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Abstract

We being medical students have a rudimentary understanding of the metabolism and functions of Vitamin D but how well can
that be translated to everyday life. We aimed to find out the knowledge, attitude and perception about Vitamin D, its deficiency
and management amongst undergraduate medical students. A cross-sectional study was conducted amongst fourth- and fifth-
year clinical phase medical students of Melaka Manipal Medical College. An online questionnaire was distributed via google
forms and a total of 110 total responses were collected. The data was then analyzed statistically using Epi info software version
7.2.4.0. Unpaired T-test, ANOVA, X and logistic regression tests were used to analyze the data. The findings show that
82.73% of participants obtained a low knowledge score. A massive 91.82% participants obtain their Vitamin D information via
university lecture classes. In regard to, to attitude, the majority of participants 67.27% have a poor attitude towards sunlight
exposure. 71.82% of participants do not take a vitamin D supplement. This study shows that there is a significant association
(P-value= 0.030) between race of participant and the attitude towards sunlight exposure. A significant positive association was
established between the presence of a history of familial Vitamin D deficiency with the consumption of Vitamin D supplements
(OR=16.23, 95% CI=2.96-88.93, P-value <0.001, X? value=14.97). However, there was no association between the year of
study and the knowledge of participants. In summary, it is clear that both Knowledge and attitude of participants are clearly
underwhelming. The perception of participants towards Vitamin D is very low. Thus, it is clear that we make the
recommendation to the institute to emphasize and increase student participation in relation towards said students knowledge of
Vitamin D and its deficiency so that when said students become practitioners of medicine they will not miss a diagnosis of
Vitamin D deficiency.
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classical clinical manifestations of Vitamin D deficiency but
1. Introduction recently, non-musculoskeletal conditions such as metabolic
syndrome, autoimmune disorders, and even cancer are
attributable to vitamin D deficiency. [1] A deficiency of
vitamin D is also seen to be related to the molecular
mechanisms that lead to Diabetes and cardiovascular risk. [2]
Globally it has been shown that Vitamin D deficiency is a
global public health problem regardless of age group. [12]

In the past few decades, Vitamin D has taken the spotlight
when in regard to research regarding vitamins. [1]
Understandably so because vitamin D has been shown to
play a role in bone and calcium metabolism based on already
established literature. [2-4] Rickets and osteomalacia are the
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There is a prevalence of Vitamin D deficiency in countries
with low latitude, which was thought to have sufficient
synthesis of Vitamin D by exposure of type B ultraviolet
radiation that is present abundantly in sunlight exposure. [4-
8] Low vitamin D levels have been detected in 1 billion
people worldwide regardless of ethnicity or age group. [3]
Malaysia is no exception to these numbers; the estimated
value of Malaysia suffering from vitamin D deficiency (<20
ng/ml) is 67.4% of adults and a range of 47-75% for children.
[3, 7, 9] A few major reasons for the worldwide spread of this
nutritional disorder has been lack of awareness about the
importance of vitamin D, its health benefits, and prevention
of deficient states across populations. [9-11, 45]

Awareness about the importance of vitamin D in maintaining
normal physiology as well as the effects of its deficiency is
very essential to prevent the widespread of disorders that
occur as a result of the deficiency. [13] Various efforts can be
made in order to bring this awareness. For instance, in the
community level, campaigns about vitamin D can be
organized for both low and high-risk populations. [14]
Besides that, the younger generation can be provided with
primary education to cultivate positive health behaviors from
a young age. [15]

Setting aside the awareness targeted towards the community
and younger generations, there is no doubt that medical
students, in other words, doctors of tomorrow play a crucial
role in raising awareness about vitamin D deficiency. [16]
These future doctors should be well informed and
knowledgeable in order to be able to educate the general
population who are not in the medical field. [6] The soon-to-
be medical practitioners could influence the formation of
beliefs and social norms about health, and behaviours that
promote health as well as the progression of impending
policy development and health education programs. [18]
Thus, medical students should be the target for introducing
such long-term changes. [17]

Previous research findings suggests that the rate of awareness
amongst medical students has been overwhelmingly low. [16]
Jain et al. (2011), found that less than 50% of the health
visitors and even lesser midwives regularly advised vitamin D
supplementation to their patients. [19] In addition, even
general practitioners (GPs) were oblivious about different
aspects of supplementation. [19] Moreover, common
knowledge gaps were present in both the general population
and healthcare professionals, and this was said to act as an
obstacle in the prevention of the deficiency of vitamin D. [20]

In Malaysia, most researches focused on the prevalence and
factors that alter vitamin D levels. [3, 21-25] Only two
studies have been done regarding knowledge, attitude and
perceptions of vitamin D deficiency and that too, the target
population was the general public and Malay female office
workers respectively. [26-27] It is important to have a better
understanding of medical student’s knowledge, attitudes and
perceptions towards a healthy lifestyle in order to design
constructive and targeted health promotion programs. [28-29]
Thus, this study is an attempt to sensitize medical students
early in their training and demonstrate gaps in basic
knowledge related to the epidemic of vitamin D deficiency
and its management. This study shall exhibit the relationship
between the semester of the medical degree programme and
knowledge about vitamin D.

2. Methodology

2.1. Study Design, Time, Setting & Study
Population

An analytical type of cross-sectional study was conducted
from December 2020 until January 2021. The study
population consisted of 650 Malaysian and International
undergraduate medical students who were studying in the
clinical years in Melaka-Manipal Medical College (MMMC),
Malaysia.

ion survey or

Pop ipti
For simple random sampling, leave design effect and clusters equal to 1.

Population size 650
Expected frequency: 18 %
/éﬁt;erptable Margin of 75 %
Design effect: 1 0
Clusters: 1

Confidence  Clusler Total
Level Size Sample
80% 40 40
90% 64 64
95% 87 87
97% 104 104
99% 137 137
99.9% 198 198
99.99% 247 247

Figure 1. Calculation of minimal sample size.

