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Objectives: Oral health literacy (OHL) is suggested as an important denominator of oral health. This study aimed
to identify ways to improve oral health by exploring the association between oral health literacy and oral health-
related behaviours among female adolescents in the Eastern Province of the Kingdom of Saudi Arabia (KSA).
Methods: This cross-sectional study assessed OHL among 1,889 10th grade female students in the Eastern
Province of the KSA. OHL was assessed using an Arabic version of the short version of the Health Literacy in
Dentistry scale (A-HeLD-14). Self-reported socio-demographic information and oral health-related behaviours
(toothbrushing, dental attendance, and sugary diet consumption) were also collected. The relationship between
OHL and oral health-related behaviours was investigated using binary logistic regression, adjusted for socio-
demographic information.

Results: The binary logistic regression analyses showed that poor OHL was significantly associated with infre-
quent toothbrushing (p < 0.001) and irregular dental attendance (p = 0.005) but not with consumption of sugary
diets. All A-HeLD-14 domains were significantly associated with infrequent toothbrushing, and the domains
concerning access, receptivity, and financial barriers were significantly associated with irregular dental atten-
dance. The highest odds ratios (ORs) for infrequent toothbrushing were found in the domains of receptivity (OR
= 4.19) and understanding (OR = 3.85) and for irregular dental attendance in the financial barriers (OR = 1.61)
and access (OR = 1.49) domains, followed by the receptivity domain (OR = 1.35).

Conclusion: Poor OHL was significantly associated with infrequent toothbrushing and irregular dental attendance.
Interventions focusing on OHL are warranted to improve oral health-related behaviours and thereby oral health
in the population. The aspects that seem most vital to target are improved access to dental care, including the
reduction of economic barriers, as well as increased awareness of oral health in the population.

1. Introduction

Almost half of the worldwide population suffers from oral diseases,
which mainly include dental caries, gingival and periodontal diseases,
oral cancer, and tooth loss (WHO, 2023). This is unfortunate as oral
health is an integral part of general health, and poor oral health can
dramatically interfere with an individual’s ability to function in society
(WHO, 2023).

In the Arab world, which includes 22 countries located in the region
of Middle East and North and North-East Africa, oral diseases are
considered a major public health problem and incur substantial socio-
economic costs, making oral diseases an economic as well as a health
burden (Aljafar et al., 2021; Bokhari & Quadri, 2020). Nevertheless,
awareness is lacking regarding the importance of oral health, which is
reflected in the public health policy of Arab countries (Al Suwyed et al.,
2021).

Abbreviations: A-HeLD-14, The Arabic version of the short version of the Health Literacy in Dentistry scale; CI, Confidence Interval; DA, Dental Anxiety; HeLD-14,
The short version of the Health Literacy in Dentistry scale; HL, Health Literacy; KSA, The Kingdom of Saudi Arabia; MDAS, Modified Dental Anxiety Scale; OHL, Oral
Health Literacy; OR, Odds Raio; RCG, Random Choice Generator; REALD-30, Rapid Estimated of Adult Literacy in Dentistry; WHO, The World Health Organisation.
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Despite a general improvement in socio-economic conditions in the
Kingdom of Saudi Arabia (KSA) (Siddiqui et al., 2021), the prevalence of
oral diseases is higher than those of other developed and developing
countries. The most prevalent oral diseases in the KSA are dental caries,
gingival and periodontal diseases (Al-Ansari, 2014; AlGhamdi et al.,
2020; Alshammari et al., 2021, Idrees, Azzeghaiby, Hammad, & Kujan,
2014; Ministry of Health, 2021; Qataberi et al., 2020; Shubayr et al.,
2021; Siddiqui et al., 2021; Tabassum et al., 2022). These diseases are
preventable if good oral health behaviours are adhered to, including
daily oral hygiene care, proper dietary habits, and regular dental visits
(Akinyamoju et al., 2018).

