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Abstract
Background: Hand hygiene is one of the most important measures available to prevent infectious diseases
such as COVID-19, and it is recommended that individuals was their hands periodically before and after meals,
after using toilets, before preparing food at home, at schools and in public places. The aim of this study was to
investigate the relationship between oral hygiene and hand hygiene in Korean adolescents.

Method: Data from 57,303 adolescents who participated in the 2019 Korea Youth Risk Behavior Web-based
Survey were analyzed to determine the relationship between oral hygiene and hand hygiene.

Results: According to the results of this study, adolescents who brushed their teeth after lunch were 1.48 times
more likely to practice hand washing before lunch than were those who did not brush their teeth after lunch. In
addition, the odds ratio adjusted for gender, grade, school type, and residence was found to be 1.87.

Conclusions: Oral hygiene practices were found to be related to personal hygiene, as assessed by hand
washing, in Korean adolescents. Additional studies are needed to develop ways of improving the hygiene and
health of adolescents.

Background
At the end of 2019, with the outbreak of an acute respiratory disease known as COVID-19 and its spread
worldwide, the World Health Organization (WHO) issued guidelines on the prevention and control of infectious
diseases. According to the guidelines, hand hygiene is one of the most important measures available to
prevent infectious diseases such as COVID-19, and it is recommended that individuals was their hands
periodically before and after meals, after using toilets, before preparing food at home, at schools and in public
places [1]. Other prior studies have also reported that hand washing can prevent a number of infectious
diseases, such as SARS, food poisoning, the common cold, in�uenza, and epidemic eye diseases; moreover,
handwashing alone using regular soap can reduce the incidence of pneumonia, bacterial dysentery and
diarrhea by 40–50% [2]. Thus, hand washing is the easiest way to prevent germs and viruses from spreading.

According to a study conducted on hand washing among adolescents in Korea, 13,153 (18.5%) adolescents do
not wash their hands before meals at school, indicating that continuous monitoring is necessary [3]. In
addition, research on annual hand washing practice rates showed that hand washing practices were
signi�cantly higher in 2009, likely due to the prevalence of the swine �u and the consequent effects of hygiene
education [4]. Therefore, properly informing adolescents about health concepts and hygiene habits can have a
large impact on the prevention of infectious diseases and can serve as a foundation for the promotion of
health in adulthood, so continuous monitoring is necessary.

Adolescence is a very important period in which the permanent dentition develops through mixed dentition.
The recognition of appropriate oral health practices in this period and efforts to promote oral health in
adulthood are important factors for maintaining oral health [5]. It has also been reported that oral hygiene
practices in adolescence are one of the most important ways to control and prevent oral diseases [6, 7].
According to a study on the relationship between oral health practices and oral disease symptoms in Korean
adolescents, adolescents with severe oral disease symptoms and poor oral health practices were reported to
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be at risk for developing poor oral hygiene and poor oral health practices [8]. Another prior study found that
15.7% of female students aged 12 to 18 years old who brushed their teeth more than three times a day and
73.9% of those who did not brush their teeth at all developed periodontal diseases [9]. However, the average
tooth brushing practice rate after lunch, a leading indicator of oral health practices, was 36.9% among
adolescents, whereas it was 25.4% for middle school students and 52.2% for high school students, and
problems with oral health practices in adolescents were reported [10].

To date, studies related to oral hygiene and personal hygiene in adolescence have been conducted, but most of
the studies were cross-sectional studies that reported the statuses at one time point, and studies on their
associations are lacking. Therefore, the purpose of this study was to provide basic information important for
establishing health education in schools and preparing health promotion measures by determining the
association between oral hygiene, as assessed by toothbrush use, and personal hygiene, as assessed by hand
washing.

Methods

Study subjects and study design
This study was conducted by using raw data from the 15th Korea Youth Risk Behaviors Survey conducted in
2019 [11]. This survey is an online anonymous survey that does not collect any personal information of the
participants, and is a nationally approved statistical survey (No. 117058) that has been approved by the state
in accordance with Article 18 of the Statistical Act of the Republic of Korea, not approved by the institutional
ethics committee. All students who participated in the survey participated in the survey after informed consent.
A total of 57,303 middle and high school students from a total of 800 schools nationwide participated in the
survey. The extraction frames at the sampling stage were used to retrieve data from middle and high schools
nationwide in April 2018, and the high schools were divided into general and specialized high schools on the
basis of the classi�cation of the extraction frames. In the population strati�cation phase, to minimize
sampling error, 39 local groups and school levels were used as strati�cation variables to divide the population
into 117 layers. Local provinces were classi�ed into 17 metropolitan cities, small and medium cities, and 39
cities were classi�ed by geographical accessibility, the number of schools, population size, the living condition,
the smoking rate, and the alcohol drinking rate. In the sample allocation phase, the sample size was 400
middle schools and 400 high schools, and �ve middle and high schools were selected from each of the 17
cities and provinces. The proportional allocation method was used to match the study population and overall
population compositions by the variables used for strati�cation, and the number of sample schools was
determined according to city and province (large city, small and medium city, county area), local province,
middle school (male and female), engineering high school (male and female), general high school, and
specialized high school. The sampling method was used for strati�ed colony extraction, with the primary
extraction unit being school and the secondary extraction unit being class. For the �rst extraction, sample
schools were selected using the permanent random number extraction method for each strata. The secondary
extraction was performed at random from the selected sample schools with one class per grade [11].

