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Abstract

Background The association between diet and oral health is complex, yet understanding the influence of nutrition
on oral health among dental professionals is limited. This study aimed to assess the knowledge levels of dental
professionals in Saudi Arabia regarding the relationship between diet and oral health.

Methods A cross-sectional survey was conducted among 211 dental professionals in Saudi Arabia using an 18-item
questionnaire. Data analysis was performed using SPSS v23.0. Descriptive statistics were used to calculate the mean,
standard deviation (SD), and proportions. The Kolmogorov-Smirnov test assessed data normality, while the Chi-
squared test and post-hoc Tukey analysis were applied to evaluate associations between variables.

Results The findings revealed that female practitioners (mean=13.41, SD=2.85) and older professionals had higher
knowledge levels, with a total mean score of 12.33 (SD=2.93). Significant correlations were observed between
knowledge scores and age (ANOVA: F=2.874; p=0.024) and between knowledge scores and gender (t-test: t=6.68,
p<0.001). Oral Medicine Specialists and Periodontists had the highest knowledge scores, with mean scores of 13.43
(SD=2.87) and 13.63 (SD=2.66), respectively, while General Dentists scored lower (mean=10.49, SD=3.12; ANOVA:
F=4.462; p<0.001). Practitioners with less than five years of experience had significantly lower knowledge scores
(mean=11.14,SD=3.23) compared to those with 5-10 years (mean=13.40, SD =2.34) and over 20 years of experience
(mean=12.69, SD=2.22) (ANOVA: F=5.016; p=0.002).

Conclusion Our findings reveal that dental professionals in Saudi Arabia have varying knowledge regarding the
relationship between diet and oral health. While awareness exists, there are gaps in understanding the nutritional
factors influencing oral health outcomes. Addressing these knowledge gaps through targeted educational
interventions is essential, given the crucial role dental professionals play in promoting oral health and educating
patients on the importance of nutrition. Enhancing this knowledge will improve patient care and contribute to better
community health outcomes through informed preventive strategies and public health initiatives.
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Background

Oral health is fundamental to an individual’s well-being
and quality of life [1]. The role of Diet and nutrition in
impacting oral health has become prominent [2, 3]. Oral
health and nutrition share a symbiotic relationship, with
diet significantly influencing oral conditions, particularly
in developing dental caries. The consumption of high-
sugar foods is a key factor in forming dental caries, as it
contributes to the growth of harmful bacteria that pro-
duce acids, leading to tooth decay [4, 5]. A high-sugar
diet is also associated with an increased risk of peri-
odontal inflammation and other oral health problems [6,
7]. In contrast, consuming unprocessed, fibre-rich com-
plex carbohydrates, such as raw vegetables, and calorie-
restricted diets has a protective effect by reducing plaque
build-up and promoting periodontal health [8-11].

Although several studies have investigated the correla-
tion between diet and oral health [1, 5, 11, 12], there is
still a lack of research on comprehending and pinpointing
the precise dietary elements contributing to or alleviating
oral health problems. Dental professionals play a crucial
role in educating patients about diet-related preventive
measures. Additionally, they can act as key influencers
in community settings, promoting healthy eating habits
to improve public oral health. However, there is a lack
of research assessing their knowledge of how nutrition
impacts oral health.

To date, no study has evaluated dental professionals’
understanding of the role of diet and nutrition in oral
health in Saudi Arabia. This study aims to assess their
knowledge of the impact of dietary factors on oral health.

Methodology

Study design and setting

This cross-sectional, questionnaire-based study received
formal approval from the Jazan University Standing
Committee on the Ethics of Scientific Research (REC-
45/05/895, HAPO-10-Z-001). The study complied with
the principles established in the Helsinki Declaration.
The study targeted participants with valid dental licenses
who practise in Saudi Arabia in private clinics, govern-
ment institutions, and teaching hospitals.

