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Aim: To determine the knowledge and practices of adults regarding oral health and to determine the associated gender differences.
Methods: A cross-sectional study design was used in Jeddah, Saudi Arabia, and a total of 1330 adults participated. Data were 
collected using self-administered validated questionnaire to gather information about sociodemographic data, oral health knowledge 
and practices. The scores of the oral health knowledge were calculated. Linear and logistic regressions were used to evaluate and 
compare the oral health knowledge and practices between males and females.
Results: Females had a significantly higher mean oral health knowledge score (8.5 ± 1.5) than males (8.1 ± 1.7). Regarding oral health 
practices, female participants reported a higher frequency of tooth brushing and mouthwash use than males (p = 0.001). The 
percentage of females who visited the dentist for check-ups and cleaning was significantly higher compared to males (41.5% and 
35.2%, respectively). Participants with a university-level education showed a significantly higher knowledge score (coefficient = 0.27; 
95% CI: −0.46 to 0.46). Respondents who were less than 40 years old brushed their teeth more than twice a day compared to older 
individuals (OR = 1.51; 95% CI: 1.06 to 2.13). Nonsmokers had better knowledge, and brushing their teeth twice daily was more likely 
among them (OR = 0.76; 95% CI: 0.59 to 0.99).
Conclusion: Among the adult population, females were more knowledgeable about their oral health and exhibited better practices 
than males.
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Introduction
Aside from being physically and mentally well, people should consider their oral health as part of their overall well- 
being. Oral health knowledge and good oral hygiene habits are essential for maintaining good health.1 Although 
knowledge about oral health practices can help individuals improve their behaviors and attitudes, it does not 
automatically translate into a change in their overall health. Poor oral health can significantly impact a person’s 
general health and lead to various chronic conditions, such as cancer and diabetes. The effects of poor oral health can 
also affect a person’s daily life. Apart from eating and smiling properly, people also experience pain and commu
nication issues when they lose their teeth. People must therefore improve their oral health by taking the necessary 
steps.2

Despite the various initiatives aimed at improving oral health, the World Health Organization claimed that many 
people still have oral health problems. The Global Burden of Disease Organization revealed that around 3.5 billion 
people globally are affected by various oral diseases. Periodontal disease and caries are the most common oral 
conditions.3 Different studies have indicated that the prevalence of oral diseases is still very high in different 
countries.4–6 Low income, low level of education, high sugar intake, and a lack of fluoridated water are some factors 
that contribute to the development of oral diseases.7,8 High-cost dental treatment is another factor that can prevent people 
from taking good care of their oral health.2 Many studies have shown that individuals seek oral health care when 
experiencing pain and that regular oral hygiene habits are infrequent.2,9,10
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As primary prevention professionals, dentists play a vital role in promoting positive behavioral changes in their 
patients and communities. Their social capacity to influence these changes has been shown to be extremely beneficial in 
improving oral health. The public perception of dentists as role models for oral hygiene is supported by evidence that 
they are more likely to provide effective and efficient care.11 A document titled “Global Goals for Oral Health 2020” 
which was created by the international dental research organization, aimed to set realistic goals for improving the oral 
health of people all around the world. This document sought to establish a comprehensive baseline of information about 
oral health, including the prevalence of diseases and the importance of healthy habits and procedures.4 This information 
will help health professionals and policymakers make informed decisions and implement effective measures.12

A person’s oral health knowledge is a combination of skills, experience, and judgment that can be used to acquire and 
preserve information. However, it is not enough to provide a person with oral health knowledge. Other factors, such as 
public knowledge and basic educational level can also contribute to the development of better oral care.13 In addition, 
maintaining good oral health knowledge is required to attain good oral health practices.14 Researchers have found that 
increased oral health knowledge leads to better oral health.9,15,16 It has been shown that people with this knowledge level 
are more likely to practice oral self-care procedures.17

