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ABSTRACT

Background: Vitamin D plays a major role in health. Several health disorders
have been associated with its deficiency. The objectives of this study were to
evaluate the knowledge of and attitude towards vitamin D of pharmacy and
engineering students in the University of Sharjah, United Arab Emirates.
Methods: A descriptive cross-sectional study was conducted during February-
April, 2018. A 30 questions survey in English was designed, pre-validated and
distributed to 250 students. The questionnaire was designed to evaluate and
compare student’s knowledge and awareness of vitamin D.

Results: 213 participants completed the survey producing a response rate of
85.2%. The majority of students were Arabs, females and of age ranging 21-23
years. Almost all pharmacy students were familiar with many aspects of vitamin
D. Unlike engineering (66; 66.6%), most (113; 99.1%) pharmacy students know
the meaning of osteoporosis. Knowledge of pharmacy students on vitamin D
was generally better than that of engineering students particularly with
questions on technical parameters of vitamin D levels and dosage. Students who
took vitamin D test were advised by a physician. Most of the students from both
colleges have a positive attitude to receive information on vitamin D through
brochures, lectures/seminars and workshops.

Conclusions: Awareness of non-health sciences and to some extent of
pharmacy students seems to be inadequate and efforts are needed to increase
awareness of the public in general of the importance of vitamin to health status.

Keywords: Knowledge, Attitude, Pharmacy, Engineering, Vitamin D,
Deficiency

functioning and managing the cardiovascular disease.*”
A natural recommended form of vitamin D is vitamin D3
known as cholecalciferol and obtained either from

One of the most important agents that affects the
mineralization of the skeleton is vitamin D." Bone is a
significant part of the skeletal muscles, which
necessitates a balanced store of vitamin D, phosphorus
and calcium.? Vitamin D can be attained in 10-20% from
nutritional sources such as fatty fish (salmon, tuna, fish
liver oils), beef liver, egg yolk and cheese and 80-90%
from sunlight. The role of vitamin D is important to the
body as it affects the muscle strength, diabetes, certain
cancers, blood pressure, psoriasis, immune system

www.ijbcp.com

sunlight or supplements, by first hydroxylation in liver to
25 (OH) D3, and a second hydroxylation in kidneys to
form 1,25 (OH), vitamin D3 which is considered the
active form for biological action. Moreover, vitamin Dj is
prescribed to increase the serum level since it has a lower
affinity to binding proteins and has a rapid clearance. The
best indicator of vitamin D store is the level of 25 (OH)
D3, identified as the main circulating form of vitamin D
and has a half-life of about 2-3 weeks.® Therefore, the
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recommended dietary allowance of vitamin D has been
increased from 400 to 600 International units (IU) for
those aged 1-70 years according to The Institute of
Medicine in 2011.°

Deficiency in vitamin D can be linked to many factors
such as; race, old age, body mass index >30 kg/m?
reduced exercise (sedentary life), poor diet, insufficient
sun exposure, diseases that affect the absorption of
vitamin D and some drugs that interfere with vitamin D
metabolism.® Insufficient vitamin D intake leads to
defective mineralization of skeleton, causing rickets in
infancy, bone loss, osteomalacia, osteoporosis, hip
fractures and cancer, type 1 diabetes, cardiovascular
disease, depression and respiratory problems in
adults.’®'*  Moreover, oral vitamin D supplement,
increased UV light exposure and a better dietary intake
will help exclude these problems and maintain the
necessary amount of calcium in the blood.****

On the other hand, conditions in which there is increased
concentration of 25 (OH) Ds in the blood can lead to
vitamin D toxicity and result in adverse systemic effects.
Furthermore, acute or long term consumption of high
amounts of vitamin D can also lead to imbalance in
calcium metabolism. In addition, excessive use in
treatment of  hypoparathyroidism or  secondary
hyperparathyroidism of renal osteodystrophy will lead
hyper-vitaminosis in adults. Consuming adult dose in
children will also lead to toxicity. In contrast, it is
customary to have a higher chance of vitamin D
deficiency than toxicity."