2.2. Sample Size

After reviewing previous research regarding knowledge,

attitude and perception of vitamin D of medical
undergraduates in India, we arrived at an expected frequency
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of 18%. In the Indian study, only 18% of the students were
aware of the correct serum levels of vitamin D that indicate
deficiency and insufficiency of vitamin D. [30] Using “Epi
Info” version 7.2.4, taking into account our population of
650, confidence level at 95%, confidence limit at 7.5% and
expected frequency of 18%, we got a sample size of 87.

After adjusting non-response of 20%, we then came to a final
sample size of 109 using the formula below.

npopulation 87

=108.75=109

n final = =
1-nonresponse% 1-0.2

2.3. Sampling

Purposive sampling was used. The inclusion criteria are
students of Melaka Manipal Medical College who are
pursuing bachelor of Medicine and Bachelor of Surgery
(MBBS), these students must be in their clinical phase of the
MBBS degree, above 18 years of age as well as participate
voluntarily in this study and give their informed consent. The
exclusion criteria are students who did not complete all
compulsory questions, MBBS students who are in their
preclinical phase, students of Bachelor of Dental Surgery
degree (BDS) and Foundation of Science (FIS) students.

2.4. Data Collection

The data was collected through an online questionnaire for
which Google form was used. The questionnaire had eight
sections with a total of 35 questions. The first section embodied
informed consent. Second section included demographic data
such as age, gender, nationality, race and skin type based on the
Fitzpatrick scale [31]. Third section had 15 questions to assess
knowledge regarding vitamin D and its deficiency [30]. Section
4 contained 8 questions to assess the students’ attitudes towards
sun exposure [31]. The next section, section 5, was about
attitudes towards vitamin D. The questions in this section
assessed the concern of the patient regarding his or her own
blood vitamin D levels [31]. Questions in section 6 focused on
perceptions about food fortification and supplementation [31].

Section 7 and 8 had questions based on the answer to whether or
not the student took a vitamin D supplement. Section 7
contained questions for students who took vitamin D
supplements whereas section 8 contained questions for students
who did not consume vitamin D supplements.

2.5. Data Processing & Data Analysis

The data was collected from the distributed questionnaires
using Google forms and processed on Microsoft Excel.
Qualitative data in our study included gender, nationality, race,
semester, skin colour, source of vitamin D information, family
history, past history of vitamin D levels being tested,
consumption of vitamin D supplements by students and
perceptions about vitamin D. These data were analyzed by
deriving the frequency and percentage. Quantitative data in our
study such as age, knowledge score and attitudes score were
analyzed by calculating the mean and standard deviation (SD).

For the knowledge related questions, each correct response was
scored “1” while each incorrect response was scored “0”. The
scores were then converted into percentage. The minimum
possible score for the knowledge domain was 0 (0%) while the
maximum possible score was 15 (100%). For the attitude related
questions, the participants were scored 1, 2 and 3 respectively
based on their response “disagree”, “unsure” and “agree”.

Level of significance was set at P=0.05. Unpaired t-test and
ANOVA was used to assess the association between the
independent variables (demographic variables and family history
of vitamin D deficiency) and dependent variables (knowledge
scores and attitude scores). Chi square was used to assess the
association of the independent variables with the practice of
vitamin D consumption. ANOVA was used to analyze the
association between skin colour and attitude score about vitamin
D. Lastly, Chi square was used to assess the association between
skin colour and attitude when spending time outdoors in the sun.
Odds ratio was then used to associate between the independent
and dependent variables wherever applicable.

Table 1. Variables and statistical tests used in data analysis.

Independent Variable Dependant Variable

Statistical Test

Gender

Nationality

Race

Semester of MBBS Study

Family History of Vitamin D deficiency

Knowledge about Vitamin D, its Deficiency, and Management
Knowledge about Vitamin D, its Deficiency, and Management
Knowledge about Vitamin D, its Deficiency, and Management
Knowledge about Vitamin D, its Deficiency, and Management
Knowledge about Vitamin D, its Deficiency, and Management

Unpaired t-test
Unpaired t-test
ANOVA
ANOVA
Unpaired t-test

Independent Variable Dependant Variable Statistical Test
Gender Attitudes towards Vitamin D Unpaired t-test
Nationality Attitudes towards Vitamin D Unpaired t-test
Race Attitudes towards Vitamin D ANOVA
Semester of MBBS Study Attitudes towards Vitamin D ANOVA
Skin Colour Attitudes towards Vitamin D ANOVA
Family History of Vitamin D deficiency Attitudes towards Vitamin D ANOVA
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Independent Variable

Gender

Nationality

Race

Family History of Vitamin D deficiency

Dependant Variable

Perceptions & Practice about Vitamin D
Perceptions & Practice about Vitamin D
Perceptions & Practice about Vitamin D
Perceptions & Practice about Vitamin D

Statistical Test
Chi Square test
Chi Square test
Chi Square test
Chi Square test

Independent Variable

Dependant variable

Statistical test

Knowledge about Vitamin D, its Deficiency, and Management

Practice about Vitamin D

Logistic Regression

2.6. Ethical Consideration

All participants participated voluntarily after informed
consent was obtained. Incentives were not offered to the
participants of the study. The participants were allowed to
withdraw at any time without providing any reason. Their
identity was kept anonymous. All data collected was kept
confidential. The research was conducted ethically after
approval from the Research Ethics Committee, Faculty of
Medicine, Melaka Manipal Medical College, Malaysia.