There have been many studies examining the knowledge and practices of oral health of students across different 
countries at the national and international levels. Dental students receive and acquire the necessary knowledge of oral 
health and can spread it to their families and society.13,15 Unfortunately, previous studies have not been able to provide 
a clear picture of these students’ knowledge levels and attitudes.12,14–18 However, data on oral health knowledge and 
practice are limited in the adult population who are at least 20 years old. In 2005, Zhu et al conducted a study to examine 
the knowledge and practice of Chinese adults (35–74 years old) regarding their oral health. They found that knowledge 
about the causes of dental diseases and the prevention of these diseases was low.9 In the United Arab Emirates, a study 
found that a large number of adult participants had a high oral health knowledge, but less than half of them had a positive 
attitude toward it.19

In Saudi Arabia, a study investigated oral health knowledge among female primary school teachers.20 This study 
confirmed that teachers in private primary schools had better oral health knowledge than teachers in government primary 
schools.20 Other studies have shown that adults exhibit poor oral health knowledge.21,22 These previous studies focused 
only on oral health knowledge and not the practices of these populations. In addition, neither of these studies focused on 
how gender affects oral health knowledge, attitudes, or practices.

Given that the current adult population serves as a role model for younger generations and improves oral health 
outcomes for future generations, it is essential to identify behavior patterns among adults. Determining the current level 
of knowledge and practices helps policymakers provide programs designed to prevent high levels of disease and improve 
populations’ oral health. This study, therefore, examines the knowledge and practices regarding oral health among the 
adult population in Saudi Arabia and assess the associated gender differences.

Methods
Study Design
A cross-sectional survey was administered to adults 20 years old or older of any nationality living in Jeddah, Saudi 
Arabia. The study was conducted according to the Declaration of Helsinki and the ethical approval from the faculty of 
dentistry’s research ethics committee. All participants were informed about the study’s procedures and their confidenti
ality was assured. All participants provided informed consent.

Instrument
This study used a validated questionnaire developed by Buunk-Werkhoven.23 The questionnaire included 28 questions 
and three sections. The first one collected demographic information about the participants, such as their age, income, and 
nationality. The second section focused about the participants’ oral health knowledge. The third section asked about 
practices related to oral health such as the frequency of tooth brushing, mouth washing, dental visit and reasons of their 
last dental visits
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The English questionnaire was translated into Arabic using a forward-backward method.
Three experts in questionnaire development assessed the questionnaire’s face validity. The experts were asked about 

the relevance and clarity of the questions. Then, a pilot study was conducted with 15 randomly selected adults living in 
Jeddah to assess the clarity of the questions. According to the responses, only a few words needed to be rephrased and 
clarified in the questionnaire. The Cronbach alpha coefficient indicated a good internal consistency, 0.97 for knowledge 
and 0.89 for practice.

Data Collection
Data were collected from August 2021 to December 2021 using SurveyMonkey (San Mateo, California, USA). The 
online questionnaire was then sent to the public through social media platforms such as WhatsApp and Twitter. 
A non-probability snowball sampling strategy was used, and participants were asked to share the survey with family 
and friends. The first question in the questionnaire was about whether or not you are 20 years old or older and live in 
the city of Jeddah. Responding to this question was a consent to participate in the study and helped exclude those 
who were ineligible. In addition, four dental interns distributed paper questionnaires in the largest shopping malls in 
each area of Jeddah. On average, it took around 5 min to complete the questionnaire. For the paper-based 
questionnaires, participants provided written informed consent. The participants did not receive compensation for 
completing the questionnaire. Permission to distribute the paper questionnaires was obtained from each local mall 
management office.

Statistical Analysis
Stata version 13.0 (StataCorp LP, College Station, TX, USA) was used to analyze the results of the study. The 
significance of the data was determined by the p-value <0.05. Different categorical variables were analyzed using Chi- 
square tests.

The knowledge score was calculated based on 11 knowledge questions: the score for a correct answer was 1, while 
the score for an incorrect answer was 0. The scores on all knowledge questions were added together to give each 
participant a total knowledge score from 0 to 11. Participants with higher scores demonstrated higher levels of 
knowledge.

The results of the study were analyzed using a linear regression analysis to determine the factors that influence the 
knowledge about oral health. The sociodemographic data were the independent variables. Logistic regression was 
additionally used to determine factors affecting oral health practice. The odds ratio and 95% confidence intervals for 
each variable were then calculated.