Development and content of the questionnaire

The questionnaire, designed to assess dental profession-
als’ knowledge of diet and oral health, was developed
after a comprehensive review of relevant literature and
underwent face and content validation by experts in the
fields of nutrition and dentistry. Following a pilot test
involving 20 professionals, internal reliability was estab-
lished with a Cronbach’s alpha of 0.81. The final question-
naire consisted of 18 closed-ended items with responses
categorized as ‘Yes, ‘No; or ‘I don’t know’ in the supple-
mentary Table 1.
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Data collection process

The final 18-item questionnaire was distributed through
popular social media platforms, including Facebook,
Twitter, and WhatsApp, to capture a broad representa-
tion of the dental profession in Saudi Arabia. An intro-
duction prefaced the questionnaire, outlining the study’s
objectives, voluntary participation, and the confidential-
ity of the collected data. Participants accessed the ques-
tionnaire via a Google Form link, which included an
“agree” button to start and a “disagree” button to exit the
survey. All items were positively phrased, except for three
(Q6, Q9, and Q11), which were framed negatively to
evaluate participants’ understanding and critical thinking
skills by discerning correct information despite the nega-
tive wording.

Inclusion and exclusion criteria

Dental professionals who currently practice in Saudi Ara-
bia in governmental organisations, private practices, and
teaching institutions and possess valid licenses were eli-
gible to participate. Professionals who were not licensed
were not included. Our initial goal was to enrol 384 par-
ticipants based on a calculation that considered a 95%
confidence level, a 5% margin of error, an 80% power, and
a prevalence of knowledge on the topic among 50% of the
targeted population.

Statistical analysis

The response data were acquired as an MS Excel spread-
sheet and subsequently imported into Statistical Pack-
age for Social Sciences (SPSS) software, version 23.0
(IBM Corp. in Armonk, NY, USA). In addition to being
processed and analysed as qualitative data, the “Yes”
responses were given a score of one, while the other
responses (“No” and “I dont know” were given zero.
Accordingly, the overall knowledge score was further
converted into a quantitative variable, ranging from zero
to 18. The qualitative data were presented as means and
standard deviations (SD), while the quantitative data
were presented as frequencies and proportions. The
qualitative data was assessed for normality using Kol-
mogorov—Smirnov test. The Chi-squared test was used
at each study stage to assess the correlation between the
knowledge acquired and various variables. The post-hoc
Tukey analysis was implemented to ensure that multiple
comparisons were made.

Results

Demographic characteristics

For practical reasons, we could only include 211 partici-
pants in the study. Figure 1 presents the distribution of
sociodemographic variables. As indicated above, 211
dental professionals participated in the study, with 54.5%
females. Around 16% of the participants were under 30
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Fig. 1 Descriptive analysis of the socio-demographic variables

years, 25% were aged 30—40 years, 49% were aged 41-50
years, 6% were aged 51-60, and only around 4% were
aged 60. Regarding specialisation, around 27% were Oral
Medicine Specialists, 17% were General Dentists, and
10% were Orthodontists; other specialities represented
around 46%. Regarding practice settings, around 45%
were affiliated with teaching institutes, 28% to govern-
ment institutions, and 27.0% were working in private
practice. Approximately 23% of respondents reported
having less than 5 years of practice, while 20% had 5 to 10
years, 40% had 11 to 20 years, and 17% had more than 20
years practice.

Figure 1 presents a descriptive analysis of the socio-
demographic characteristics of the study participants.
The age distribution shows that the majority (49.3%) of
dental professionals were aged 41-50 years, while smaller
groups included those under 30 years (16.1%), 30—40
years (24.6%), 51-60 years (6.2%), and over 60 years
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(3.8%). The gender composition comprised 45.5% males
and 54.5% females. The distribution of dental health care
specializations indicated that the largest group were Oral
Medicine Specialists, followed by General Dentists and
other specializations.

Questionnaire responses
Figure 2; Table 1 summarize the responses to the ques-
tionnaire items. The items with the highest knowledge
level (highest percentage of “Yes” responses) were about
calcium’s role in alveolar bone density (94.3%), the posi-
tive impact of Vitamin C-rich foods on gingival inflam-
mation (93.8%), and the link between high-glycemic
foods and increased risk of periodontal inflammation and
dental caries (93.4%).

Regarding the negatively phrased items, around 36% of
respondents recognised the potential benefits of omega-3
fatty acids in oral health, 42% reported the presence of
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Fig.2 Summary of responses of 18 questionnaire responses ('Yes,'No, 'l don't know’)

possible benefits of probiotics in maintaining periodontal
health, and 39% didn’t correlate the high serum levels of
vitamin B12, folate, and iron with oral lesions.