3. Results

A total of 110 valid responses were obtained by the end of
the data collection period. The participants were aged
between 21 to 26 years. Mean age was 22 years. 69
participants were female (62.73%) while 41 were male
(32.27%). 90% of our participants were Malaysians while

10% were International participants. Most responses were
obtained from Indian participants (42.73%) followed by
Chinese participants (32.73%), others (16%) and lastly
Malays (10%). Students from semester 6 and semester 7 most
actively participated in our study. We received 40 responses
from semester 6 students (36.36%) and 48 responses from
semester 7 students (43.64%). 1 semester 8 student (0.91%),
12 semester 9 students (10.91%) and 9 semester 9 students
(8.18%) also participated in our study. In terms of skin
colour, most participants had medium, between white to
moderate brown skin colour (40%). 4 participants had light
or pale white skin colour (3.64%), 31 had white, fair skin
(28.18%), 21 had moderate brown skin
colour(19.09%), 8 had brown or dark brown skin colour
(7.27%) and 2 had very dark brown to black, black skin
colour (1.82%) respectively. The demographic details of the
participants are summarized in table 2.

colour

Table 2. Demographic details of the participants of the study (n=110).

Variables Frequency (%)
Age

21-23 97 (88.18)
24 -26 13 (11.82)
Gender

Male 41 (32.27)
Female 69 (62.73)
Nationality

Malaysian 99 (90.00)
International 11 (10.00)
Race

Malay 11 (10.00)
Chinese 36 (32.73)
Indian 47 (42.73)
Others 16 (14.55)
Semester of MBBS Study

Semester 6 40 (36.36)
Semester 7 48 (43.64)
Semester 8 1(0.91)
Semester 9 12 (10.91)
Semester 10 9 (8.18)
Skin Colour based on Fitzpatrick Scale

Light or pale white - Always burns, never tans 4 (3.64)
White, fair - Usually burns, tans with difficulty 31 (28.18)
Medium, between white to moderate brown - Moderately burns, moderately tans 44 (40.00)
Moderate brown - Rarely burns, tans more than average 21 (19.09)
Brown, dark brown - Rarely burns, tans very easily 8(7.27)
Very dark brown to black, black - Never burns, tans 2 (1.82)
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Table 3. Knowledge of medical students about Vitamin D, its deficiency and management.

Question Correct Response frequency (%)
Status of vitamin D deficiency in Malaysia 14 (12.73)
High risk groups for vitamin D deficiency 67 (60.91)
Problems associated with vitamin D deficiency 84 (76.36)
Sources of vitamin D 15 (13.64)
Adequate sun exposure to achieve sufficient vitamin D levels in Malaysia 32 (29.09)
Minimum amount of sun exposure required for synthesis of vitamin D in Malaysia 55 (50)
Recommended Daily Allowance (RDA) of vitamin D for adults aged 19-50 60 (54.55)
Recommended form of vitamin D supplement for nutritional deficiency? 56 (50.91)
Active biochemical form of vitamin D 51 (46.36)
Indicate Vitamin D serum levels at their insufficiency and deficiency levels in an adult 34 (30.91)
Dose regime of vitamin D3 recommended for treatment of vitamin D deficiency 45 (40.91)
Biochemical form of vitamin D most commonly associated with hypercalcemia and hypervitaminosis 74 (67.27)
Are calcium supplements required for all in treatment of vitamin D deficiency 40 (36.36)

Table 3 contains the percentage of correct responses received
for each question that assessed vitamin D knowledge. When
asked about the status of vitamin D deficiency in Malaysia,
12.73% of the participants responded correctly. When asked
about high-risk groups for vitamin D deficiency, 60.91%
responded correctly. For the problems associated with
vitamin D deficiency, 76.36% answered correctly. For the
sources of vitamin D, 13.64% of the participants answered
correctly. When asked about the adequate sun exposure to
achieve sufficient vitamin D levels in Malaysia, 29.09% of
the participants answered correctly. 50% of the participants
answered correctly when asked about the minimum amount
of sun exposure required for synthesis of vitamin D in
Malaysia. When asked about the recommended Daily
Allowance (RDA) of vitamin D for adults aged 19-50,
54.55% answered correctly. 50.91% of the participants
answered the recommended form of vitamin D supplement
for nutritional deficiency correctly. When asked about the
active biochemical form of Vitamin D, 46.36% got it right.
When asked to choose the correct levels of Vitamin D serum
levels which indicates insufficiency and deficiency levels in
an adult from multiple options, 30.91% chose the right
answer. For the question of the dose regime of vitamin D3
recommended for treatment of Vitamin D deficiency 40.91%
choose the right answer. When asked about the biochemical
form of Vitamin D which is most commonly associated with
hypercalcemia and hypervitaminosis, 67.27% of the
participants chose the right answer. For the question, “Are
calcium supplements required for all in treatment of Vitamin
D deficiency?”, 36.36% chose the right answer.

Table 4. Summary of knowledge levels of medical students about Vitamin
D, its deficiency and management.

grouped into 3 categories of low, moderate and high, 82.73% of
the participants obtained low scores, 17.27% obtained moderate
scores and no participants obtained high scores. The mean
knowledge score of the participants who filled our questionnaire
43.85% with a standard deviation of 15.01%.

Table 5. Sources of Vitamin D Information & Family History of Vitamin D

Intake.
Variables Frequency (%)
Source of Vitamin D Information *
University lecture classes 101 (91.82)
Health professionals (doctor, nurse, dietician, nutritionist) 28 (25.45)
Media (TV, newspaper, radio, internet, magazine) 49 (44.55)
Books 30 (27.27)
People around 2 (1.82)
Family History of Vitamin D Deficiency
Present 9 (8.18)
Absent 62 (56.36)
Have you ever had your Vitamin D levels tested?
Yes 14 (11.9)
Unsure 3(2.5)
No 101 (85.6)
Why did you get your Vitamin D levels tested?
Healthcare professional advised me to 20 (57.1)
Concerned about levels 12 (34.3)
Friend or family advised it 1(2.9)
Others 11 (31.40)

Variable Frequency (%)
High 0 (0)

Moderate 19 (17.27)

Low 91 (82.73)

Table 4 contains the summary of knowledge levels of the
medical students in our study. When the knowledge scores were

A multiple response question

Table 5 contains the information about the source of vitamin
D information of the participants and the presence or absence
of family history of vitamin D deficiency. The participants
had filled in multiple responses for the question about the
source of vitamin D information. Out of 110 participants, 101
mentioned that they received the information from university
lecture classes (91.82%). The second most common source of
the information was media (44.55%). Students also
mentioned that they received information from health
professionals (24.45%), books (27.27%) and people around
(1.82%)

Most participants claimed that there was no history of
vitamin D deficiency in their family (56.56%). Only 9
participants had family history of the deficiency (8.18%) and
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39 participants mentioned that their family members had
never gotten their vitamin D levels checked in the past
(8.18%). When questioned whether they had ever had their
vitamin D levels tested, 85.8% did not, 11.9% said yes, and
2.5% were unsure. Of the 14 who mentioned that they had
their vitamin D levels tested (11.9%), 57.1% did it because a
healthcare professional advised them to, 34.3% were
concerned about their Vitamin D levels, 31.4% chose others
reasons and 2.9% did it because their friend or family
advised them to.