Given the impact of oral health-related behaviours on the develop-
ment of oral diseases (Hagman et al., 2021), it is not surprising that oral
health literacy (OHL) has been suggested to play a key role in improving
oral health in populations (Baskaradoss, 2016; Baskaradoss, 2018; Rizqi
and Thearmontree, 2020; Wehmeyer et al., 2014). OHL has been defined
as “the degree to which individuals have the capacity to obtain, process,
and understand the basic health information and services needed to
make appropriate oral health decisions” (American Dental Association,
2006a; 2006b). Studies have indicated that poor OHL is a risk factor for
oral diseases (Batista et al., 2018; Neves et al., 2023). In the last decade,
OHL has thus received considerable attention in the dental literature
(Baskaradoss, 2018) and is deemed an important concept in dental
research as well as dental practice (Bennett et al., 2009; Horowitz &
Kleinman, 2008; Jackson & Eckert, 2008; Jones et al., 2007). The as-
sociation between poor OHL and poor oral health may be caused by non-
optimal oral health-related behaviours (Brega et al., 2020; Ramos-
Gomez & Tiwari, 2021). Studies have indeed found that the level of
OHL influence the pattern of dental attendance in both adolescents (He
et al., 2022) and adults (Baskaradoss, 2016). Further, it has been found
that poor OHL can lead to failure in adhering to dental recommendations
(Ramos-Gomez & Tiwari, 2021; Wigen et al., 2009; Wehmeyer et al.,
2014). Thus, it is not too surprising that studies have also found an as-
sociation between poor OHL and infrequent toothbrushing (Cepova
et al., 2018; Khajuria et al., 2019; Noor et al., 2020; Sistani et al., 2017),
mediated by limited knowledge about oral health and oral health-
related behaviours (Singh et al., 2022). Another important oral health-
related behaviour is consumption of sugary diets and despite growing
public awareness to reduce sugar intake, children in social disparities
are more inclined to report high sugar consumption (Peres et al., 2021).
Previous studies that assessed the associations between OHL and sugary
diet consumption have reported contradictory findings (Buja et al.,
2021; Mohd-Dom et al., 2015). Despite the described suggestions of an
association, more studies are needed to further explore the relationship
between OHL and oral health-related behaviours (Firmino et al., 2018).
Such studies would not only help to understand the associations better
and add to the current evidence, but also pinpoint intervention targets
for improving OHL. This could indeed help prevent oral health dispar-
ities (Ramos-Gomez & Tiwari, 2021).

A relevant target group for interventions are young females. This
group is in a transitional stage from childhood to adulthood, when many
of the future health behaviours are being established (Maida et al.,
2015). Further, women in the KSA are regarded as the cornerstone of the
family. Their role in the family is essential, and their influence extends to
shaping the behaviours of their family members, particularly the chil-
dren (Alghamdi et al., 2022), thereby impacting children’s oral health-
related behaviours. In this regards, studies have demonstrated a strong
correlation between maternal OHL and the oral health status of their
children (Dieng et al., 2020; Sowmya et al., 2021; Tyagi et al., 2017).
Intervention programmes in this target group could thus not only
improve women’s oral health, but also have a significant positive impact
on a children’s oral health.

This study aimed to assess the association between OHL and oral
health-related behaviours among female adolescents in the Eastern
Province of the Kingdom of Saudi Arabia. The main hypothesis was that
good OHL is associated with good oral health-related behaviours. The
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study can potentially aid policymakers to implement proper interven-
tional programmes and effective dental care strategies to prevent oral
diseases and improve oral health.

2. Materials and methods
2.1. Ethical statement

Prior to the data collection, the research protocol was approved by
the Institutional Review Board at King Saud University Medical City in
Riyadh, KSA (Approval letter reference number: 21/0309/IRB). The part
icipants were anonymised, and their data were kept confidential.
Informed consent was obtained from all parents of the participants prior
to data collection.