Results
In total, 1330 adults participated in the study (418 males and 912 females). Five questionnaires were dropped out because 
of missing data. Participants’ sociodemographic data are shown in Table 1. The majority of participants were between the 
ages of 20 and 40 (86%). Female participants had significantly higher education levels than males (p < 0.05). 
A significantly higher number of females worked in the private sector compared to males. The number of females 
with a monthly income lower than 10,000 SAR was significantly higher than that of male participants (70%). The 
smoking status of females and males differed significantly (68.9% of the females were nonsmokers, while 56.5% of the 
males were nonsmokers).

Overall, the females’ (8.5 ± 1.5) oral health knowledge mean ± SD score was significantly higher than that of the males 
(8.1 ± 1.7; p = 0.035). Table 2 illustrates the distribution of the participants’ oral health knowledge. However, a higher 
proportion of male participants (50.2%) than females (43.6%) knew that it was important to put gentle pressure on the 
toothbrush while brushing their teeth (p = 0.02). A significantly higher number of females indicated that it did matter if they 
used a toothbrush for a long time (77.5%) compared to males (72.5%; p = 0.04). In addition, a significantly greater number of 
females (75%) compared to males (64%) agreed that it is not true that gum inflammation can disappear by itself (p = 0.001). 
Females (89.3%) were more knowledgeable about gum disease causing bad breath than males (85.7%; p = 0.05).
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Oral health practices and attitudes are presented in Table 3. Female participants reported a higher frequency of tooth 
brushing (twice or more daily) than males (p = 0.001). Furthermore, the proportion of females who used mouthwash 
more frequently was higher than that of males (p = 0.001). The percentage of females who visited the dentist for check- 
ups and cleaning was significantly higher than that of males (41.5% and 35.2%, respectively).

Linear regression analysis was used to predict factors influencing oral health knowledge scores. There was 
a significant relationship between gender and knowledge score. Females demonstrated a significantly higher knowledge 
score than males (coefficient = 0.19; 95% CI: - 0.38 to −0.02). Furthermore, a statistically significant higher knowledge 
scores were found among participants having a university degree (coefficient = 0.27; 95% CI: −0.46 to 0.46). A lower 
knowledge score was associated with smoking (coefficient = −0.31; 95% CI: −0.48 to −0.13). An analysis of linear 
regression is shown in Table 4.

A logistic regression model was used to determine the factors that influence oral health practice (Table 5). According 
to the findings, a higher percentage of females brush twice a day or more (OR = 0.43; 95% CI: 0.33 to 0.56). The 
participants who were less than 40 years old were more likely to brush their teeth twice a day (OR = 1.51; 95% CI: 1.06 
to 2.13). Non-smoking individuals were more likely to do so than those who smoke (OR = 0.76; 95% CI: 0.59 to 0.99).

Table 1 Demographic Characteristics

Variable Male N (%) (N = 418) Female N (%) (N = 912) p-value

Age
20–30 239 (57.2) 581 (63.7)

0.06431–40 109 (26.1) 220 (24.1)
41–50 43 (10.3) 63 (6.9)

>50 27 (6.5) 48 (5.26)

Nationality

Saudi 358 (85.7) 781 (85.7) 0.99
Non-Saudi 60 (14.4) 131 (14.4)

Marital status
Single 226 (54.1) 522 (57.3)

0.004*

Married 168 (40.2) 294 (32.3)

Divorced 18 (4.3) 77 (8.4)
I do not want to say 6 (1.4) 19 (2.1)

Level of education
High school or less 112 (26.8) 343 (37.6)

0.001*Bachelor or diploma 251 (60.1) 465 (50.9)
Master’s 45 (10.8) 80 (8.8)

PhD 10 (2.5) 24 (2.6)

Working sector

Government sector 81 (19.4) 100 (10.9) 0.001*
Private sector 253 (60.5) 575 (63.1)
I do not work 84 (20.1) 237 (25.9)

Monthly income
< 10,000 293 (70.1) 664 (72.8)

0.01*10,000–20,000 93 (22.2) 151 (16.6)
>20,000 32 (7.7) 97 (10.64)

Smoking
No 236 (56.5) 629 (68.9) 0.001*

Yes 182 (43.5) 283 (31)

Notes: Chi-square test was used. *Statistically significant.
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Discussion
Good oral health knowledge is considered a key factor in developing healthy and positive attitudes toward oral health. 
This study was conducted on 1330 randomly selected adults from Jeddah, Saudi Arabia. Our results demonstrated 
a significant difference between the knowledge and attitudes of females and males regarding oral health.