Table 6. Attitudes towards sun exposure and attitudes towards vitamin D.

Questions
Those with darker skin pigmentation are more at risk of
Vitamin D insufficiency

Frequency (%)

Agree 35 (30.17)
Unsure 36 (31.03)
Disagree 45 (38.79)
Skin pigmentation affects Vitamin D status

Agree 65 (56.03)
Unsure 34(29.31)
Disagree 17 (14.66)
If I regularly protect my skin from the sun, I may be in

danger of not getting enough Vitamin D

Agree 41 (35.34)
Unsure 45 (38.79)
Disagree 30 (25.86)
Attitudes towards Vitamin D

Are you concerned that your vitamin levels are too low?

Agree 24 (20.69)
Unsure 22 (18.97)
Disagree 70 (60.34)

Table 7. Attitudes and practices related to sunlight exposure.

Table 6 shows the attitude that the participants show towards
sun exposure and Vitamin D among undergraduate medical
students. There was an even spread of 30.17% for Agree,
31.03% Unsure and 38.79% for Disagree when the question of
whether those with darker skin pigmentation are more at risk
of Vitamin D insufficiency. When asked if skin pigmentation
affects Vitamin D status most of the participants (56.03%)
agreed, 29.31% were unsure and 14.66% disagreed. When
asked if protecting their skin from the sun would endanger
them to getting low vitamin D levels a majority were unsure
(38.79%), whereas 35.54% agreed and 25.86% disagreed.
When the participants were asked if they were concerned
about their vitamin levels being too low, 60.34% said no,
20.69% chose yes and 18.97% were unsure.

Table 8. Perceptions to food fortification and supplementation.

Questions Frequency (%)
There is harm in taking fortified foods

No 60 (54.55)
Unsure 30 (27.27)
Yes 20 (18.18)
Reason why fortified food consumption is harmful *

Fear of vitamin overdose 11 (30.56)
Lack of choice 11 (30.56)
Other 14 (38.89)
Willingness to purchase/consume fortified foods

Willing 63 (57.27)
Not willing 20 (18.18)
Unsure 27 (24.55)
Consumption of vitamin D supplement

No 78 (71.82)
Yes 31 (28.18)

Questions Frequency (%)
When spending time outdoors in the sunlight do you

usually

Seek direct sun 11 (9.91)

Shade 58 (52.25)
Cover-up or wear clothing 37 (33.33)

Do not go outside 5 (4.50)

If you chose to cover up, how do you cover up
Minimal coverage

Moderate coverage 36 (53.73)
Maximal coverage 23 (34.33)
Total coverage 0

When exposed to sunlight, how often do you wear

8 (11.94%)

sunscreen protection Never 23 (22.12)
Rarely 27 (25.96)
Usually 22 (21.15)
Always 22 (21.15)
Sometimes 5(4.81)
Only for planned exposure/tanning 5(4.81)
How many days per week on average do you spend

outdoors?

1-3 49 (44.14)
4-6 41 (45.84)
7 21 (18.92)
On these days of daylight exposure, how long on

average would you spend outside each day

<1 hour 35(31.53)
1-3 hours 67 (60.36
4-6 hours 8(7.21)

>7 hours and more 1(0.9)

Amultiple response question

Table 7 contains the data pertaining to the attitudes and
practices to sunlight exposure. When asked about what they
do when spending time outdoors in the sunlight, they replied
with finding shade (52.25%), cover-up or wear clothing
(33.33), seeking direct sun (9.91%) and not going outside
(4.50%). Of the 33.33% who chose to cover up or wear
clothing, 53.73% chose moderate coverage, 34.33% chose
maximal coverage, 11.94% chose minimal coverage and
nobody chose total coverage. when asked about the
frequency of wearing sunscreen when exposed to sunlight,
25.96% stated they rarely wear sunscreen, 22.12% stated that
they never wear sunscreen and there is an even distribution of
21.15% for both groups of Usually and Always wearing
sunscreen. The same can be said for the groups of sometimes
and only for planned exposure/tanning which is 4.81%.
When asked about the number of days per week spent
outdoors, 45.84% stated that they spend 4-6 days outdoors,
44.14% spent 1-3 days outdoors whereas 18.92% spent 7
days outdoors. To further expand on this question, we asked
about the average duration spent outdoors each day under
broad daylight. 60.36% stated that they spend 1-3 hours,
31.53% spent less than 1 hour, 7.21% spent 4-6 hours and 0.9%
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spent 7 and more hours in daylight outside each day.

Table 8 contains data about the 4 questions about
perceptions of food fortification and supplementation.
Among 110 participants, 54.55% agree that there is no harm
in taking fortified foods, 27.27% are unsure if taking
fortified foods is harmful and 18.18% agree that taking
fortified foods is harmful. 11 participants think that fortified
food consumption is harmful because it could lead to
vitamin D overdose while another 11 participants feel that
there is a lack of choice. Apart from the suggested reasons
in the questionnaire, 38.89% have selected the “other
reasons” option for the same question. Most participants are
willing to purchase or consume fortified foods (52.27%),
18.18% are not willing to purchase or consume fortified
foods and 24.55% are unsure if they would or would not
like to purchase or consume fortified foods. When asked if
the participants consume vitamin D supplements, 71.82%
mentioned that they do not consume the supplement while
28.18% mentioned that they do consume the supplement.