2.2. Design, setting, and participants

Data for this cross-sectional study were collected from January 2022
to October 2022 using a questionnaire to assess the oral health and oral
health-related behaviours of 10th grade female students in the Eastern
Province of the KSA. The Eastern Province comprises three main gov-
ernorates: the main Eastern area; Al-Ahsa; and Hafar al-Batin, which
formed the clusters for this study. The main Eastern Area is the largest
governorate, which has a total population of 5,148,598 (GASTAT,
2020), followed by Al-Ahsa with a total population of 1.3 million, and
Hafar al-Batin with a total population of 365,000. Each governorate is
divided into rural areas (village and hijrah) and urban areas (city).
Stratified random sampling through the Random Choice Generator
(RCG, 2021) was used to randomly select the schools. A total of 18
schools were invited to participate in the study, 9 of which were selected
from the main Eastern area, 6 from Al-Ahsa, and 3 from Hafar al-Batin.
From each school, all students in the 10th grade were invited to
participate in the research project without any specific exclusion criteria
(Fig. 1). Each student was assigned an alphanumeric code, which was
used to identify the student and match the questionnaire and informed
consent forms.

The determination of the study sample size relied on estimating the
anticipated level of OHL within the population and the potential for
identifying a significant difference between the oral health-related
behaviour groups. The mean OHL was set to 46 in the groups with
good behaviours, whereas it was set to 42 in the groups with poor be-
haviours. The high means are attributed to the generally high OHL ex-
pected in the study population. With a power of 90 % and a significance
level set at 0.05, a total of 190 participants per group were deemed
necessary to achieve statistically significant findings.

2.3. Questionnaire

The variables used and analysed in this study included: oral health-
related behaviours (outcome variables), oral health literacy (explana-
tory variable), and socio-demographic information (moderator vari-
ables). The participants filled in the questionnaire electronically using
the Google Forms software provided to the school principals via a link.
The school principals posted the link to the students through the schools’
official portals. Each participant was assigned a unique code that
allowed the questionnaires to be matched with the respective informed
consent forms.

2.4. Oral health-related behaviours

Oral health-related behaviours were considered the outcome vari-
ables in this study. The oral health-related behaviours reported were
frequency of toothbrushing, dietary habits, and pattern of dental
attendance. The questions regarding oral health-related behaviours had
been used previously and were inspired by the Children’s Dental Health
Survey 2013 Technical Report England, Wales and Northern Ireland
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The main Eastern Area

139 schools (19,544 students)

v

The Eastern Province

253 schools (45,624 students)

v
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Al-Ahsa

73 schools (22,210 students)

Hafar al-Batin

41 schools (3,870 students)

v

v

1,922 students from 18 schools were invited to participate

!

Included 9 schools (932 students)

City: 3 schools (576 students)
Village: 3 schools (309 students)
Hijrah: 3 schools (47 students)

¢

|

|

Included 6 schools (745 students)
City: 2 schools (323 students)
Village: 2 schools (337 students)

Hijrah: 2 schools (85 students)

'

Included 3 schools (245 students)
City: one school (172 students)
Village: one school (68 students)

Hijrah: one school (5 students)

.

1,889 students were included at baseline and 628 students from 12 schools were involved in the retest (below)

v

Retest: 5 schools (397 students)

City: one school (250 students)
Village: one school (100 students)
Hijrah: three schools (47 students)

v

Retest: 4 schools (149 students)

City: one school (11 students)
Village: two schools (69 students)

Hijrah: one school (69 students)

\

Retest: 3 schools (82 students)

City: one school (10 students)
Village: one school (67 students)

Hijrah: one school (5 students)

Fig. 1. The distribution of schools in clusters.

(2015) and a survey on the perceived oral health among Danes above 40
years of age (2020).

The answer categories for frequency of toothbrushing were: never,
rarely, several times a month, several times a week, once a day usually in
the morning, once a day usually before bed, and several times a day. The
dietary habits concerned the consumption frequency of biscuits and
cake, soda and energy drinks, and chocolate or other candy. The answer
categories for dietary habits were: several times daily, every day, several
times a week, once weekly, several times a month, and never. The
answer categories for the pattern of dental attendance were: regularly,
approximately once a year; regularly, approximately twice a year or
even more often; when having a toothache or other acute problems; and
do not visit the dentist.