The present study was undertaken to assess the
knowledge of health and non-health sciences students at
the University of Sharjah, United Arab Emirates (UAE)
of various aspects of vitamin D. Another objective of the
study was to increase awareness of students to such an
important health aspect and correct the misconception
that people living in UAE are protected against vitamin D
deficiency by the hot climate and the availability of sun
light almost throughout the year.

METHODS
Study population

We used a descriptive cross-sectional study designed to
survey students at health and non-health colleges of the
University of Sharjah. The inclusion criteria were
students of the last two years of study in a health
(pharmacy) and non-health (engineering) colleges. Thus
students approached were 4th and 5th year pharmacy
students and 3rd and 4th engineering students. A total of
250 surveys were distributed.

Questionnaire design, distribution and collection

We used an anonymous questionnaire of 30 questions
designed after reviewing earlier studies carried elsewhere.

The survey was written in English and was pre-piloted by
distributing it to 6 participants including 3 students from
each college to ensure face validity and to ensure that the
questions are not vague or ambiguous. Comments and
recommendations of those students were considered in
the final version of the questionnaire but their responses
were not included in the study. The questionnaire
consisted of two sections covering demographic
characteristics of the participants including the gender,
age, college, year of study and ethnicity, the second
section dealt with questions to assess the knowledge of
participants of general as well as some technical
information of vitamin D. The questionnaire was
distributed at the end of lectures and took on average 15
minutes to complete. The researchers explained the
purpose of the study and participants were included in the
study only after obtaining written informed consent.
Students were assured by the researchers of the
confidentiality of the collected data. The study was
carried out during January to March, 2018.

Statistical analysis

We analyzed the collected data by using an acronym of
statistical package for the social science (SPSS for
windows, version 20). Chi-squared test was used to
assess any significant difference among the student’s
responses with a significant level of p<0.05. The data
were analyzed and expressed as frequency and percentage
of total students in each college. In some questions with
more than one option, participants can select more than
one answer, therefore the sum of percentages is not
always 100%.

RESULTS

Surveys returned complete counted to 213 producing a
response rate of 85.2%. Demographics of the participants
are shown in Table 1. Almost similar numbers of
pharmacy (114; 53.5%) and engineering (99, 46.5%)
students participated in the study. About 50% of all
participants where fourth year students. Most of the
participants were Arabs (196; 92%), females and 21 to 23
years old.

Figure 1: Response of engineering students regarding
source of vitamin D.
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Table 1: Demographic characteristics of participants.

| Demographic data

Gender

Male 13 (6.1)
Female 200 (93.9)
Age

18-20 52 (24.4)
21-23 146 (68.5)
24-26 15 (7)
College

Pharmacy 114 (53.5)
Engineering 99 (46.5)
Year of study

Third 52 (24.4)
Fourth 108 (50.7)
Fifth 53 (24.9)
Ethnicity

Arab 196 (92)
Non-Arab 17 (8)

Table 2 show responses of students to questions
examining their knowledge of vitamin D. The results in
general indicate a higher level of knowledge among
pharmacy than engineering students with regard to
knowing vitamin D deficiency, its relation to calcium, its
implication in various disease states, whether its levels
are influenced by smoking and exercise and whether
exercise helps in building new bone.

Figure 2: Response of pharmacy students regarding
source of vitamin D.
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Figure 3: Various sources of participant’s information
about vitamin D deficiency.

Knowledge of engineering and pharmacy students on
sources of vitamin D is shown in Figures 1 and 2.

Knowledge of both groups of students on serum levels of
vitamin D that indicate insufficiency was rather poor,
however, that of pharmacy students on dosage regimen
was significantly more better than that of engineering
students (Table 3).
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Figure 4: Response of participants to various
categories of population that is at high risk of vitamin
D deficiency.

This is also the case when it comes to student’s opinion
whether they have enough information on vitamin D.
Various sources of information about vitamin deficiency
and categorization by participants of population at risk of
vitamin D deficiency are shown in Figures 3 and 4.