The results revealed that females had better knowledge than males regarding high sugar intake, which can lead to dental 
caries. This is consistent with previous studies’ results that showed that females have better knowledge about sugar 
consumption and its relationship with dental caries.21,22 This might be because females tend to care more about their health 
than males. Thus, females are more likely to follow a diet to control their weight and oral health, as they believe that healthy 
food choices are better for their general and oral health.24,25 In addition, the current study showed that females exhibited 
better knowledge regarding teeth brushing frequency and the proper use of a dental brush, similar to the results of previous 
studies.13,17,19 This result may be due to females caring more about aesthetics and appearances. Therefore, they visited the 
dentist more frequently. This could help them acquire more knowledge and proactive attitudes toward oral health.

Furthermore, the results indicated that socioeconomic level is associated with oral health knowledge. An individual’s 
knowledge of oral health is likely to be higher if they have a high level of education. This finding concurs with those 
obtained in other countries and populations.26–29 A study conducted in 2019 revealed that middle-aged Chinese adults’ 
level of education and oral health knowledge was significantly related.30 It has been known that people with low levels of 
education are more prone to experiencing issues with oral health.29,31 A complex web of factors has contributed to oral 
health disparities, such as healthcare utilization and access to dental care.32 The relation between oral health knowledge 
and level of education suggests that dentists should consider various factors beyond gender when assessing a patient’s 
oral health knowledge. In addition, it is suggested that oral health programs be targeted at groups with lower levels of 
education.

Table 2 Oral Health Knowledge Among Study Participants

Questions Male N (%) (N = 418) Female N (%) (N = 912) p-value

Correct Incorrect Correct Incorrect

For teeth health, it matters how many times I eat sugary food, like 

candies.

379 (90.7) 39 (9.3) 835 (91.6) 77 (8.4) 0.59a

To prevent caries, it is not enough to brush the crown cover only. 357 (85.4) 61 (14.6) 786 (86.2) 126 (13.8) 0.71a

When brushing teeth, it is important to put little pressure on the 

toothbrush.

210 (50.2) 208 (49.8) 398 (43.6) 514 (56.4) 0.02a*

To prevent caries, it is better to brush at least twice a day. 378 (90.4) 40 (9.6) 833 (91.3) 79 (8.7) 0.59a

For teeth care, it does not matter if we use our toothbrush for a long 
time.

303 (72.5) 115 (27.5) 707 (77.5) 205 (22.5) 0.04a*

Gum inflammation can disappear by itself. 270 (64.6) 148 (35.4) 692 (75.9) 220 (24.1) 0.001a*

Gum bleeding is a sign of periodontal disease. 341 (81.6) 77 (18.4) 767 (84.1) 145 (15.9) 0.25a

In order to prevent gum inflammation, you also have to clean between 

your teeth.

358 (85.7) 60 (14.4) 810 (88.8) 102 (11.1) 0.101a

Bad breath can be caused by gum disease. 358 (85.7) 60 (14.4) 815 (89.3) 97 (10.6) 0.05a*

Brushing before breakfast and before going to bed will enhance the 

preventive efficacy of tooth brushing.

393 (94) 25 (5.9) 855 (93.8) 57 (6.3) 0.85a

When my gums do not bleed when brushing my teeth, there is nothing 

wrong with my gums.