The mean+SD and median with inter-quartile range
(IQR) of the overall knowledge score were 12.23+0.93
and 13 (11-15), ranging from 3 to 18. Table 2 presents
the overall knowledge score by different grouping fac-
tors: age groups, gender, and years of experience. Those
who aged older than 60 years revealed better knowledge
(13.75+1.04) than those under 30 years did (11.06+3.89;
P=0.024). Statistically, the other comparisons by
age group were not different. Gender-wise, females
revealed better knowledge than males (13.75+1.04 and
11.3243.28, respectively; P<0.001). The overall knowl-
edge scores for those who had 5 to 10 years of experi-
ence (13.40%2.34) and those with more than 20 years of
experience (12.69+2.22) were higher than the scores of

those with less than 5 years of experience (11.14+3.23;
P=0.002).

Figure 3 well represents the association between age
and mean knowledge scores among dental profession-
als. ANOVA analysis indicates significant differences in
knowledge scores across age groups. The highest mean
score was observed in the 60+age group, while the low-
est was in the under-30 age group.

The association between gender and mean knowledge
scores is demonstrated in Fig. 4. ANOVA analysis reveals
a significant difference in knowledge scores between
males and females, with females demonstrating statisti-
cally significantly higher knowledge scores than males.

The association between knowledge scores and den-
tal health care specialization revealed significant differ-
ences (ANOVA: F=4.462, p<0.001). Periodontists and
Oral Medicine Specialists had the highest mean knowl-
edge scores (13.6311.165 and 13.43+2.239, respectively).
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Table 1 Summary of responses of 18 questionnaire ('Yes,'No;'l don't know’)

Question Yes No I don't
know

N % N % N %

Q1. High-glycaemic food consumption increases the risk of Periodontal inflammation and Dental caries. 197 934 13 62 1 05

Q2. Chewing raw vegetables aids in reducing plaque build-up, preventing the development of caries and gingival 184 872 22 104 5 24
inflammation.

Q3. Individuals having a vegetarian diet have healthier gums and better oral hygiene compared to 62 294 111 526 38 180
non-vegetarians

Q4. Dietary fats, such as saturated fats, trans fats, and omega-6 fatty acids, influence the risk of periodontal inflam- 106 502 49 232 56 265
mation and oral health problems.

Q5. Consumption of unprocessed, fibre-rich complex carbohydrates helps reduce the risk of periodontal inflam- 148 70.1 35 166 28 133
mation and improves oral health

Q6. Omega-3 fatty acids are known for their anti-inflammatory properties, not potentially beneficial in reducing 72 341 76 360 63 299
periodontal inflammation and improving oral health

Q7. Calcium has a role in the density of the alveolar bone that supports the teeth. 199 943 12 57 - -
Q8. Increased dietary intake of beta-carotene and vitamin A positively impacts periodontal healing. 163 773 6 28 42 199
Q9. High serum levels of vitamin B12, folate and iron are associated with swelling of the tongue, papillary atrophy, 91 43.1 83 393 37 175
surface ulceration

Q10. Vitamin C-rich foods reduce gingival and periodontal inflammation and support healthy gingival 198 938 6 28 7 33
homeostasis

Q11. Probiotic bacteria found in yoghurt do not contribute to preserving periodontal health. 53 251 88 417 70 332
Q12. Dietary magnesium deficiency increases the prevalence of periodontitis. 143 678 17 81 51 242

Q13. Deficiency in vitamin B1 (Thiamine) results in cracked lips and angular cheilosis (cracking at the corners of 176 834 12 57 23 109
the mouth)

Q14.Vitamin B3 (Niacin) deficiency leads to tongue inflammation, angular cheilosis, and ulcerative gingivitis. 154 730 22 104 35 166
Q15. Periodontal disease, anaemia, sore tongue, and burning in the oral cavity are linked to vitamin B6 deficiency. 157 744 11 52 43 204
Q16. B12 deficiency manifests as symptoms like angular cheilosis, halitosis, bone loss, bleeding gums, and painful 177 839 16 76 18 85
ulcers in the mouth