Table 9. Practice of incorporating Vitamin D into the diet.

Questions Frequency (%)

Reason for taking Vitamin D

Friend and/or family advised me 7 (19.36)
Good for my health 28 (90.34)
I don't think I get enough from food 14 (45.17)
Healthcare professional advised me too 9 (29.04)
I don't think I get enough sun exposure 15 (48.4)
Updated guidelines recommended me 2 (6.46)
Type of vitamin D supplementation taken

Cod liver oil 10 (32.26)
Combined vitamin D 5(16.13)
Calcium tablet 5(12.9)
Multivitamin 17 (54.84)
Vitamin D capsule 3(9.69)
Vitamin D oil 12 (38.72)
Frequency of vitamin D supplement consumption

Daily 14 (45.16)
I don’t know 5(16.13)
Less than weekly 5(16.13)
Weekly 7 (22.58)
Awareness of vitamin D dosage from each supplement

taken

Yes 23 (74.19)
No 8 (25.81)
Specify dosage of vitamin D from the supplements

200 IU 1 (20)
1000 IU 4 (80)
Reason for not taking Vitamin D

I don’t think it’s important 15 (18.48)
I don't know which one I should take 15 (18.49)
I don't know how I can get them 4 (4.92)

I think I get enough 48 (59.24)
Too expensive 4(4.92)
Unaware of the benefits of taking them 12 (14.79)
Others 12 (14.81)

recommendation from the updated guidelines (6.46%).
Following friends’ or family’s advice, 19.36% out of 110
participants take vitamin D. 29.04% of participants take it
because of advise by health professionals. On the other hand,
48.4% of the participants take vitamin D because they think
they lack The types of vitamin D
supplementation that are taken often are multivitamins
(54.84%) and vitamin D oil (38.72%). Following that,
32.26% of participants consume cod liver oil. Percentage of
consumption of combined vitamin D is 16.13% whereas
calcium tablets is 12.9%. Vitamin D capsule has the lowest
percentage of consumption as compared to other vitamin D
supplementations (9.69%). Consumption of vitamin D
supplements daily has been noted to be the highest when
asked about frequency of vitamin D consumption. In
addition, 22.58% participants take vitamin D weekly; 16.13%
of participants do not take vitamin D every week and the
same percentage of participants do not know how frequently
they consume vitamin D. Out of 110 participants, 74.19% are
aware about the vitamin D dosage from each supplement
taken while 25.81% are not aware of it. Most participants,
(80%), chose 1000 IU as the dosage of vitamin D from
supplement while 20% chose 800 IU as the dosage of vitamin
D from supplement. About the reason for not taking vitamin
D, a similar percentage of participants (18.48%) think
vitamin D is not important and do not know which one to
take. Similarly, 12% of participants are unaware of the
benefits of taking them and a similar percentage of
participants also have other reasons for not taking vitamin D.
4% of the participants do not know how to get them and 4%
of the participants also think it is too expensive. The highest
percentage of participants (59.24%) do not take vitamin D
because they think they get enough.

sun  exposure.

Table 10. Association between gender, race, nationality, semester of study
and family history of Vitamin D deficiency towards the knowledge score.

Table 9 discusses the medical students’ practices about
incorporating vitamin D in their diet. 90.34% of participants
know that vitamin D is good for their health. The lowest
score for why Vitamin D is taken is due to the

Independent variables I:el:'(;:vl:::ggee Mean difference  P-
o,

mean (SD) 95% CI) value
Gender
Female 44.59 (15.53)
Male 42.89 (14.19) 2.00 (-3.88,7.89) 0.501
Race
Chinese 41.67 (12.52)
Indian 44.52 (15.21)
Malay 44.05 (12.91) 0.709
Others 46.63 (20.73)
Nationality
International 44.06(22.05)
Malaysian 43.82(14.17) 0.23(:926,973)  0.961
Year

Year 4 (semester 6 & 7)
Year 5 (semester 8, 9 & 10)
Family history of vitamin d

43.27 (15.18)

46.15 (14.44) -2.88(-9.99,4.22) 0.423

deficiency
No 41.81 (14.25)  -6.05 (-16.15, 0236
Yes 47.86 (13.75)  4.05) ’
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Table 10 shows the association between gender, race,
nationality, semester of study and family history of Vitamin
D deficiency towards knowledge (percent) on Vitamin D.
Female participants got a mean score of 44.59% while male
got a mean score of 42.89%. 95% CI is -3.88 to 7.89 in
which null value is included. P-value is 0.501 which is >0.05,
therefore it is not significant. For race, others managed to
score the highest, with the mean score of 46.63%, followed
by Indians with the mean score of 44.52%, Malays with the
mean score of 44.05% and Chinese with the mean score of
41.67%. P-value is 0.709 which is >0.05, thus, it is not
significant. For nationality, International students managed to
get a mean score of 44.06% while Malaysians managed to
score a mean of 43.82%. The mean difference between
International and Malaysian participants is 0.23. 95% CI is -

9.26 to 9.73 in which null value is included. P-value is 0.961
which is >0.05, thus, it is not significant. For the year of
study, participants from Year 4 managed to get a mean score
of 43.27% while participants from Year 5 managed to score a
mean of 46.14%. The mean difference is -2.88. 95% CI is -
9.99 to 4.22 in which null value is included. P-value for the
year of study is 0.423 which is >0.05, thus, it is not
significant. For family history of vitamin D deficiency,
participants with no family history managed to get a mean
score of 41.81% while participants with family history of the
deficiency managed to get a mean score of 47.86%. The
mean difference is -6.05. 95% CI is -16.15 to 4.05 in which
null value is included. The p-value for family history with
vitamin D deficiency is 0.236 which is >0.05, therefore it is
not significant.