However, more engineering students prefer to receive
informative brochures rather than attending seminars or
lectures, and only a few of each group showed interest in
participating in campaigns to increase awareness of
public to vitamin D. Significant association (p 0.03-
<0.001) was observed between older age groups (21-23
and 24-26) and general knowledge on vitamin D (Table

4).
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Figure 5: Responses of participants to who
recommended the use of vitamin D supplement.

Knowledge of serum levels that are indicative of vitamin
D insufficiency was significantly poor among the group
of 21-23 years range of age (Table 4). On the other hand,
for dosage regimen, a weekly 50,000 1U of vitamin D for
8 weeks was selected by the youngest age group (18-20).
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Table 2: Comparison of knowledge of pharmacy and engineering students on vitamin D.

Frequency N (%)

Criteria

Pharmacy (n=114) Engineering (n=99)

Total (n=213)

*Chi-square test

Do you know the importance of vitamin D for the body?

Yes 111 (97.3) 87 (87.9) 198 (93) <0001
No 3(2.7) 2 (12.1) 15 (7) '

Do you know about vitamin D deficiency?

Yes 106 (92.9) 54 (54.5) 160 (75.1) <0001
No 8 (7) 45 (45.4) 53 (24.8) '

Do you think that vitamin D deficiency is related to diseases like cardiovascular, diabetes, depression,
hypercholesterolemia, cancer, multiple sclerosis and respiratory disease?

Yes 73 (64) 52 (52.5) 125 (58.7) 0.06
No 41 (35.96) 47 (47.5) 88 (41.3) ’

Do you think calcium and vitamin D are related?

Yes 109 (95.6) 71 (71.7) 180 (84.5) <0.001
No 5 (4.3) 28 (28.2) 33 (15.5) '

Do you know what osteoporosis mean?

Yes 113 (99.1) 33(33.3) 146 (68.5) <0.001
No 1(0.87) 66 (66.6) 67 (31.5) '

Do you think smoking affects vitamin D and calcium levels?

Yes 96 (84.2) 72 (72.7) 168 (78.9) 0.03
No 18 (15.7) 27 (27.2) 45 (21.1) '

Do you think exercise affects vitamin D levels?

Yes 78 (68.4) 52 (52.5) 130 (61) 0.01
No 36 (31.5) 47 (47.4) 83 (39) '

Do you think exercise helps in building new bones?

Yes 85 (74.5) 64 (64.6) 149 (70) 0.08
No 29 (25.4) 35 (35.3) 64 (30) '

*: Significance level at p<0.05.

Table 3: Knowledge of participants on serum levels and recommended dosage of vitamin D.

Frequency N (%)

uestions Pharmac Engineering Total .
Q (n=114) Y (nzggg) g (n=213) *Chi-square test
Do you know what vitamin D serum levels in an adult that indicate insufficiency?
Insufficiency at 20-29 ng/ml, deficiency <20 ng/ml 10 (8.8) 4 (4) 14 (6.6)
Insufficiency at 10-19 ng/ml; deficiency <15 ng/ml 14 (12.2) 4 (4) 18 (8.5) <0.03
Insufficiency at 20-29 ng/ml; deficiency <30 ng/ml 18 (15.7) 9(9.1) 9(9.1) ’
Insufficiency at 20-29 ng/ml; deficiency <10 ng/ml 6 (5.3) 6 (6.1) 12 (5.6)
| do not know. 66 (57.8) 76 (76.7) 99 (46.5)
Do you know what dose regimen of vitamin D recommended for treatment of vitamin D deficiency?
50,000 IU of vitamin D once a week for 6-8 weeks 59 (51.7) 20 (20.2) 79 (37.1)
60,000 IU once a week for 8 weeks 3 (2.6) 6 (6.1) 9(4.2)
5000 1U once a week for 10 weeks 15 (13.1) 5(5.1) 20 (9.4) <0.001
8000 IU/day for 6 months 4 (3.5) 2(2) 6 (2.8)
I do not know. 33 (28.9) 66 (66.6) 99 (46.5)
Do you think you have enough information about Vitamin D?
Yes 54 (47.3) 23 (23.2) 77 (36.2)
No 60 (52.6) 76 (76.7) 136 (63.8)
Would you like to:
Receive brochures of information on vitamin D 60 (52.6) 70 (70.7) 130 (61)
Attend seminars/lectures on vitamin D and health 30 (26.3) 20 (20.2) 50 (23.5) <001
Actively participate in campaigns to increase public 24 (21) 9(9.1) 33 (15.5)