Q17.ron deficiency causes red, burning tongue, dysphagia (difficulty in swallowing), or angular cheilosis. 181 858 14 66 16 76
Q18. Leukoplakia is linked to low serum vitamin A, C, B12, and folic acid levels. 113 536 37 175 61 289

Table 1 shows the distribution of responses for each questionnaire item, including the questions with the highest percentage of “Yes,” “No,” and “I don’t know”
responses. Key findings include a high agreement on questions regarding the impact of high-glycaemic food on periodontal inflammation (93.4% “Yes"), the role
of calcium in alveolar bone density (94.3% “Yes”), and the positive effects of vitamin C on gingival health (93.8% “Yes”). In contrast, there was notable uncertainty
regarding the role of omega-3 fatty acids in reducing periodontal inflammation (36.0% “No” and 29.9% “I don’t know”) and the association of probiotic bacteria with
periodontal health (41.7% “No”)

Table 2 Differences in knowledge score by age, gender, and years of practice

Age (Years) N Mean Knowledge Score +SD Minimum Maximum P value

Under 30* 34 11.06° 3.892 3 17 p=0.024
30-40 52 12.69% ¢ 2422 8 16

41-50 104 12.57%¢ 2.683 7 18

51-60 13 11.38%¢ 3.664 7 18

More than 60 8 13.75%¢ 1035 13 15

Gender*

Male 96 11.32 3.282 3 18 p<0.001
Female 115 1317 2.302 7 18

Years of Practice’

<5 49 11.14° 3234 4 17 p=0.002
5-10 43 13.40° 2342 3 16

11-20 84 12.32%° 3.070 7 18

>20 35 12.69° 2220 9 18

Table 2 shows the differences in knowledge scores across age, gender, and years of practice among dental professionals. Statistically significant variations were
observed in the mean knowledge scores by age group (p=0.024). +: One-Way ANOVA Test Mean scores with different superscript small letters are statistically
different upon pairwise comparisons using the post-hoc Tukey test. £: Independent t-test
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In contrast, General Dentists had the lowest mean
score (10.49%3.768). Other specializations, such as
Oral Pathologists (12.65+3.220) and Orthodontists
(12.77£3.085), showed intermediate scores.

Figure 5 illustrates the association between knowledge
scores and dental healthcare specialization. ANOVA
results indicate a significant difference in knowledge
scores across specialities (F=4.462, p<0.001). Post-hoc
Tukey analysis shows that General Dentistry practitio-
ners had significantly lower knowledge scores compared
to Oral Medicine Specialists and Periodontists. Other
speciality groups did not show significant differences in
knowledge scores.

Figure 6 displays the association between knowledge
scores and years of practice. ANOVA results indicate
a significant association (F=5.016, p=0.002). Post-hoc
Tukey analysis reveals that participants with less than

41-50
Age (Years)

More than 60

5 years of practice had significantly lower knowledge
scores than those with 5-10 years and more than 20 years
of practice. No significant differences were observed
between other groups.

Discussion

This study, the first of its kind in Saudi Arabia as up to
our knowledge, showed intermediate to very good lev-
els of knowledge of dental practitioners on the potential
associations between nutrition and oral health. The study
unveiled gender-, speciality-, and years-of-experience-
wise differences. Both together substantiate the need to
bridge such gaps in knowledge with great emphasis on
focusing on the subgroups with lower levels of knowl-
edge, namely, males, general dental practitioners, and
those with shorter experience.
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Fig. 4 Association between gender and knowledge scores of dental professionals

Our study encapsulated a broad spectrum of exper-
tise from general dental practitioners to specialists like
Oral Medicine Specialists, Prosthodontists, and more.
Furthermore, the distribution of years of practice, with
notable representation from early-career to seasoned
practitioners, adds a temporal dimension to our explo-
ration. This diversity ensures a holistic understanding
of the potential association between nutrition and oral
health across the professional continuum. The findings
revealed significant associations between knowledge
scores and various demographic factors.