Table 11. Association between gender, race, nationality, year of study and family history of Vitamin D deficiency towards the attitude about Vitamin D as well
as sun exposure.

Independent variable Cumulative attitude mean score (SD) Mean difference (95% CI) P-value
Gender

Female 7.92(2.19)

Male 7.60 (2.12) 0.32 (-0.53,1.16) 0.458
Race

Chinese 7.56 (1.87)

Indian 7.51 (2.04)

Malay 7.27 (2.87) ) 0.030
Others 9.63 (1.82)

Nationality

International 9.00 (1.73)

Malaysian 7.68 (2.17) 1.32(:0.02,2.27) 0.053
Year of study

Year 4 6.44 (1.91)

Year 5 632 (2.03) 0.13 (-0.78,1.04) 0.787
Do any of your family members have Vitamin D deficiency

No 7.69 (1.98)

Yes $.44 (1.13) -0.75 (-2.1- 0.60) 0.272

Table 11 shows the association between gender, race,
nationality, year of study and family history of Vitamin D
deficiency towards the attitude of Vitamin D as well as sun
exposure. When gender was compared, females had a higher
mean score of 7.92 out of 12 whereas male participants have
a mean attitude score of 7.60. The 95% confidence interval
(CI) is -0.53 to 1.16 with a mean difference of 0.32 and P-
value of 0.458. Thus, there is no significant association
between gender and attitude towards Vitamin D and sun
exposure. When comparing the difference in attitude and the
races of participants, the mean attitude scores and standard
deviation for each race is 7.56 (1.87), 7.51 (2.04), 7.27 (2.87)
and 9.63 (1.82) respectively. The P-value is 0.03, thus there is
a significant association between the race of the participant
and the attitude towards Vitamin D.

international
participants obtained a mean cumulative attitude score of
9.00 (SD= 1.73) whereas Malaysian participants obtained a
mean score of 7.68 (SD=2.17). The mean difference of

When comparing nationality of students,

nationality is 1.32, with a CI of -0.02 to 2.27, with a P-value
of 0.053. Thus, there is no significant association between
nationality and attitude towards Vitamin d as well perception
of sunlight. When asked about year of study those who chose
year 4 had a mean cumulative attitude score of 7.82
(SD=2.14) whereas those who chose year 5 had a mean
cumulative attitude score of 7.77 (SD=2.29). The mean
difference is 0.05 with a 95% CI of -0.98 to 1.07 with a P-
value of 0.930. Thus, there is no significant association
between year of study and attitude towards vitamin D as well
as perception towards sunlight exposure. When asked about
past history of Vitamin D deficiency, the participants who
answered no, had a mean score of 7.69 (SD=1.98) whereas
participants who answered yes had a mean score of 8.44
(SD=1.13). The mean difference is 0.75, with a CI of -2.1 to -
0.6, with a P-value of 0.272. Thus, there is no significant
association between the history of Vitamin D deficiency in
the family with attitudes towards Vitamin D and perception
towards sunlight.
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Table 12. Analysis of the association between social demographic profile of students and knowledge with their practice of vitamin D consumption.

Independent variables f{::lc(f;:)e No (%) Odds ratio (95% CI) Chi-square P-value
Gender

Female 20 (18.18) 49 (44.55)

Male 11 (10) 30 2727) 1.11 (0.47 —2.64) 0.06 0.808
Race

Malay (reference) 2 (1.82) 9 (8.18)

Chinese 9 (8.18) 27 (24.55) 1.50 (0.27-8.28) 0.22 0.640
Indian 15 (13.64) 32 (29.09) 2.11 (0.40-10.99) 0.81 0.368
Others 5(4.55) 11 (10) 2.05(0.32-13.16) 0.58 0.446
Nationality

Malaysian 28 (25.45) 71(64.55)

International 3(2.73) 8(7.27) (A= 2 0.005 0.944
Family history

Yes 7 (6.36) 2(1.82)

No 11 (10) 51 (46.36) 16.23 (2.96-88.93) 14.97 0.0001
Knowledge - 0.9820 (0.9731-0.9909) - 0.0001

Table 12 shows the analysis of association between students’
socio demographic profile and their practice of vitamin D
consumption. There is a positive association between gender and
practice of vitamin D consumption. Female students are 1.11
times more likely to consume vitamin D compared to male
students. P-value is 0.808 which is > 0.05 (level of significance)
and 95% CI for odds ratio is ranged from 0.47 to 2.64 in which
null value is included. Thus, the association between gender and
vitamin D consumption is not significant. When it comes to
ethnicity, Chinese, Indians and others were 1.50 (95% CI for OR
0.27 to 8.286; P-value: 0.640), 2.11 (95% CI for OR 0.40 to 10.99;
P-value:0.368) and 2.05 (95% Cl is 0.32 to 13.16; P-value: 0.446)
times more likely to have better practice than Malay respondents.
In terms of nationality, Malaysian students were 6.76 times more
likely to practice vitamin D consumption (95% Cl is 1.67 to 27.34;
P-value: 0.003). Those having a family history of vitamin D
deficiency were 16.23 times more likely to practice vitamin D
consumption. There is significant association because P-value is
0.0001 which is <0.05 (significance level). 95% CI for odds ratio
is ranged from 2.96 to 88.93 in which null value is not included. It
is also noticed that there is a negative association between
knowledge and practice of vitamin D consumption. Students
whose total scores ranged between 0 to 5 are 21% less likely to
have the practice of vitamin D consumption. There is no
significant association between knowledge and practice of vitamin
D consumption. P-value for this association is 0.594 and this is
more than 0.05 (level of significance). 95% CI for odds ratio is
ranged from 0.34 to 1.85 in which null value 1 is included.

Table 13. Analysis of the association between skin colour of students and their
total scores of attitudes towards sun exposure with regards to Vitamin D.