Survey Methods
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The variables used in this study consisted of a total of six, four concerned the general characteristics of the
study subjects, one concerned their tooth brushing practice and one concerned their hand washing practice.
The general characteristics that were investigated included gender, school type (male and female engineering,
male and female general schools), grade year and type of residence (large city, small city and province area).
Oral hygiene, which was assessed by tooth brushing practice, was investigated by dividing the survey data by
the frequency at which individual brushed their teeth after lunch, creating two groups. Personal hygiene, as
assessed by hand washing practice, was examined by dividing the survey data by the frequency at which the
individuals washed their hands, creating two groups: those who did and did not wash their hands before meals
at school. 'An additional �le shows this in more detail [see Additional �le 1]

Statistical analysis
A frequency analysis of the complex samples was conducted to assess the distributions of the demographic
and sociological characteristics of the study subjects. A cross-analysis of the complex samples was
conducted to determine whether individuals used a toothbrush after lunch and whether they washed their
hands before a meal at school. A complex sample logistic regression analysis was performed to determine
whether there was an association between hand washing practices and tooth brushing practices. The data
were analyzed using SPSS 19.0 (IBM Co., Armonk, NY, USA), and the signi�cance level was 0.05.

Results

1. General Characteristics Of The Study Subjects
The general characteristics of the study subjects are shown in Table 1. A total of 57,303 students were
included, including 29,841 male students and 27,462 female students. Regarding the school types, 65.9% were
coeducational, 17.2% were all-male schools and 16.9% were all-female schools. Large cities accounted for
42.5% of the residences, and small and medium-sized cities accounted for 51.9%.
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Table 1
General characteristics of the study subjects

Variable N %

Gender Boys 29,841 52

Girls 27,462 48

School type Coeducation 37,935 65.9

All-boys schools 9,818 17.2

All-girls schools 9,550 16.9

Grade Middle school, 1st grade 9,738 15.9

Middle school, 2nd grade 9,665 15.3

Middle school, 3rd grade 9,981 16.6

High school, 1st grade 9,273 17.1

High school, 2nd grade 9,044 16.5

High school, 3rd grade 9,602 18.5

Residence type Metropolis 25,335 42.5

City 27,471 51.9

Rural area 4,497 5.6

Values are presented as weighted percentages.

 

2. Whether tooth brushing and hand washing practices after
lunch were associated with general characteristics
Table 2 shows the tooth brushing and hand washing practices strati�ed by the general characteristics of the
subjects. After lunch, 69.2% of female students brushed their teeth, which was statistically signi�cantly higher
than that of male students who brushed their teeth, which was 52.5% (p < 0.001); moreover, this rate was 70.0%
for all-female schools, which was signi�cantly higher than those for coeducational (60.2%) and all-male
schools (52.5%) (p < 0.001). The rate was signi�cantly higher for school students than for middle school
students, and signi�cant differences were found at each grade level (p < 0.001). A total of 54.8% of students in
large cities, 63.2% of students in small and medium cities, and 79.1% of students in military districts brushed
their teeth after lunch, and the highest rate of practice was in military districts.
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Table 2
Tooth brushing and hand washing practice data strati�ed by the general characteristics of the subjects

Variable The practice of tooth brushing after a
meal

The practice of hand washing before a
meal

Yes No p-
value

Yes No p-value

Gender            

  Boys 16,034
(52.5)

13,807
(47.5)

< 
0.001

26,143 (87.2) 3,698 (12.8) < 0.001

  Girls 19,251
(69.2)

8,211 (30.8) 22,274 (80.7) 5,188 (19.3)

School type            

  Coeducation 23,590
(60.2)

14,345
(39.8)

< 
0.001

32,353 (84.9) 5,582 (15.1) < 0.001

  Boys' 5,062 (52.5) 4,756 (47.5) 8,527 (86.2) 1,291 (13.8)

