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Abstract

Background: Considering the increasing usage of dietary supplements by the general population,
knowledgeable dental practitioners should be able to guide patients concerning the judicial use, efficacy,
adverse effects and potential drug interactions of these products. The aim of this study was to determine
usage, knowledge, and attitudes related to dietary supplements in a group of Canadian dental students.
Methods: A total of 105 dental students completed a questionnaire consisting of three parts;
Demographics and lifestyle; Usage and opinions concerning dietary supplements; and Knowledge
concerning micronutrients and deficiency.

Results: Multivitamins and protein powder were most commonly consumed as individual supplements,
followed by vitamin C and calcium. Based on the Poisson Regression conducted, there were statistically
significant differences in the knowledge of micronutrients between the students of first year and second
year (p= 0.0030), third year (p=0.0060) as well as the fourth year (p=0.0190). However, there were
no statistically significant differences in the knowledge of micronutrients between the students who
consumed dietary supplements and those who did not (p=0.070).

Conclusion: Although dental students at the University of Saskatchewan consume a large number of
dietary supplements, knowledge regarding the effects micronutrients have on the body, appeared to be
inadequate. This highlights the need to increase content concerning nutrition and dietary supplements
within the dental curriculum with the goal of producing well informed oral health personnel, who will be
in a better position to effectively counsel patients on diet and nutrition with regards to their oral health.
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Introduction

A well-balanced diet is essential for the maintenance of overall
health and chronic disease prevention and plays a key role in proper
dentofacial development [1-3].

The effect of a poor diet on tooth structures is evident in that once
teeth have erupted, frequent ingestion of sucrose-containing products
could lead to the initiation and progression of dental caries [4].
Further, malnutrition occurring in the first year of life has been linked
to an increase in caries in deciduous dentition and may even affect
permanent teeth later in life [5].

The effect of nutrition and dietary supplementation on another
common oral malady, chronic periodontal disease, is not as clearly
defined. Periodontal disease is inflammatory in nature, characterized
by clinical attachment loss and destruction of the alveolar bone. The
disease is considered to be the main cause of tooth loss in adults
[6]. Recently though, an increasing body of evidence from dietary
intervention studies has investigated the effect of several macro and
micronutrients on the health of the periodontium and on attenuating
the disease process [7-10].

For example, a diet consisting of fresh fruits and vegetables, with
limited intake of processed foods, reduced gingival inflammation in
20 females with metabolic syndrome [11]. Similarly, supplementing
the diet with lycopene and borage seed oil, which contains naturally
high levels of gamma-linolenic acid, has also been shown to reduce
gingival inflammation [12]. Furthermore, micronutrients such as
vitamins D and B, macronutrients like eicosapentaenoic acid (EPA)
and docosahexaenoic acid (DHA), and low dose aspirin have been
reported to enhance wound healing after periodontal surgery [13-16].
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Besides its role in bone and calcium homeostasis, active vitamin
D (la, 25-dihydroxyvitamin) functions as an immunomodulator
because of its anti-inflammatory effect through inhibition of cytokine
production by immune cells and stimulation of monocytes and
macrophages to secrete peptides with potent antibiotic activity [17].
Therefore, vitamin D supplementation may be beneficial for the
treatment of periodontal disease.

Microorganisms involved in periodontal pathology can induce
an excessive production of reactive oxygen species (ROS) that could
result in the further destruction of the periodontium. The damaging
role played by ROS has prompted a search for antioxidant therapy
in the treatment of numerous inflammatory conditions including
chronic periodontitis. Antioxidants that neutralize ROS may play a
vital role in reducing gingival collagen degradation and thereby slow
the progression of periodontitis [18]. Coenzyme Q10 is an important
antioxidant that is involved in free radical mediated neurodegenerative
diseases and also has been shown to be deficient in gingival tissues
affected by periodontal disease [19].

Recent intervention studies seem to indicate that supplementation
of CoQ10, may be effective as an adjunct in the management of
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periodontitis when used topically, systemically, or in combination
with other synergistic antioxidants such as vitamins C and E [18,19].
The available data shows that a balanced diet and/or supplementation
with selected macro and micro nutrients, do play a role in the overall
health of the oral cavity and in the management of periodontal
diseases.