For the statistical analysis, the original answer categories for the oral
health-related behaviours were dichotomised. Toothbrushing was
designated as frequent if performed once a day or several times a day
and infrequent if performed several times a week or month, rarely, or
never. Dietary habits were designated as frequent if the diet items were
consumed several times daily, every day, or several times a week and
infrequent if the diet items were consumed once weekly, several times a
month, or never. The three selected diet items were unified into one
variable with two categories (frequent and infrequent). Consumption
was designated as frequent if at least one diet item was consumed
frequently, and infrequent when all three diet items were consumed
infrequently. Dental attendance was categorised as regular if partici-
pants visited the dentist once or more a year, and irregular if the visits
were related to a toothache or other acute problem or if the participant
never visited a dentist.

2.5. Oral health literacy

OHL was considered the main explanatory variable in the study and
was measured using the Arabic version of the HeLD-14 questionnaire
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(Alzeer et al., 2023), which represents seven conceptual domains:
communication, access, receptivity, understanding, utilisation, support,
and economic barriers (Ju et al., 2018). Each domain has a set of
questions (items), and each item is scored on a 5-point Likert scale
ranging from O (“unable to do”) to 4 (“without any difficulty”). The total
HeLD-14 score is the unweighted summation of the item scores (Jones
et al., 2014), and the final score for the HeLD-14 thus ranges from 0 to
56. We initially grouped the participants using quartiles. This was af-
terwards transitioned into three groups with the two highest quartiles
indicating good OHL, the second lowest indicating medium OHL, and
the lowest indicating poor OHL. This was done to better fit the groups to
the distribution of the A-HeLD-14 score in the population, which in
general was high. Further, this approach was more sensitive in identi-
fying participants with poor OHL, which is the most relevant group to
target.

The original categories for the individual items were dichotomised
by what was considered a problem (unable to do, very difficult, with
some difficulty, little difficulty), or not a problem (no difficulty). The
analysis was based on the domain level, and a domain was designated as
a problem if at least one of the two items in the domain was registered as
a problem.

2.6. Socio-demographic information

The socio-demographic information variables were considered the
moderator variables in this study and were used to adjust the analyses of
the relationship between the oral health-related behaviours and OHL.
They comprised strata (city, village, hijrah), parents’ level of education,
and parents’ occupation.

The original answer categories for father’s and mother’s education
were: no formal schooling, primary school, lower secondary school, high
school, university, postgraduate, and (specified) vocational training.
The original answer categories for the father’s or mother’s occupation
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were: not employed, employed in the public sector, employed in the
private sector, and retired.

For the statistical analysis, the original answer categories for the
parents’ education levels and occupation were trichotomised. The par-
ents’ education was categorised into three levels based on the Interna-
tional Standard Classification of Education —2011- (ISCED) (Schneider,
2013): high (university and postgraduate studies); medium (high school
and vocational training); and low (no schooling, primary school, lower
secondary school).

Father’s and mother’s level of education were combined into one
variable as follows: both parents have a low level of education (low);
both parents have a medium level of education (medium); both parents
have a high level of education (high); the father or mother has a high
level of education and the mother or father has a low level of education
(medium); the father or mother has a high level of education and the
mother or father has a medium level of education (high); the father or
mother has a medium level of education and the mother or father has a
low level of education (low).

The parents’ occupations were trichotomised into the following
categories: not employed, employed, and retired. These were based on
the father’s and mother’s occupation as follows: both parents are
employed (employed); both parents are not employed (not employed);
both parents are retired (retired); father or mother is employed and
mother or father is not employed (employed); father or mother is retired
and mother or father is employed (employed); father or mother is retired
and mother or father is not employed (retired).

2.7. Dental anxiety

The dental anxiety (DA) variable was used as additional moderator
variable to the socio-demographic information to adjust the analyses of
the relationship between dental attendance and OHL. Dental anxiety
was measured using the validated Arabic version of the Modified Dental
Anxiety Scale (MDAS) (Bahammam & Hassan, 2014). The MDAS ques-
tionnaire comprised five questions based on a Likert scale ranging from
not anxious, (indicated by a score of 1) to extremely anxious (indicated
by a score of 5). The scale scores ranged from 5 to 25 (Badran, Keraa, &
Farghaly, 2023). The level of DA was considered high if the score was 19
or above (Appukuttan, 2016).

2.8. Statistical analyses

IBM SPSS software version 28 was used for data analysis. A statistical
significance level of 0.05 was applied.