Gender-based disparities were evident, with female
practitioners demonstrating significantly higher knowl-
edge scores than their male counterparts. These results
align with studies conducted among college athletes in
Iran [13] the USA [14], and Nigeria [15], which found
higher knowledge of nutrition among females compared
to their male counterparts. However, prior research con-
ducted in Edo state, Nigeria [16], and the Philippines [17]

revealed contrasting findings. Meanwhile, other previ-
ous studies [18, 19] reported similar levels of knowledge
among males and females. Regarding our results, the dis-
crepancy may be ascribed to the females’ innate tendency
to be more mindful of their health and body than males.
Regarding age and years of experience, respondents
aged under 30 years had a significantly lower overall
knowledge score compared to those over 60 years. Our
results in this context align with the previous research
that demonstrated a notable correlation between age
groups and knowledge and even the total KAP (knowl-
edge, attitude and practice) scores. In one study, the older
nurses demonstrated higher knowledge scores [20]. In
contrast, in a multicenter study conducted in Palestine,
younger participants displayed higher scores than the
older ones. Conversely, the total clinical nutrition knowl-
edge score did not show any notable variation based on
the years of experience and practice of healthcare provid-
ers (p=0.827) [21], which aligns with previous research
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findings [22, 23]. This supports the notion that education
surpasses clinical experience in nutrition care.

The present study discerned significant variations in
knowledge scores among diverse dental healthcare spe-
cialisations. Oral Medicine Specialists and Periodontists
exhibited notably higher mean knowledge scores. These
elevated scores underscore an advanced understand-
ing of the correlation between diet, nutrition, and oral
health within these specialised fields. In contrast, general
dental practitioners displayed a lower mean knowledge
score, highlighting potential areas for improvement in
comprehending the nuances of dietary influences on oral
health. A previous study among nutrition/dietetics stu-
dents reported a higher mean knowledge score, indicat-
ing potential differences in educational backgrounds and
focuses between students and established professionals
[24]. Another survey among dental students highlighted
variations in nutritional knowledge, being better among
postgraduate students [18]. Additionally, a noteworthy
correlation was observed between the respondents’ spe-
ciality and their practice and the overall KAP score. The
practical and staff nurses scored higher than the physi-
cians [21]. This aligns with our findings, emphasising the

importance of tailored educational interventions based
on professionals’ specialisations.

In Ireland and the UK, 18% of dietitians, compared to
56% of dentists, considered that they had received suf-
ficient diet and dental health training; both professions
indicated the need for multi-disciplinary training [25].
Another fascinating study compared the nutritional
knowledge of nutrition, dietetics, and dentistry students,
highlighting conflicts in dietary recommendations and
identifying differences in nutritional knowledge among
dental, dietetic, and nutrition students. However, the
emphasis on specific concerns differs: dental students
prioritise oral health issues like acid erosion, while
dietetic and nutrition students focus more on general
health problems such as obesity [26].

Furthermore, the studies on dental students emphasise
the importance of nutritional education for dental stu-
dents [15, 19, 26, 27], signalling room for focused educa-
tion to enhance their understanding of diet and nutrition
in oral health. The findings from our research contribute
unique perspectives to the current corpus of literature.
The diversity of dental practitioners, their specialisations,
and the intricate facets of nutritional knowledge explored
in our study emphasises the need for tailored educational
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interventions and further research to bridge gaps in
understanding across the dental profession.

The knowledge on the role of calcium in alveolar bone
density, the positive impact of Vitamin C-rich foods on
gingival inflammation, and the link between high-glyce-
mic foods and the increased risk of periodontal inflam-
mation and dental caries was impressive. Simply, this
reflects a deep-rooted knowledge about well-established
facts by which literature is saturated and learnt repeat-
edly in successive levels of undergraduate and post-
graduate studies [28, 29]. Similarly, a high fraction of the
participants (78.3%) reported sucrose as the most cario-
genic sugar [27], almost similar to the results obtained by
da Costa et al., where 82.3% of their participants reported
sucrose as the most cariogenic sugar [19].