awareness on the importance of vitamin D.
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Table 4: Association of age of participants with their knowledge on vitamin D.

Questions

18-20

24-26 *Chi-square test

Do you know about vitamin D deficiency?

Yes 33(63.5) 115(78.8) 13(86.7) 0.03
No 19(36.5) 31(21.2) 2(13.3) '

Do you know what osteoporosis mean?

Yes 24(46) 112(76.7) 10(66.6) <0001
No 28(54) 34(23.2) 2(13.3) '
Do You think you have enough information about vitamin D?

Yes 10(19.2) 60(41.1) 7(46.7) <001
No 42(80.8) 86 (58.9) 8(53.3) '
Have you ever had a vitamin D test?

Yes 19(36.5) 89(61) 10(66.6) <001
No 33(63.5) 57(39) 5(33.4) '
Did you ever take a vitamin D supplement?

Yes 25(48) 82(56) 9(60) <001
No 27(52) 64(44) 6(40) '
Do you know what vitamin D serum levels in an adult that indicate insufficiency/deficiency:
Insufficiency at 20-29 ng/ml 10 (8.8) 4 (4) 14 (6.6)

Insufficiency at 10-19 ng/ml deficienc

B y 9 Y 14122 4 (4) 18 (8.5)

Insufficiency at 20-29 ng/ml deficienc

<30 ng/ml g J Y 18 (15.7) 9(9.1) 27 (12.7) <0.03
Insufficiency at 20-29 ng/ml deficienc

<10 ng/ml g . Y 6 (5.3) 6 (6.1) 12 (5.6)

I do not know. 66 (57.8) 76 (76.7) 99 (46.5)

Do you know what dose regimen of vitamin D recommended for treatment of vitamin D deficiency?

50,000 U of vitamin D once a week

for 6-8 weeks 59 (51.7) 20 (20.2) 79 (37.1)
60,000 IU once a week for 8 weeks 3 (2.6) 6 (6.1) 9 (4.2) <0.001
5000 IU once a week for 10 weeks 15 (13.1) 5(5.1) 20 (9.4) '
8000 1U/day for 6 months 2(3.8) 4(2.7) 0
I do not know. 33(28.9) 66 (66.6) 99 (46.5)
Pharmacy (82, 72%) and engineering (84, 85%) believed 70
that the main source of vitamin D is other than 60 606 = Yes
medications. Pharmacy courses, the internet, physician 2 60 495 505 mNo
and text books, and the pharmacist were the sources of &) 39.4
information on vitamin D for pharmacy students. For §_40
engineering students, the order was the internet, g 30
physician, text books, courses and pharmacist. Slightly 20
more than 50% of pharmacy students believe that elderly 10
population are at higher risk of developing vitamin D 0 o
Pharmacy Engineering

deficiency than other sectors of the population, while
75% of engineering students believe that others are at
higher risk than the elderly (Figure 4). For those
participants who used vitamin D supplements (almost
50% of each group), the physician was the main
healthcare provider who recommended such use (Figure
5). Two-thirds (60.7%) of pharmacy and slightly less than
50% of engineering students took the screening test for
vitamin D.

Percentages of pharmacy and engineering students who
undergone vitamin D screening test are shown in Figure
6.

Figure 6: Percentages of students who undergone
vitamin D screening test.