Descriptive statistics were used to determine the frequencies and
distributions of the included variables, in addition to the mean and
median values for the total score of A-HeLD-14.

Binary logistic regressions were used to investigate the relationship
between OHL and the three outcomes regarding oral health-related
behaviours. Models were made with both OHL as levels based on the
total score of A-HeLD-14 and as individual domains in separate models.
For each outcome, an unadjusted model was first created with OHL as
the sole explanatory variable. Next, adjusted models were created by
including the socio-demographic variables in the models in addition to
dental anxiety in the models that dealt with dental attendance as an
outcome variable. Odds ratios and confidence intervals were extracted
from all models.

3. Results
3.1. Participants

Out of the 1,922 students invited to participate in the study, 1,889
(98.3 %) students were included. The main reasons for exclusion were

missing informed consent (n = 1), negative informed consent (n = 1),
the student declined participation in the study (n = 3), the student
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transferred to another school during the data collection period (n = 11),
and technically missing questionnaire (n = 17). Most study participants
lived in the cities and had medium-educated and employed parents
(Table 1).

3.2. Oral health-related behaviours

More than three-quarters of the participants frequently brushed their
teeth (78.2 %) (Table 1). The majority of the participants frequently
consumed sugary diets (89.4 %) and attended the dentist irregularly
(70.9 %).

3.3. Oral health literacy

The mean total score of A-HeLD-14 was 45.83 and the median was
50. The levels of OHL were as follows: 0—42 (low OHL), 43-50 (medium
OHL), and 51-56 (high OHL).

All domains were most frequently reported as not being a problem by
the participants (Table 2). The domains most frequently reported as
problems were communication (47.2 %) and receptivity (47 %), and the
domain least frequently reported as a problem was understanding (33
%).

3.4. Binary logistic regressions

The binary logistic regression analyses revealed a significant asso-
ciation between poor OHL and infrequent toothbrushing in both the
unadjusted and adjusted models (Table 3). Poor OHL was also signifi-
cantly associated with irregular dental attendance in the unadjusted
model, while in the adjusted model, a medium level of OHL exhibited a
significant association with dental attendance (Table 3). The association
was highest in regard to toothbrushing, and participants with low OHL
were 6.13 times more likely to have infrequent toothbrushing than the
participants with high OHL in the adjusted model.

For all A-HeLD-14 domains, the domains reported to be a problem
were significantly associated with infrequent toothbrushing in both the
unadjusted and adjusted models. Regarding dental attendance, all the
domains showed a significant association with irregular dental atten-
dance except communication and understanding in the unadjusted
model and communication, utilisation, understanding, and support in
the adjusted model.

Receptivity and understanding, followed by financial barriers and
support were the domains most strongly associated with infrequent
toothbrushing, with ORs of 4.19, 3.85, 3.13, 3.06 respectively, in the
adjusted models. Financial barriers and access, followed by receptivity,
were the domains most strongly associated with irregular dental atten-
dance, with ORs of 1.61, 1.49, and 1.35, respectively, in the adjusted

Table 1
Distribution of participants according to oral health-related behaviours and
socio-demographic information (n = 1889).

Variable Categories n (%)
Toothbrushing Frequent 1477 (78.2)
Infrequent 412 (21.8)
Sugary diets Frequent 1689 (89.4)
Infrequent 200 (10.6)
Dental attendance Regular 550 (29.1)
Irregular 1339 (70.9)
Place of residence (stratum) City 1349 (71.4)
Village 401 (21.2)
Hijrah 139 (7.4)
Parents’ level of education Low 683 (36.2)
Medium 934 (49.4)
High 272 (14.4)
Parents’ occupation Not Employed 152 (8)
Employed 1377 (72.9)
Retired 360 (19.1)
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Table 2
Distribution of participants according to oral health literacy (n = 1889).
Domain Unified categories for the items of each n (%)
domain
HeLD-14 total score Low 516 (27.3)
Medium 477 (25.3)
High 896 (47.4)
Communication Problem 892 (47.2)
No problem 997 (52.8)
Access Problem 804 (42.6)
No problem 1085
(57.4)
Receptivity Problem 888 (47)
No problem 1001 (53)
Utilisation Problem 838 (44.4)
No problem 1051
(55.6)
Understanding Problem 623 (33)
No problem 1266 (67)
Support Problem 766 (40.6)
No problem 1123
(59.4)
Financial barriers Problem 835 (44.2)
No problem 1054
(55.8)

model.
4. Discussion

The main finding of this study is that poor OHL was especially
associated with infrequent toothbrushing as well as irregular dental
attendance, whereas its association with sugary diet consumption was
not significant. All A-HeLD-14 domains were associated with tooth-
brushing, but the association was stronger for problems with receptivity
and understanding. The financial barriers and access domains were
strongly associated with dental attendance.

