitudes, and

practices of participants.

95% Confidence interval
of the difference

Variable Mean™  p-value™ Upper Lower
Gender
Male 2.15 <0.001 -0.275 -0.698
Female 2.64
College
Medicine 3.15 <0.001 2.98 3.32
law and political science 1.87 2.03 2.37
Computer Science 2.20 1.70 2.05
Total 2.4
It is important to get sun Exposure everyday
Agree 2.5 <0.001 0.672 0.200
Do not agree 2.06
I think I have Vitamin D deficiency
Agree 2.37 0.333 0.120 -0.352
Do not agree 2.48
Time spent outdoors during the weak
More than an hour 1.97 0.021 -0.75 -0.876
Less than an hour 2.45
Time spent outdoors during holidays
More than an hour a day 2.20 0.084 0.033 -0.517
less than an hour a day 2.44
Do you take Vitamin D supplements?
always 2.73 0.041 0.712 0.015
never 2.37

*Score of knowledge about Vitamin D with maximum score of 6. Q1/ What are the sources of Vitamin D? Q2/ What are the
health benefits of Vitamin D? Q3/ What are the factors affecting Vitamin D? A p-value of <0.05 is considered significant.

to low (mean score= 2.4). Female students have
significantly better knowledge about Vitamin D
(mean score= 2.64) compared to males (mean
score=2.15) (p<.001). Students from College of
Medicine had significantly better knowledge than
other colleges (p<.001). Students who Agreed
that “it’s important to get sun exposure every-
day” had significantly better knowledge (mean
score=2.5) compared to those who do not agree
(mean score=2.06) (p<.001). There was no signif-
icant difference in knowledge between those who
thought that “they have Vitamin D deficiency” or
not (p=0.333). The knowledge of those who spent
less than one hour in the sun during workdays
was significantly higher than those who spent
more than an hour in the sun during workdays
(»p=0.02) while there was no significant difference
in knowledge between those who spent more than
an hour in the sun during holidays and those who
spent less than an hour in the sun during holidays
(»p=0.08). Students who always took Vitamin D
supplements had significantly better knowledge
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about Vitamin D in comparison to those who do
not take Vitamin D supplements (p=0.04).

The association between participants demo-
graphics and attitudes and practices is summarized
in (Table II). Female students agreed significantly
more (»p<0.001) than male students that they have
Vitamin D deficiency. Students at college of com-
puter sciences agreed the most (p<0.001) that they
have Vitamin D deficiency. Vitamin D supplements
were taken significantly more (p=0.006) among
female students compared to males. 66 students
(8.2%) agreed they stay in the sun for more than an
hour during weekdays. 78 students (10.2%) stated
that they are taking Vitamin D supplements.

In (Table IV) more practices of university stu-
dents regarding sun exposure and Vitamin D con-
sumption are shown. Nearly two thirds (62.8%,
66.6%) of the participants consume milk and
eggs respectively on regular bases, and less than
quarter of the participants (18.9%) consume fish
on regular bases. Almost three quarters (71.8%)
of the participants wear masks whenever they go
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out. More than three quarters of the participants
mentioned that their reason for avoiding sun expo-
sure is hot weather, and less than quarter of them
(18.2%) mentioned that it is because of lockdown
and the recommendations to stay at home.

Discussion

Vitamin D is one of the important hormones in
the body that play an important role in many met-
abolic functions’.

Vitamin D deficiency is a very prevalent medi-
cal problem that many people suffer from'.

There are many epidemiological surveys con-
ducted about Vitamin D. Our study is one of
the few studies that have been conducted in our
region and to our knowledge, the only study in
Saudi Arabia that tests all university students’
knowledge, attitude and practices toward Vita-
min D especially during and post lockdown as in
(Covid-19).

We also aim to fill the shortage of information
about this subject.

After analyzing the results, we found that 99%
of the students stay indoors. So, they are deprived
of sun exposure, which is considered the major
source of Vitamin D*%,

We also found that 71.8% of the students use
a mask due to the Covid-19 pandemic which also
may contribute to Vitamin D deficiency.

We estimated the level of knowledge about Vi-
tamin D and expected that the level of knowledge
would be high but based on our result it was weak
and significantly less than what we expected, and
this is supported by a study conducted in Canada,
which showed poor knowledge about Vitamin D
among university students®.

We also thought that females will have better
knowledge than males and it was supported in our
results as statistically significant.

The reasons that may contribute to these find-
ings vary, the lack of education about Vitamin
D during school may contribute the most. Also,
not enough campaigns about Vitamin D are tar-
geting university students, and social media lacks
awareness about Vitamin D but awareness about
Vitamin D among university students can still be
raised by taking adequate measures.