Lately, there has been an exponential growth in the use of dietary
supplements and natural health products among the general
population in the United States and Canada [20-22]. The wide usage
of supplements has resulted in some concern regarding the safety of a
few of these products such as Ginkgo Biloba, St.John’s wort, Evening
primrose and Valerian and their potential interactions with prescribed
medication [23,24].

Studies have shown that transition from secondary school to
University influences dietary changes among students [25]. Adopting
unhealthy eating habits during this critical period could have negative
consequences in adulthood, including a higher likelihood of chronic
diseases [26]. There is a need to improve knowledge of healthy eating
habits among students, which consequently becomes the first step
towards awareness on nutrition [27]. Despite that, there have been
limited studies evaluating the awareness and behavior of University
students towards nutrition.

Considering the increasing usage of dietary supplements by the
general population, the reported health benefits to the oral cavity,
and possible drug interactions, it is imperative that oral health care
providers be well informed about their patients’ use of over the
counter products including nutritional supplements. Knowledgeable
healthcare practitioners, including dentists and hygienists, will then
be able to guide their patients regarding the judicial use of dietary
supplements, advising them on the efficacy and possible adverse
effects and drug interactions of some of these products [28][29].
Thus, the purpose of this preliminary study was to determine usage,
knowledge, and attitudes related to dietary supplements in a group of
Canadian dental students.

Materials & Method

All undergraduate dental students enrolled in the Doctor of Dental
Medicine (DMD) program at the College of Dentistry, University of
Saskatchewan, Saskatoon, Canada were invited to participate in an
anonymous, cross-sectional survey conducted during the academic
year 2016-17. The survey instrument was similar to a structured
questionnaire used in a recent publication that was based on a review
of the literature and then standardized after being pilot tested on 25
subjects [30]. Approval to use the questionnaire was obtained from
the principal author. The questionnaire included three parts: 1)
Demographic details and lifestyle; 2) Usage and opinions concerning
dietary supplements; and 3) Knowledge concerning micronutrients
and deficiency. The survey was administered to all students in years
one through four soon after formal lecture sessions. This allowed
flexibility for students to voluntarily complete the survey and increase
the response rate. A signed consent form was obtained prior to the
distribution of the survey. The completed questionnaire was collected
by a clerical staff member of the college of dentistry and stored in a
secure location. The survey and the consent form were approved by
the Research Ethics Board (REB #6-251), University of Saskatchewan
and conducted anonymously.

Statistical analysis

Survey data was cleaned and coded in Excel. Data analysis
was performed using SPSS version 24. Descriptive statistics were
employed to describe socio-demographics, lifestyle practices, usage of
dietary supplements and reasons for taking them, as well as opinions
regarding such supplements among dental students in all four years
of study. Poisson Regression Analysis was used to assess the socio-
demographic traits associated with the participants’ knowledge,
attitudes, and beliefs regarding micronutrients.

Results

One hundred and five students completed the survey. More
than half of the participants were females (53%) and 71% of the
respondents were between 20-25 years of age (Tablel). A total of
95% of the students were non-vegetarian, around 88.6% claimed to
never smoke, 47.6% drank alcohol once a week and 45.7% exercised
occasionally. More than half of the respondents (62.9%) indicated that
they consumed dietary supplements (Table 2).

Variable N %
Gender Male 49 47
Female 56 53
Age 20-25 years 75 71
26-30 years 22 21.1
>30 years 8 7.9
Current year in dentistry | 1 28 26.7
2 28 26.7
3 24 22.9
4 25 23.8
Table 1: Socio-demographic characteristics of study participants
(n= 105).
Variable N %
Diet Vegetarian 5 4.8
Non-Vegetarian 100 | 95.2
Smoking Never 93 | 88.6
Occasionally 11 10.5
2-3timesaweek |0 0
Daily 1|1
Alcohol Never 19 18.1
Consumption Once a week 50 | 47.6
2-3 times a week 32 30.5
>4 x a week 2 1.9
Exercise Never 5 4.8
Whenever I find 37 35.2
time
2-3 times a week | 48 | 45.7
Daily 15 | 143
Supplements Yes 66 62.9