The participants in this study generally showed high levels of OHL.

Table 3
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They had a mean A-HeLD-14 total score close to the upper boundary of
the scale and most often expressed having no problems in relation to the
domains. The high OHL found in our study can probably be attributed to
the study population, which comprised only female high school stu-
dents. This population is indeed expected to have good OHL which ex-
ceeds that of their male counterparts (Baskaradoss, 2018; Jaafar et al.,
2020; Rahardjo et al., 2016; Rizqi and Thearmontree, 2020). Studies in
other populations comprising mainly young and adult participants have
also shown high levels of OHL (King et al., 2023; Mohd-Dom et al.,
2015). Contradicting our findings, a cross-sectional study from Brazil
found that only 29.4 % of the school students aged 15-19 years included
in that study had high OHL. This might be attributed to the fact that the
OHL was assessed using a different OHL instrument, the Brazilian
version of the Rapid Estimate of Adult Literacy in Dentistry (REALD-30),
which makes comparison to our study difficult (Dutra et al., 2019). The
high OHL in our population elevated the value of low level of OHL,
which is higher than the values used in most other studies using the
HeLD-14 (King et al., 2023). However, a study in Brazilian adults based
their levels on the median HeLD-14 score, which resulted in a score of >
47 implying high OHL (Bado et al., 2020).

A systematic review from 2018 concluded that most of the included
studies reported no significant association between OHL and oral health-
related behaviours (Firmino et al., 2018). Specifically, a lack of associ-
ation between OHL and dental attendance was reported and most of the
studies also found no significant association between OHL and fre-
quency of toothbrushing (Firmino et al., 2018). This contrasts with the
present study’s findings as well as the findings from other more recent
studies (Badran et al., 2023; Baskaradoss, 2016; Mohd-Dom et al., 2015;
Parker & Jamieson, 2010; Sukhabogi et al., 2020; Ueno et al., 2013).
Moreover, the OHL measure used in almost all of the included studies
was the REALD-30 and only one study used the HeLD-14, which limits
the comparability. Furthermore, the vast majority of the included
studies had a high risk of bias, and most of the studies had small sample
sizes, which decreased the statistical power and thus the chance of
reaching a statistical significance (Firmino et al., 2018).

If the domains are taken into account, the significant association

Binary logistic regression to predict the oral health-related behaviours from the oral health literacy (the total scores of A-HeLD-14), (n = 1889). * Adjusted for stratum,
parents’ education level, and parents’ occupation. ** Adjusted for stratum, parents’ education level, parents’ occupation, dental anxiety. The significant associations

are in bold.