  Girls' 6,633 (70.0) 2,917 (30.0) 7,537 (78.6) 2,013 (21.4)

Grade            

  Middle school
1st

5,271 (51.8) 4,467 (48.2) < 
0.001

8,823 (90.1) 915 (9.9) < 0.001

  Middle school
2nd

4,996 (49.5) 4,669 (50.5) 8,346 (85.7) 1,319 (14.3)

  Middle school
3rd

5,293 (50.9) 4,688 (49.1) 8,397 (83.7) 1,584 (16.3)

  High school 1st 6,101 (63.9) 3,172 (36.1) 7,690 (82.9) 1,583 (17.1)

  High school 2nd 6,399 (69.5) 2,645 (30.5) 7,469 (82,7) 1,575 (17.3)

  High school 3rd 7,225 (74.7) 2,377 (25.3) 7,692 (80.1) 1,910 (19.9)

Residence type            

  Metropolis 14,210
(54.8)

11,125
(45.2)

< 
0.001

21,384 (84.1) 3,951 (15.9) 0.115

  City 17,505
(63.2)

9,966 (36.8) 23,110 (83.8) 4,361 (16.2)

  Rural area 3,570 (79.1) 927 (20.9) 3,923 (86.2) 574 (13.8)

Values are presented as weighted percentages.

The p-values were obtained from the complex samples crosstabs panel in SPSS.
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Regarding the rate of practicing hand washing before eating at school, 87.2% of the male students practiced it,
which was statistically signi�cantly higher than that of female students, 80.7% (p < 0.001); moreover, the rate
was 86.2% for all-male schools, which was signi�cantly higher that those at coeducational (84.9%) and all-
female schools (78.6%) (p < 0.001). Middle school students showed a higher rate of hand washing than did
high school students, and signi�cant differences were found at each grade level (p < 0.001). In the
classi�cation according to the type of residence, the military area showed the highest hand washing practice
rate at 86.2%, but no signi�cant difference was observed.

3. Association Between Tooth Brushing And Hand Washing
Table 3 shows the results of the analysis of the association between tooth brushing and hand washing
practices. Adolescents who practiced tooth brushing after lunch were 1.48 times more likely to practice hand
washing before meals at school than were those who did not practice tooth brushing after lunch (p < 0.001). In
addition, an analysis of the association between tooth brushing and washing hands, after adjusting for gender,
grade, school type, and residence, showed that adolescents who practiced tooth brushing after lunch were 1.87
times more likely to practice hand washing before meals at school than were those who did not (p < 0.001).

Table 3
Relationship between tooth brushing and hand washing

Independent variable Dependent variable Model 1 Model 2

Crude OR 95% CI Adjusted OR* 95% CI

Tooth brushing practice Hand washing practice

(ref.no)

1.48 1.40–1.57 1.87 1.77–1.98

OR: odds ratio, CI: con�dence interval

* Adjusted for gender, school type, grade, residence type

 

4. Association between tooth brushing and hand washing
practice in relation to personal hygiene education
The association between tooth brushing and hand washing practice is shown in Table 4. An analysis of
students who participated in personal hygiene education at school within the last 12 months showed that
adolescents who brushed their teeth after lunch were 1.66 times more likely to wash their hands before lunch
at school than were adolescents who did not brush their teeth after lunch (p < 0.001). In addition, an analysis
of the association between tooth brushing and hand washing practices, after adjusting for gender, grade,
school type and residence, showed that adolescents who practice tooth brushing after lunch are 1.98 times
more likely to practice hand washing before lunch at school than are those who do not brush their teeth after
lunch (p < 0.001). An analysis of adolescents who did not participate in personal hygiene education at school
showed that adolescents who practiced tooth brushing after lunch were 1.45 times more likely to practice hand
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washing before meals at school within the last 12 months (p < 0.001). Furthermore, an analysis of the
association between tooth brushing and hand washing practices, after adjusting for gender, grade, school type,
and residence, showed that adolescents who brush their teeth after lunch are 1.80 times more likely to practice
hand washing before lunch at school than are those who do not brush their teeth after lunch (p < 0.001).