117 (27.9) 301 (72) 239 (26.2) 673 (73.8) 0.49a

Oral health knowledge score means (SD). 8.2 (1.7) 8.5 (1.5) 0.035b*

Notes: aA chi-square test was used. bA two-sample t-test was used. *Statistically significant.
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Additionally, oral health practices were associated with gender. Based on the study, the likelihood of females 
brushing their teeth, using mouthwash, and visiting the dentist for check-ups was higher than their male counterparts. 
The positive attitudes of females toward their oral health are in line with a US study comparing the oral health behaviors 
of females and males.28 The American Dental Association (ADA) recommends regular visits to check for signs of other 
conditions and to prevent dental disease. Previous studies have shown that males, people with low incomes, and people 
who fear dentists visit the dentists less often.29 The current study confirmed that males visit dentists less often than 
females and are more likely to seek dental care for acute conditions, such as pain, while females visit dentists more 
frequently for check-ups. This mirrors the findings of other studies that suggest men are less likely to visit dentists for 
preventive care.30,31 Several factors could explain such differences in oral health care utilization. One explanation could 
be that males’ stereotypical masculine attitudes could negatively affect their health-seeking behaviors. The importance 
of self-reliance, emotional control, and physical toughness in males are all factors that prevent them from seeking help 
from health professionals.31 Thus, it should not be surprising that men do not use dental services as often as females. On 
the contrary, females are more likely to believe that their oral health impacts their well-being, appearance, and quality of 
life than males.28 Consequently, females place a greater emphasis on preventive care and are more willing to visit 
dentists.

This study highlighted that older individual (40 years and above) are less likely to brush their teeth more frequently. 
This result is consistent with studies conducted in Mexico and Hong Kong that showed a low frequency of tooth brushing 

Table 3 Oral Health Practices and Attuites Among Study Participants

Questions Male N (%) (N = 418) Female N (%) (N = 912) p-value

Tooth brushing frequency
Less than once a day 27 (6.5) 28 (3.1)

0.001*

Once a day 117 (27.9) 141 (15.5)
Twice a day 232 (55.5) 579 (63.5)

More than twice a day 42 (10.1) 164 (17.9)

Tooth flossing frequency

Every day 75 (17.9) 213 (23.4)

0.05*

More than once a week 51 (12.2) 135 (14.8)

Once a week 65 (15.6) 129 (14.14)

Once a month 31 (7.4) 72 (7.89)
Never 196 (46.9) 363 (39.8)

Mouthwash frequency
Every day 109 (26.1) 313 (34.3)

0.001*

More than once a week 51 (12.2) 150 (16.5)

Once a week 58 (13.88) 127 (13.9)
Once a month 39 (9.3) 54 (5.9)

Never 161 (38.5) 268 (29.4)

Last dental visit

Last month 77 (18.4) 200 (21.9)

0.088

Less than 6 months ago 100 (23.9) 246 (26.9)

6–12 months ago 93 (22.2) 207 (22.7)

One to two years ago 65 (15.6) 125 (13.7)
More than two years 83 (19.9) 134 (14.7)

Reasons for dental visit
Cleaning and check-up 147 (35.2) 378 (41.5)

0.018*Treatment or pain 232 (55.5) 480 (52.6)

I do not visit a dentist 39 (9.3) 54 (5.9)

Note: *Statistically significant.
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among the elderly population.33,34 Meanwhile, an analysis of 60-year-old participants in a study carried out in Nigeria 
estimated that 82% brush their teeth twice a day.35 The results of the studies may differ for various reasons, including 
methodology, population, and case definition. Regular tooth brushing is one of the most effective ways to maintain oral 

Table 4 Predictors of Oral Health Knowledge

Variable Coefficient Standard Error 95% CI p-value

Upper Lower

Gender (Ref = Male) 0.19 0.09 −0.38 −0.02 0.03*
Female

Age (Ref = < 40 years) 0.21 0.12 −0.46 0.03 0.09
≥ 40 years

Nationality (Ref = Non-Saudi) 0.19 0.12 −0.05 −0.43 0.11
Saudi

Education (Ref = Less than university) 0.27 0.09 0.09 0.46 0.003*
University

Monthly income SAR (Ref = <10,000 SAR) 0.1 0.09 −0.09 0.29 0.29
≥ 10,000

Smoking (Ref = No) −0.31 0.09 −0.48 −0.13 0.001*

Yes

Note: *Statistically significant. 
Abbreviations: CI, confidence interval; Ref, reference; SAR, Saudi Arabian Riyal.