We found that only 9.2% of the males get more
than an hour of sun exposure during weekdays
which was almost similar to females. This was
supported by another study conducted in a nearby
country®, which showed that both males and fe-
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males have the same duration of exposure to sun
during weekdays.

Most of the student in college of Computer Sci-
ences agreed that they have Vitamin D deficien-
cy which we think is because they use computers
indoors in most of their time, in addition to the
lockdown.

Despite high concerns about being Vitamin D
deficient, only 10.2% of the participants take Vi-
tamin D supplements, but among those who re-
ported taking it, female students were more likely
the users of supplements. This can be due to the
better knowledge about Vitamin D that females
have compared to male.

University students are expected to be aware
of Vitamin D importance, especially students at
College of Medicine who had the highest level
of knowledge among other colleges in our study.
This is logically accepted as they probably have
material concerning Vitamin D in their curriculum
unlike other colleges.

Based on our findings only 23.7% did Vitamin
D test during the past three months. This shows
to be higher compared to another study conduct-
ed on medical students which showed that only
5.5% did recent Vitamin D test*. This shows that
students may have more attention about the risk
of having Vitamin D deficiency following quar-
antine. Theoretically, that may indicate a good
knowledge.

We hypothesized that half of the participants
are not taking Vitamin D supplement.

In fact, our result is significantly below our es-
timation by a large margin, this can be attributed
to the lack of knowledge and possibly avoiding
visiting clinics during Covid-19 pandemic.

The low level of knowledge among universi-
ty students can be an important factor explaining
why more than 60% of Saudi population has Vita-
min D deficiency?. Our results highly support the
association between knowledge toward Vitamin
D and Vitamin D deficiency. We believe that the
results obtained from our study are applicable to
the general population, as more than two-thirds of
the population in Saudi Arabia are of those below
the age of (34)’!, and since university students
who are considered a highly educated part of the
community showed a lack of knowledge about Vi-
tamin D, we expect the general population to have
an even further deficit in that regard which can be
threatening to their health.

The association between participants’ demo-
graphic and attitudes showed that females expect
that they have a Vitamin D deficiency more than



Knowledge attitudes and practices of university students about Vitamin D post lockdowns

Table IV. Number of subjects with dietary and lifestyle practices in population studied.

Questions of practice

No. of respondents (%)

Which of the following is part of your diet?
Milk

Butter

Eggs

Oily fish (salmon, tuna, sardine)

Liver

Which of the following did you wear when going out?
Wear a cap, scarf or hat

Wear a shirt with long sleeves

Wear sunglasses

Wear a mask

Use umbrella for sun protection

Why didn’t you leave the house?

Hot weather

Indoor lifestyle

Cosmetic reasons (e.g., to avoid skin tanning)
Fear of skin cancer

Lack of time

Lockdown

482 (62.8)
127 (16.5)
511 (66.6)
115 (18.9)
76 (10.16)

315 (41.1)
347 (45.2)
272 (35.5)
551 (71.8)
6(0.8)

603 (78.6)
309 (40.2)
214 (27.9)
65 (8.5)
281 (36.6)
140 (18.2)

Values under responses column represent number and percentages of participants (percentages may not add to 100% since a

participant may choose more than one option).

males. This is accepted in our society because of
conservative female clothes.

Fish is an important source of Vitamin D yet
participants documented low consumption of it,
so it should be added to their diet as it also has a
cardioprotective role*.

Many students still reported that the main
reason that makes them refrain from leaving the
house is hot weather even when responses were
collected during autumn while only few men-
tioned recommendations to stay at home as a rea-
son. This shows how much the weather is affect-
ing the practices of Saudi population toward sun
exposure therefore, Vitamin D supplements may
be a good alternative in that population.

Conclusions

Our study concludes that the knowledge about
Vitamin D is low among all university students
but slightly higher in females and medical stu-
dents. Almost all participants are working indoors
and most of them even wear a mask whenever go-
ing out. Very few students take regular Vitamin
D supplements. Females agreed more they have
Vitamin D deficiency and take supplements more
than males.

More education about Vitamin D should be pro-
vided to all students from elementary to university

students. Education through health campaigns, TV
and social media about Vitamin D and Vitamin D
supplements is also recommended to all as it will
increase community awareness about health acts
associated with Vitamin D. Students are urged to
measure their Vitamin D levels and keep it at a
healthy level by potentially using supplements es-
pecially following the lockdown period.
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