Table 2: Distribution of lifestyle practices among study
participants (n=105).
*Missing values: Alcohol consumption N=2, %=1.9
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Multivitamins, vitamin D, green tea and protein powder were
most commonly consumed as individual supplements across the
board, followed by a much smaller intake of vitamin C, omega 3
fatty acids and calcium (Figure 1). Figure 2 illustrates the percentage
of supplement pairs being consumed. Multivitamins were most
commonly consumed together with vitamin D supplements followed
by green tea (Figure 2). Figure 3 shows the reasons for taking
supplements. Most participants took supplements to maintain
good health (65%) and to ensure proper nutrition (58 %). The most
common sources of information about dietary supplements were
obtained via the internet (59%) followed by family members, doctors,
and friends (Table 4). The participants were also asked to express their
opinion concerning the use of supplements (Figure 4) by agreeing,
disagreeing or indicating as ‘unsure’ to certain statements. More
than 40% of the students who consumed supplements either agreed
strongly’ or ‘agreed’ that ‘supplements are not necessary as long as
you have a healthy eating habit, meeting the reccommended allowance’
while 53% disagreed with the statement that ‘dietary supplements are
necessary for all ages. Between 40-50% were not sure if the ‘regular
use of supplements prevented chronic diseases or cancer’. ‘Figure
5 demonstrates the percentage score of knowledge concerning
micronutrients in students in each of the four years and differences

60% ———

50%

40%

30%

20%

10%

0%

between the genders. The bars represent the average percentage of
correct answers by male and female students in four years separately.
Based on the Poisson Regression conducted, there were statistically
significant differences in the knowledge of micronutrients between
males and females in first year and second year (p= 0.0030) only.
However, there were no statistically significant differences in the
knowledge of micronutrients between the students who consumed
dietary supplements and those who did not (p=0.070).

Internet 39 59%
Family 28 42%
Doctor 26 39%
Friends 23 35%
Formal books 15 23%
Workshops/ Discussion/ Lectures 9 14%
Magazines/ Newspapers 3 5%

Television/ Radio 1 2%

Table 3: Sources of information about dietary supplements
(n=105); multiple response.

MYear1 WYear2 M®Year3 WYeard

Figure 1: Percentage of students consuming supplements by year of study.
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Figure 2: Percentage of supplement pairs being consumed.
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Figure 3: Reasons for taking dietary supplements; multiple response.
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_ Figure 4: Opinion about dietary supplements.
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Discussion

There is a growing body of evidence to indicate that selected macro
and micronutrients, in sufficient levels, are not only essential for the
development of tooth structures but may also play a role in modifying
the progression and treatment outcomes of periodontal disease [8,31].
Further, the increasing use of dietary supplements by the general
public and the possibility of interactions with prescription medication

make it imperative that oral health providers be erudite about the
role of nutrition in the general and oral health of their patients. This
pilot study was therefore, conducted to obtain an understanding of
the knowledge and use of dietary supplements in a group of dental
students attending a university in Western Canada. More than half of
the young adults in the present study claimed to currently consume
dietary supplements, with 36% of these students taking multivitamins
by itself. It was interesting to note that while multivitamins, green
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tea and protein powder were a popular choice as supplements taken
individually across all years of study, less than 30% of students in years
1, 3 and 4 consumed vitamin D by itself, and only 7% took calcium
along with vitamin D.

Less than 20% of students in all years of study consumed calcium
supplements or omega 3 fatty acids and almost none of the respondents
took Coenzyme Q10, despite their well established benefits to the
general health and recent evidence suggesting that supplementing the
diet with CoQ10, and omega fatty acids, may be effective as an adjunct
in the of maintaining a healthy mouth [15,19].