Table 5 Predictors of Oral Hygiene Behavior

Variables Tooth Brushing Less 
Than Twice a Day

Tooth Brushing 
Twice Daily or More

Multivariate 
OR (95% CI)

N = 313 N = 1017

Gender
Female 169 743 1.00

Male 144 274 0.43 (0.33–0.56)*

Age

< 40 years 258 891 1.00

≥ 40 years 55 126 1.51 (1.06–2.13)*

Nationality

Non-Saudi 53 138 1.00
Saudi 260 879 1.29 (0.91–1.83)

Education
Less than 

university

107 348 1.00

University 206 206 0.99 (0.76–1.3)

Monthly income

< 10,000 SAR 230 725 1.00
≥ 10,000 SAR 83 292 1.11 (0.83–1.48)

Smoking
No 189 676 1.00

Yes 124 341 0.76 (0.59–0.99)*

Note: *p-value < 0.001.
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health. This is a public health action that various international and national organizations recommend. It is believed that 
tooth brushing helps support the oral health of older adults by stimulating the salivary flow rate, consequently improving 
oral equilibrium, preserving the tooth and periodontal health, and reducing tooth loss in older adults.36,37 Studies have 
shown that natural tooth loss causes a decline in tooth brushing frequency. A new survey of older adults revealed that 
those with functional dentition had a higher frequency of tooth brushing.34 As people get older, they lose interest in 
maintaining their oral health. This is because they start to not care about the potential consequences of a disease. Since 
oral diseases are associated with a low mortality rate, many never even consider such a possibility.34

Smoking was a significant determinant of oral health knowledge and practice. In the current study’s sample, 
individuals who smoked had lower knowledge scores and were less likely to brush their teeth more than twice a day. 
This agrees with a Swedish study that concluded regular dental care and anxiety were associated with smoking.38 

Another study in South Korea found that tooth brushing frequency was lower in smokers than in nonsmokers.39 Smoking 
is associated with poor oral health and can also be considered a measure of health behavior.2 Oral health programs should 
focus on smoking cessation. Furthermore, through primary prevention, dentists can play a role in the fight against 
tobacco use by providing behavioral counseling and supporting legal reforms to prevent people from smoking.

Several limitations should be taken into consideration in this study. First, because the study is cross-sectional, it can 
only show associations, not cause-and-effect relationships. Second, the snowball sampling strategy and the use of a self- 
administered questionnaire are subject to recall bias. Third, most respondents were females (68%) compared to males 
(31%). This made the study prone to selection bias and could affect the gender comparison, limiting the ability to 
generalize the results to the entire population. However, this gender-based difference in responses to surveys is supported 
by Rübsamen et al’s findings.40 Finally, the use of social media can also affect the study’s results. For instance, it is likely 
that individuals who use social media know more about oral health compared to those who do not.

This study serves as a basis for obtaining new information regarding the knowledge and practices among adults 
concerning oral care and identifying predictors related to their oral health knowledge and practice. Therefore, the results 
helped identify risk groups and improve adult oral health promotion strategies. Both policymakers and government 
agencies need to coordinate their efforts to enhance the participation and awareness of the public about the importance of 
oral health. Moreover, the government should continue providing financial assistance to the adult population and monitor 
their oral health. It is also recommended that policymakers encourage health professionals to establish educational 
programs promoting healthy oral habits. These community-based programs could help decrease the prevalence of oral 
diseases. In addition, adults should be taught about the importance of maintaining their oral hygiene and seeking 
preventive dental care. Future studies should be conducted on a wider Saudi Arabian population, especially among 
individuals with lower socioeconomic status.

Conclusion
The study of adult population revealed that the knowledge and practices of females regarding oral health are better than 
those of males in Saudi Arabia. We believe that there is a need to implement effective campaigns to increase the 
awareness of males about the importance of oral health.
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