DISCUSSION

Both calcium and vitamin D are essentials for the health
of bone and are therapeutically beneficial in preventing
and treating disorders of bone loss whether due to
vitamin D deficiency or conditions like age-induced
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osteoporosis. The risk of several diseases including
cancer, autoimmune, infectious and cardiovascular
diseases has been shown to be reduced by vitamin D.°
The International Osteoporosis Foundation in 2007
reported that despite the reasonable level of knowledge of
patients of the role of calcium in bone, they are less
aware of the benefits of vitamin D.* It has been
suggested that pharmacy students are assumed to have
adequate knowledge of the various aspects of vitamin D
as compared to students of the non-healthcare
engineering college. In the present study, the majority of
students were females mainly because in healthcare
colleges in the university of Sharjah and despite the
provision of coeducation, the number of male students is
tremendously lower than females and this is a usual trend
in all universities across UAE. It must be noted that in the
college of engineering, males and females are taught
separately and as the researchers who distributed and
collected the questionnaire were females, they had access
only to the female sections in the college of engineering
which explains why all engineering students responding
were females. Most participants were Arabs of age
ranging from 21-23 years, a category that parallels their
years of study. Knowledge of pharmacy students in the
present study seems adequate and higher than that of
engineering students and of their Bangladesh
counterparts.”® In the present study adequacy of
information of pharmacy students is a consequence of
their educational courses, which were their main source
of information on vitamin D.

Our results on knowledge of some technical aspects,
particularly those involving medical terms and dose
regimen of vitamin D are consistent with the results
reported for Canadian students where the level of
knowledge of vitamin D of medical and health sciences
students was better than that of students of science, arts,
and social sciences.

In the present study, the majority of both groups of
students showed almost similar responses regarding the
main sources of vitamin D where they selected the
statement “other than medications”. This is agreeable
with the sun being a main source plus vitamin D-rich
foods. It is worth noting here that hypo-vitaminosis D is
prevailing even in Middle Eastern countries such as
Lebanon.*"® Reasons for such a high prevalence of the
condition include, among others, public fear of risk of
skin cancer, traditional clothing and cultural and cosmetic
reasons. It is intriguing that the pharmacist, a frontline
healthcare provider, was the last in the order of sources of
information on vitamin D for both groups of students.
This observation calls for more efforts on pharmacists to
play a major role in educating the public of the
importance of vitamin D.

When asked about the sectors of population who are at
high risk of vitamin D deficiency, the majority (75%) of
engineering students selected “others” including infants,
children, young adults and pregnant women, while the

majority (51.8%) of pharmacy students selected the
elderly followed by others. Earlier reports indicated that
young adults aged 20-39 years are at the highest risk of
deficiency.® High incidence of vitamin D deficiency has
also been reported for young adults and school children
in Middle Eastern countries.'®* Moreover, results of
studies from Saudi Arabia, Kuwait, UAE, and Iran
revealed that 10-60% of mothers and 40-80% of their
neonates had undetectable low vitamin D levels (0-25
nmol/l) at delivery.?** Recommendation by physicians
was responsible for 40.4% of pharmacy and 21% of
engineering students taking vitamin D supplement.
Again, more pharmacy (60.6%) than engineering (49.5%)
students undertook the screening test for vitamin D. We
observed strong positive association between age (21-23
years) and the level of knowledge. In general, it seems
that despite the reasonable level of knowledge of both
groups of students of basic information on vitamin D, a
significantly large number of students admitted not
having enough information on vitamin D and the majority
prefer to receive brochures of adequate information on
the subject.

CONCLUSION

Taken together our results call for an urgent need for
collaborative efforts to increase the awareness of the
public to the importance of vitamin D for health. In
universities, a possible intervention should be based on
lectures, seminars and workshops directed at all students
irrespective of their major. University students represent
a large sector of the population in any community and in
addition they would convey education messages of
information to their families and hence a wider
circulation of information on vitamin D can spread across
the country. Moreover, pharmacists should actively
contribute to public’s health education on the importance
of vitamin D.
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