Independent variable Infrequent toothbrushing

Frequent consumption of sugary diets

Irregular dental attendance

Unadjusted Adjusted* Unadjusted Adjusted* Unadjusted Adjusted**

OR CI OR CI OR CI OR CI OR CI OR CI
OHL (A-HeLD-14)
High Ref. - Ref. - Ref. - Ref. - Ref. — Ref. -
Medium 2.41 1.77 2.28 2.32 1.70 3.17 1.11 0.77 1.60 1.1 0.76 1.60 2 1.55 2.59 1.75 1.33 2.28
Low 6.71 5.08 8.86 6.13 4.61 8.15 1 0.70 1.41 1 0.68 1.40 1.59 1.25 2.02 1.19 0.91 1.54
Communication
No problem Ref. - Ref. - Ref. - Ref. - Ref. - Ref. -
Problem 2.72 2.17 3.42 2.61 2.07 3.29 0.94 0.70 1.27 0.92 0.69 1.24 1.04 0.851.27 0.88 0.72 1.09
Access
No problem Ref. - Ref. - Ref. - Ref. - Ref. — Ref. -
Problem 2.93 2.34 3.68 2.88 2.29 3.63 0.98 0.731.32 0.96 0.71 1.29 1.77 1.44 2.18 1.49 1.201.85
Receptivity
No problem Ref. - Ref. - Ref. - Ref. - Ref. — Ref. -
Problem 4.44 3.48 5.67 4.19 3.27 5.37 1.2 0.891.61 1.2 0.89 1.62 1.63 1.331.99 1.35 1.09 1.67
Utilisation
No problem Ref. - Ref. - Ref. - Ref. - Ref. — Ref. -
Problem 2.63 2.10 3.29 2.57 2.05 3.24 0.91 0.68 1.22 0.89 0.66 1.19 1.25 1.02 1.52 1.08 0.87 1.34
Understanding
No problem Ref. - Ref. - Ref. - Ref. - Ref. - Ref. -
Problem 3.93 3.134.94 3.85 3.06 4.86 0.95 0.70 1.30 0.94 0.69 1.28 1.18 0.96 1.47 1.03 0.831.30
Support
No problem Ref. - Ref. - Ref. - Ref. - Ref. - Ref. -
Problem 3.24 2.58 4.06 3.06 2.43 3.85 1 0.74 1.35 1.03 0.76 1.39 1.37 1.11 1.68 1.2 0.97 1.50
Financial barriers
No problem Ref. - Ref. - Ref. - Ref. - Ref. - Ref. -
Problem 3.43 2.72 4.32 3.13 2.47 3.98 1.16 0.87 1.56 1.2 0.89 1.62 1.88 1.53 2.32 1.61 1.29 2.01
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between A-HeLD-14 and the included oral health-related behaviours
makes sense. Similar to our study, other studies have found a significant
relationship between OHL and frequency of toothbrushing (Mohd-Dom
et al., 2015; Parker & Jamieson, 2010; Sukhabogi et al., 2020; Ueno
et al.,, 2013). Compared to the association between OHL and tooth-
brushing, the association between OHL and dental attendance was
somewhat lower in our study. Some studies found a significant associ-
ation between OHL and dental attendance (Badran et al., 2023; Bas-
karadoss, 2016; Mohd-Dom et al., 2015; Parker and Jamieson, 2010;
Ueno et al., 2013), whereas other studies found no significant associa-
tion between OHL and dental attendance (Firmino et al., 2018; Sukha-
bogi et al., 2020). The discrepancies between the results of these studies
and our study could be explained by differences in study populations
and OHL measures. In some studies the population in general had poor
OHL and poor oral health-related behaviours, which makes it difficult to
assess the association between these two factors (Sukhabogi et al.,
2020). Moreover, OHL was often measured with a simple and less sen-
sitive instrument than the HeLD-14 and did not include items on eco-
nomic barriers or access (Ishikawa et al., 2008). Moreover, some of the
studies had a small sample size, making it hard to find significant dif-
ferences (Firmino et al., 2018).

Few studies have investigated the association between the individual
HeLD-14 domains and oral health-related behaviours, making the
comparison of our findings with other studies challenging. It makes
sense, however, that the problems mostly associated with infrequent
toothbrushing relate to receptivity and understanding. Having difficulty
with or being unable to pay attention to dental health needs or to make
time for the things that positively impact oral health could hamper the
opportunity for frequent toothbrushing. In another study, Mialhe and
colleagues (2020) identified a significant correlation between infre-
quent toothbrushing and problems in the understanding domain in the
HeLD-29 among an adult urban population. Similarly, Sermsuti-Anuwat
and Pongpanich (2019), who also used the HeLD-29 reported a signifi-
cant relationship between infrequent toothbrushing and problems in the
utilisation, communication, and support domains. The discrepancy from
our findings might be caused by the fact that their study focused on
adults with physical disabilities, where accessing dental care and
receiving support could pose greater challenges for their study popula-
tion compared to our study population. It also seems reasonable that our
study shows that financial and access barriers are the most relevant
domains regarding dental attendance. With this knowledge it is possible
to develop effective interventions and systemic changes that could result
in improved oral health-related behaviours and thereby better oral
health and reduced disparity in the population (Horowitz & Kleinman,
2012). Other studies have also found economy and access to be a key
aspect when it comes to using the dental care system (Brothwell et al.,
2008; Cooray et al., 2020; Tu et al., 2023; Xu et al., 2020). Another study
investigating aspects of OHL in a deprived population also found that
financial barriers were the main obstacle (King et al., 2023). A study by
Sermsuti-Anuwat and Pongpanich (2019) showed a significant correla-
tion between the pattern of dental attendance and all HeLD domains
except communication. Additionally, Mialhe and colleagues (2020)
identified a significant association between the access domain and the
most recent dental visit. These findings align with our findings.