The Canadian Community Health Survey (CCHS) Cycle 2.2 data, a
nationwide cross-sectional nutrition survey carried out in 2004-2005
revealed that about 40% of Canadians used supplements in general
while 28% used three or more supplements [32,33]. Vatanparastet
al. [33]analyzing the same CCHS dataset, reported that the use of
supplements was higher among older adults (over 50 years of age),
in females, and among those living in high-income households. The
relatively high use of supplements in the current sample of young
adults enrolled as students in a dental school may be due to the higher
level of education among these individuals, a finding also supported
by data from the CCHS study [34]. The majority of the participants
in the present study practiced healthy lifestyle habits such as not
smoking, limiting alcohol consumption, and engaging in exercise
2-3 times a week or more. Dietary supplement users, in general, tend
to maintain lifestyle practices conducive to healthy living [34][35].
The supplements most commonly used in the present study were
multivitamins and protein powder. Other studies investigating health
science students living in diverse geographical locales report a higher
consumption of vitamins A and B complex [30]. It was important to
consider the low intake of vitamin D in the present study, despite the
educational efforts aimed at the public to increase consumption of
vitamin D through diet and/or supplements, especially during thelong,
dark Canadian winters [36]. Interestingly, less than 2% of our subjects
indicated taking calcium supplements. According to Osteoporosis
Canada, osteoporosis-related fractures are more common than heart
attack, breast cancer, and stroke, combined [37]. Inadequate dietary
calcium intake has been implicated in osteoporosis and osteoporosis-
associated fractures [38]. There is a need to establish lifelong dietary
habits in childhood and adolescence, prior to a peak onset of bone
mineral accrual [39]. Almost half, 44%-61% of Canadian adults are
not getting recommended amounts of calcium (1000mg/d) [40], and
is supported by the observations made in the current study.

Bailey et al. [41] reported that supplement users were motivated
to use these products for overall health more commonly than for
supplementing nutrients from food intakes. Less than a quarter
of supplements used by adults were recommended by a physician
or health care provider, while in the present study 39% reported
obtaining information on recommendation to take supplements
from a physician. Over 50% of the dental students who took dietary
supplements did not agree that supplements are necessary for all age
groups and more than 40% were in agreement that supplements were
harmless. More than 40% of those who consumed supplements were
uncertain if supplements could prevent chronic diseases or cancers.

There was an ambiguity in the present study, in relation to
the statement; “healthcare personnel should promote the use of
supplements” as nearly thirty percent were in agreement and an
equal number were not certain. Teng et al. [28], also observed similar
results in a group of health science students in Malaysia. Regarding
knowledge of micronutrients, approximately only one-third of the

questions were answered correctly by the current participants. In
general, although more than half of the dental students surveyed
claimed to use supplements, their opinion and knowledge concerning
these supplements were inadequate. The authors are not certain as
to why there was no differences in the knowledge of micronutrients
between those who did and did not consume the supplements. It
is likely that those who did consume nutrients did so simply based
on the recommendation of a health care provider, friend or even
the media. The general lack of knowledge emphasizes the need for
incorporating nutrition as a topic in the dental curriculum. A recent
study conducted at Manipal University in India [30] demonstrated
an overall lack of knowledge of nutritional supplements across a
group of medical, dental and nursing students with medical students
having a greater knowledge compared to their dental counterparts.
The current curriculum of Canadian dental students at this locale has
only a small nutrition component and this is probably the case among
dental students at Manipal University in India, probably reflecting the
inadequate knowledge in these students attending two geographically
different locales. Comparable outcomes were also reported among a
group of patients attending a dental clinic in Virginia, USA [23].The
genders were compared in order to ascertain if there were differences
in knowledge concerning nutrition supplements among males and
female dental students attending institutions in two very different
sites (Canada and India). Interestingly, there was no statistically
significant difference in knowledge between male and female dental
students either at the University of Saskatchewan, Canada or in
Manipal University, India [30].

Limitations

The study surveyed all students attending the College of Dentistry
at the University of Saskatchewan. However, due to the small annual
intake of students, the sample size was relatively small, and the results,
therefore, cannot be assumed to represent students in other dental
schools in Canada. Further, self-reported responses are subject to
reporting bias and error which could lead to over or underreporting
due to misinterpretation of the questions [42].

Conclusions

It is evident that a significant proportion of dental students at the
University of Saskatchewan claim to consume a large number of
dietary supplements. Despite this, an understanding of the effects
micronutrients have on the body appeared to be inadequate. Similar
results have been observed among health science students in diverse
geographical locales such as India and Malaysia. Considering the
increasing prevalence of dietary supplement users, the potential
interactions with prescribed medications and emerging data on
their effect on periodontal disease, it is recommended that educators
incorporate and emphasize the importance of nutrition within dental
curriculums. The objective would be to graduate well informed oral
health personnel, who will be in a position to effectively counsel
patients on diet and nutrition with regards to their oral health.
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