Independent variable Attitude mean (SD) P-value
Skin Colour (Type) ®

1&2 6.49 (1.70)

3&4 6.03 (1.82) 0.394
5&6 6.60 (2.22)

B Skin colour description:
Type 1 - Light or pale white - Always burns, never tans
Type 2 - White, fair - Usually burns, tans with difficulty

Type 3 - Medium, between white to moderate brown -
Moderately burns, moderately tans

Type 4 - Moderate brown — Rarely burns, tans more than
average

Type 5 - Brown, dark brown - Rarely burns, tans very easily
Type 6 - Very dark brown to black, black - Never burns, tans

Table 13 shows the association between skin colour and
attitudes towards sun exposure. Students with skin colour type
1 and 2 got a mean attitude score of 6.49 (SD=1.70), students
with skin colour type 3 and 4 got a mean attitude score of 6.03
(SD=1.82) while students with skin colour type 5 and 6 got a
mean attitude score of 6.60 (SD=2.22). The P-value was 0.394
which is >0.05 (level of significance). Therefore, there is no
significant difference in attitudes towards sun exposure
between students of different skin colours.

Table 14. Analysis of the association between skin colour of students and their attitudes towards sun exposure when spending time outdoors.

. Attitude when spending time outdoors in the sun (%) Odds ratio (95% .
Independent variables Positive n (%) Negative n (%) I Chi-square P-value
Skin colour ®
1 & 2 (Reference) 3(8.57) 32 (91.43)
3&4 6(9.23) 59 (90.77) 1.08 (0.25-4.63) 0.012 0.912
5&6 2 (20) 8 (80) 2.67 (0.38-18.74) 1.029 0.310

B Skin colour description: Same skin colour description as in table 13.
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Table 14 shows the association between skin colour of
students and their attitudes towards sun exposure when
spending time outdoors. For the purpose of Chi-square
calculation, students who chose to seek direct sunlight when
spending time outdoors in the sun were categorized as
students with positive attitude while students who chose to
get shade, to cover-up skin exposed areas or to abstain from
going outdoors were categorized as students with negative
attitude.

Students with skin colour type 3 and 4 were 1.08 times more
likely to be willing to get exposed in the sun compared to
students with skin colour type 1 & 2. P-value was 0.912
which is >0.05 (level of significance). 95% CI for Odds ratio
was ranged from 0.25 to 4.63 in which the null value “1” is
included. Chi-square value is 0.012 which is lesser than
3.841. Therefore, there is no significant association between
skin colour type 5 and 6, and attitudes towards sun exposure
when spending time outdoors.

Students with skin colour type 5 and 6 were 2.67 times more
likely to be willing to get exposed in the sun compared to
students with skin colour type 1 & 2. P-value is 0.310 which
is >0.05 (level of significance). 95% CI for Odds ratio was
ranged from 0.38 to 18.74 in which null value “1” is
included. Chi-square value is 1.029 which is lesser than
3.841, thus, we accept null hypothesis. Therefore, there is no
significant association between skin colour type 3 and 4, and
attitudes towards sun exposure when spending time outdoors.

4. Discussion

The objectives for this study were to assess vitamin D
knowledge among medical students and the relationship
between the level of education and knowledge about Vitamin
D. Majority of the participants in our study obtained low
knowledge scores. Minimal levels of knowledge about
vitamin D had also been reported in studies conducted in
Pakistan, Iran, Middle East, Lebanon as well as amongst
South Asians residing in Europe. [21] This could have
occurred due to the presence of conflicting information about
vitamin D and lack of emphasis about the role of sun
exposure in preventing the deficiency. [21] However, our
results contradict with the findings of a study conducted
amongst medical students in India. The participants in that
setting managed to obtain high marks in the knowledge
section. [30] Despite the poor levels of knowledge, university
lecture classes and media were the two commonest sources
of Vitamin D knowledge in our sample. The source of
vitamin D information in other researches varied based on
the population in which the studies were conducted in. [26,
31] In our research, the questions where the students scored

low marks were “Status of vitamin D deficiency in Malaysia”
and “Sources of vitamin D. For both questions, the questions
were multiple response questions where the selection of any
one wrong option entitled them with 0 marks.

Studies about the prevalence of vitamin D deficiency
amongst various cohorts in Malaysia prove that the number
of cases of vitamin D deficiency in Malaysia is on par with
epidemic proportions. [3, 21, 23-25] One of these studies
which was conducted on permanent teachers of government
secondary schools in Kuala Lumpur found that 67.4% of
their participants had vitamin D deficiency. [3] In another
study, 78.9% of the 13 year old participants from 15 schools
in peninsular Malaysia were found to be deficient of vitamin
D. [23] In our research, only 12.72% of the participants
chose the correct response for the question about the status of
vitamin D deficiency in Malaysia, and this suggests that the
participants are unaware of the seriousness of vitamin D
deficiency in Malaysia.

According to the report by the Ministry of Health of
Malaysia, foods that naturally contain vitamin D include egg
yolk, cod liver oil and fatty fish such as tuna, herring,
salmon, sardine, and mackerel. [21, 36] Previous studies on
university students in Pakistan showed that the participants
were unable to identify food and non-food sources of vitamin
D accurately. [21] In our study, 40.91% of the participants
correctly identified egg yolk as a source, while 38.18% and
42.73% respectively thought green leafy vegetables and milk
contain significant amounts of vitamin D. Those who thought
that milk is a source of vitamin D are not entirely wrong,
because although it is not a natural source, at present, milk is
commercially being fortified with vitamin D. [36] Similar to
the findings of our study, two other studies in Malaysia,
found that 32.3% and 50.3% of the participants in each study
respectively misidentified vegetables as a source of vitamin
D. [26, 27] When it came to non-food sources of vitamin D,
direct sunlight is a good source of vitamin D while sunlight
that passes through a glass is not. [30, 37, 38] However, most
participants (71.82%) in our study thought otherwise,
highlighting the lack of knowledge.