The present study found no significant association between OHL and
the intake of sugary diets. This could be because the Saudi population in
general tends to consume diets that are extremely high in added sugar
(Alhusseini et al., 2023), which was also found among our study pop-
ulation; the vast majority had frequent intake of sugary diet, making it
difficult to find significant differences. A systematic review found con-
flicting results between the included studies concerning the association
between health literacy (HL) and sugary diet intake. Of the six included
studies that assessed the association between HL and sugary diet intake,
four studies reported that the association was significant, while two
studies found no association (Buja et al., 2021). Besides the frequent
intake of sugary diets in our population, differences in outcome and
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populations could explain the differences in findings. One study
reporting a significant association used intake of sugary diets between
meals as their outcome, which must be considered more sensitive than
the more general outcome of intake of sugary diets used in our study. In
addition, the study targeted university students from a faculty of health
who are probably more concerned about their dietary habits than our
population is (Mohd-Dom et al., 2015).

The present study has some limitations. The sample comprised only
young female high school students, which limits the transferability of
the results to the entire population as some studies have found that OHL
and HL are higher among females than among males (Jaafar et al., 2020;
Lee et al., 2015; Rahardjo et al., 2016; Sistani et al., 2013). Moreover, as
the questionnaire was distributed electronically, we missed the oppor-
tunity to provide the participants direct instructions or to clarify any
needed matters or unclear questions while they were filling in the
questionnaire. This might have resulted in flawed answers. The cate-
gorisation of the oral health-related behaviour variables was done based
on the expected behaviours in the population. The dichotomisation of
the variables could, however, have led to an overestimation of frequent
toothbrushing, frequent consumption of sugary diets, and regular dental
visits. Toothbrushing once a day and consuming sugary diets several
times a week could be considered as infrequent and not frequent and
dental visits every second year as irregular instead of regular. Finally,
the high values of the A-HeLD-14 total score, indicating a ceiling effect,
might also have influenced our results and made it more difficult to
obtain significant findings. We believe the variables we included were
relevant (Blizniuk et al., 2015; Mohd-Dom et al., 2015). However, based
on the odds ratios, it seems that the moderator variables had little in-
fluence on the associations, particularly for the toothbrushing models.
This indicates that the moderator variables may not be the most relevant
and that others, such as access to dentist or having the energy for
toothbrushing, could have been included.

This study also has several strengths. The sample was randomly
collected from the entire target population in the Eastern Province of
KSA. As no governorates were excluded, the sample can be considered to
represent the target group, and it included participants of varying socio-
economic status from urban and rural areas. These factors might
contribute to the generalisability of the study findings. Moreover, the
sample for this study was considerably large, and the study had a nearly
100 % response rate, which helped to provide robust results. The sample
was collected from a school setting rather than health-care services,
hospitals or dental clinics, which enabled OHL and oral health-related
behaviours to be assessed in a natural setting and thus avoided sam-
pling bias.

5. Conclusion

This study found that poor OHL is significantly associated with low
frequency of toothbrushing and irregular dental attendance. Our results
indicate that OHL is an important factor to consider when planning,
designing, and implementing effective intervention programmes to
promote oral health. Interventions that improve individuals’ capability
to pay attention to their oral health as well as improve their utilisation of
oral health information seem especially warranted to improve daily oral
hygiene, whereas systemic changes related to access and financial sub-
sidy seem relevant for improving the use of the dental care system.
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