Contrastingly, 96.1% of the participants in our study
reflected poor knowledge regarding the relative carioge-
nicity of extrinsic sugars compared to intrinsic sugars,
like the results of Bapat et al. [24]. In line with that, only
29% of the respondents reported that individuals who

follow a vegetarian diet exhibit healthier gums and supe-
rior oral hygiene compared to non-vegetarians; 52.6%
and 18% responded with “NO” or I don’t know, respec-
tively. As per Staufenbiel’s study, vegetarians exhibited
notably reduced probing pocket depths, bleeding on
probing, periodontal screening index, a superior hygiene
index, and fewer mobile teeth [30]. Similarly, in another
study on raw vegans exhibited significantly improved
oral hygiene compared to other groups (P=0.001). The
measurements of probing depth, bleeding on probing,
and simplified oral hygiene index were notably lower in
individuals following a raw vegan diet [31]. However,
the link between vegetarianism and good periodontal
health might be at the expense of the health of hard den-
tal structures; Laffranchi et al. found a higher prevalence
of demineralisation and white spots in the vegan partici-
pants compared to the omnivorous group [32]. Iwasaki et
al. conducted a longitudinal study involving 264 Japanese
participants, which revealed a statistically significant
positive correlation between saturated fatty acids and the
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occurrence of periodontal lesions [33]. Omega-3 fatty
acids have received considerable attention recently due
to their correlation with reduced systemic inflammation
[34]. Multiple studies have demonstrated that inflam-
mation is primarily stimulated by detrimental saturated
fats, such as trans fats and omega-6 fatty acids [6, 35, 36].
To summarise, this study’s and other studies’ evidence
emphasises the importance of dietary fats in maintain-
ing good periodontal health. Unhealthy saturated fats
and trans fats can worsen inflammation, while omega-3
fatty acids have a protective effect. This emphasises the
significance of dietary decisions in managing periodontal
inflammation.

This study offers significant insights into dental pro-
fessionals’ diet and oral health knowledge; it is essential
to acknowledge certain limitations that may have influ-
enced the results. One potential limitation of this study
was the reliance on a self-reported questionnaire, which
is less sensitive in obtaining objective data and implies
a potential for social desirability and recall biases. In
addition, this type of study design (cross-sectional) is
classified as a low-level-evidence approach. Another
limitation was the convenience sampling method as the
participants were recruited through online social media
platforms. This may have resulted in a sampling bias via
inducing overrepresentation of certain demographic
groups or dental specialisations, potentially limiting the
generalizability of the findings. A further limitation was

the potential presence of confounders like participants’
educational backgrounds, cultural beliefs, and access to
continuing education opportunities. Keeping these limi-
tations in mind, the results of this study must be inter-
preted cautiously, with special emphasis given to their
generalizability.

Conclusion

The present study assessed Saudi Arabian dental prac-
titioners’ knowledge of the relationship between nutri-
tion and oral health. The findings revealed variations in
knowledge levels, with females, oral medicine and peri-
odontology specialists, and practitioners with more years
of experience scoring higher. However, knowledge gaps
persist, particularly among general dentists and those
early in their careers. These results highlight the need
for targeted educational interventions and incorporating
nutrition-related content into dental education curricula
to enhance knowledge and improve patient care. A visual
summary highlighting the study’s key findings, including
the association between diet and oral health knowledge
among dental professionals in Saudi Arabia, emphasising
the influence of gender, age, specialization, and years of
experience, is provided in Fig. 7.

Future research directions
To address the identified knowledge gaps, future studies
should explore developing and implementing targeted
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educational interventions tailored to the unique needs
of dental practitioners. Incorporating consistent nutri-
tion guidelines into dental education curricula can play
a pivotal role in enhancing practitioners’ understanding
of the relationship between diet and oral health. Further
research could investigate interdisciplinary collabora-
tion among dental professionals, nutritionists, and pub-
lic health experts to foster a more integrated oral health
care delivery approach. This collaboration can poten-
tially improve patient outcomes through holistic and
evidence-based care. Additionally, studies should focus
on designing and evaluating continuous professional
development programs that provide ongoing training
on the latest advancements in oral health and nutrition.
Such initiatives can ensure practitioners remain updated
and equipped to deliver high-quality, patient-centred
care. Expanding future research to assess knowledge lev-
els across other healthcare disciplines may also provide
valuable insights into the broader impact of nutrition
education on interdisciplinary healthcare delivery and
community health outcomes.
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