Similar to the previous study, half of the participants of our
study knew the minimum amount of sun exposure required
for vitamin D synthesis. [30] In addition, most participants
(95.45%) correctly identified bone and skeletal disorders as a
problem associated with the deficiency just like in the study
on Indian medical students. In the Indian study, the
percentage of those who managed to identify diabetes
mellitus, cardiovascular diseases and cancer was
comparatively lesser than in our study. [30] The
Recommended Daily Allowance (RDA) of vitamin D for
adults aged 19 to 50 is 600IU per day. [36] In our study,
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more than half of the participants knew the correct RDA of
vitamin D, while only one-third of medical students in the
Indian study correctly identified the RDA of vitamin D. [30]
Majority of the students managed to correctly answer the
biochemical form of vitamin D most commonly associated
with hypercalcemia and hypervitaminosis similarly to the
previous study.

When looking at the attitude of our participants, a majority of
them disagreed with the statement that those with darker skin
pigmentation are more at risk of Vitamin D insufficiency
whereas the minority stated that they agreed, or they were
unsure. This finding is similar to that of a previous study in
Malaysia, where as low as 23.1% of the participants agreed
that darker skin coloured individuals took longer time to
synthesize vitamin D. [27] On the other hand, when the
participants in our study were asked whether skin pigmentation
affects Vitamin D status, most participants agreed whereas
some disagreed. This shows the lack of clarity amongst the
participants in our study regarding this matter. According to
many previous studies, skin colour does affect vitamin D
production and people with darker skin colour are at a higher
risk of developing vitamin D deficiency. [11, 21, 30, 37, 38]

Furthermore, our findings about the presence or absence of
concern of having low levels of vitamin D contradicts the
findings of a study amongst university students in Pakistan.
[21] Half the participants in the study conducted amongst
adults in the United Kingdom expressed their concern about
vitamin D levels as well. [31] Our participants were less
concerned compared to the participants of both studies.
Another study that was conducted in United Arab Emirates to
assess Vitamin D deficiency and associated factors among
university students also agrees with our results that the
participants have unfavorable attitudes towards Vitamin D.
[32] When looking at the attitudes of the participants towards
sun exposure when outdoors, only 9.91% of our participants
had positive attitudes and this was comparable with the
findings in previous studies. [26, 39-42] It is to be noted that
even if participants in some of the studies understood the
health importance of vitamin D, they disliked getting
exposed to the sun. The probable reason behind this is
lifestyle changes due to modernization and the increased
need to conform to the current cultural trend. [39, 41] In
addition, awareness about harmful effects of prolonged sun
exposure such as skin cancer and skin aging could have also
contributed to such attitudes amongst the participants. [39,
43] Although our study found a significant association
between race and attitudes towards vitamin D, several other
studies in other countries found that diversity in ethnicity did
not affect attitudes towards vitamin D. [40, 44]

Overall, only 28.18% of participants consume vitamin D
supplement which is in contrast with the value obtained from a

study conducted in the UK (43.5%). [31] The low proportion
of subjects consuming vitamin D could have occurred because
most of them (59.24%) perceive that they have sufficient
amounts of Vitamin D. Unfortunately, they don’t realize many
other factors such age, skin colour, low fat diet, magnesium
deficiency can contribute to vitamin D deficiencies. [34] In
this study, we found no significant association between gender,
race, nationality and vitamin D supplement consumption. In
contrast, a study done in USA reported that females (30.1 %)
were more likely than males (23.0 %) to take supplements
containing vitamin D. [33] Previously, in the year 2015, a
journal published that females were associated with lower
vitamin D levels and independently associated with severe
vitamin D deficiency. [35] Participants in the current study
were found to have significant association between family
history, knowledge and vitamin D supplementation. This may
be because the subjects of our study are medical students and
they surely have some amount of knowledge regarding vitamin
D supplementation.

This study had some limitations. Firstly, the association
between education level and knowledge about vitamin D could
not be assessed appropriately because of lack of participation
from students of semester 8, 9 and 10. When the knowledge
aspect was assessed, most of the participants seemed to obtain
poor knowledge scores (82.73%), however, this could have
been attributable to the unequal number of participants from
each semester. Most participants in our study were from
semester 6 and 7 (80%). It is to be noted that there is a
possibility that these students may acquire and retain more
knowledge as they progress to the higher semesters of the
degree program. The response rate of the semester 8, 9 and 10
students was low (20%) because they had examinations during
the time of data collection. The findings in our study are true
for semester 6 and 7 students who had the greatest number of
participations. However, the findings were not conclusive for
students of semester 8 till 10 who participated the least.
Moreover, only students of one medical college, which is
Melaka Manipal Medical College were asked to participate in
the study, thus, the findings of this study may not be applicable
to other medical colleges with students from various other
backgrounds. Our study design was analytical cross sectional
study, therefore, the study could only be done at one point of
time making it impossible to establish a temporal relationship
between the factors that affected the student’s knowledge,
attitudes and perceptions about vitamin D. The causal
relationship could not be reflected.

The issue of poor knowledge about vitamin D, its deficiency
and management amongst medical students must be
addressed and curbed at the earliest. Since most students
received information about the topic via university lecture
classes and media, these platforms may be targeted to attract
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students to expand their knowledge further. Quizzes,
competitions, interactive sessions or workshops can be
organised by the university in addition to the formal
education the students already receive from lecture sessions
and tutorials. Students can also be encouraged to organise
health promotion programmes about vitamin D as these will
indirectly create interest about the topic and get the students
to read up more about the issue and spread awareness to the
general population. Consequently, health awareness levels
and the health status of the nation can be improved as well.

5. Conclusion

The solution of Vitamin D issues in the future depends on the
understanding of Vitamin D and the perception of it. The
knowledge about Vitamin D in MMMC is (43.85). There was
no significant relationship between the independent variables
and knowledge. Attitude towards sun exposure and fortified
foods are about equally positive and negative. The perception
on food fortification and supplementation are positive in
MMMC. Vitamin D deficiency is still an issue and needs to
be tackled by present and future physicians.
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