Table 4
Relationship between tooth brushing and hand washing strati�ed by students’ health education experience in

school
Independent

variable

Dependent

variable

Health education experience in school

Yes No

Model 1 Model 2 Model 1 Model 2

Crude
OR

95%
CI

Adjusted
OR*

95%
CI

Crude
OR

95%
CI

Adjusted
OR*

95%
CI

Tooth
brushing
practice

Hand
washing
practice
(ref.no)

1.66 1.51–
1.82

1.98 1.80–
2.19

1.45 1.35–
1.54

1.8 1.68–
1.92

OR: odds ratio, CI: con�dence interval

* Adjusted for gender, school type, grade, residence type

Discussion
In this study, according to the analysis of the practice of washing hands before lunch according to gender,
male students showed signi�cantly higher practice rates than did female students. This �nding is inconsistent
with previous research results, with the reported gender-based hand washing practice rate in three South
Paci�c island countries being signi�cantly higher for girls than boys [12]. These results were also found in the
Health Behavior in School-aged Children (HBSC) study and other prior studies conducted in Europe [13, 14].
These results can be explained in part by the implementation of health education programs for women and
adolescents classi�ed as underprivileged in communities in the countries of concern, but additional studies on
the association between gender and personal hygiene are expected to be needed in the future, considering the
national health policies. In addition, this study showed that the rate of hand washing was lower among high
school students than among middle school students, and a prior study showed that as the students’ grade in
high school increased, the number of students who said they did not wash their hands before lunch at school
signi�cantly increased. As a result, more careful monitoring and ongoing research on demographic and
sociological factors affecting the practice of personal hygiene in schools are required [1]. Good hand hygiene
can prevent the occurrence of various diseases. In a randomized controlled study that evaluated the effects of
hand washing using soap on acute respiratory tract infection, agro-vacuum and diarrhea prevention, the
incidence of pneumonia in the hand washing group was 50% lower than that of the control group, 34% lower
than that of the hand washing intervention group; moreover, hand washing with soap led to a 53% lower
incidence of diarrhea [15]. It has also been reported that handwashing serves to reduce the spread of
infectious diseases such as in�uenza, parasites, trachoma, neonatal infections, HIV-related infections and
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enteritis [16–20]. Therefore, studies on how to habituate hand washing, which is most effective in reducing
disease burden, during adolescence need to be conducted.

Insu�cient oral hygiene-related behaviors in adolescence, such as an insu�cient frequency of tooth brushing,
increase the incidence of dental caries and, as a result, adversely affect not only the quality of life of
adolescents but also the health of adults [21.22]. The practice of tooth brushing after lunch was analyzed in
this study, and 69.2% of female students and 52.5% of male students were found to perform this behavior, and
the difference between groups was statistically signi�cant. Similar results were found in previous studies. In a
study on the tooth brushing practice of 231 Korean middle and high school students that was conducted using
the 2017 Korean National Health and Nutrition Survey data, male students brushed their teeth 2.43 times per
day and female students brushed them 2.64 times per day [23]. In addition, the rate of high school students
who brushed their teeth after lunch was signi�cantly higher than that of middle school students who brushed
their teeth after lunch, and signi�cant differences were identi�ed across grade levels, which is consistent with
the results in previous studies [24]. Behaviors related to oral health in adolescence can easily become habits,
and it is a very important period in which behavioral changes in oral health are possible because it is the
transition period from childhood to adulthood. Therefore, it is considered necessary to develop a systematic
oral health education program along with a multifaceted analysis of factors affecting oral health behaviors in
adolescence.

The results of this study showed that adolescents who brush their teeth after lunch are signi�cantly more likely
to practice hand washing before lunch at school than are those who do not brush their teeth after lunch, and
an association between oral hygiene and personal hygiene was con�rmed. These results are consistent with
those in previous studies, and 50.1% of students who brushed their teeth more than once a day always washed
their hands after visiting the restroom, indicating that tooth brushing is closely related to personal hygiene
habits [25]. In addition, in a previous study conducted in middle school students from 15 Latin American
countries, students who rarely brushed their teeth were 6.7 times more likely to wash their hands than were
those who brushed their teeth more often, and the results of an analysis of these associations by gender also
con�rmed a signi�cant association [26].

In this study, the positive association between tooth brushing and hand washing was found to be stronger in
adolescents who participated in health education. These results are consistent with those in prior research,
which have reported a 28.2% improvement in hand washing behavior and a 7.2% improvement in tooth
brushing twice a day after hygiene education programs were implemented to improve knowledge and attitudes
about hand washing and tooth brushing [27]. These results suggest that health promotion programs are
needed to improve the hygiene-related behaviors of adolescents. The education, knowledge, and attitude of
adolescent students regarding health hygiene are thought to have a large impact on hygiene practice as well
as on the students’ family and community. However, even if a school implements a health education program
for personal hygiene management, it is di�cult for students to perform personal hygiene management if the
environment for tooth brushing and hand washing is poor; thus, the environment should be maintained, and a
systematic health education program suitable for students should be developed and implemented.

Schools provide an important environment for the promotion of health at the most in�uential stage of
individuals’ lives, during which individuals should develop sustainable health behaviors and maintain them
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throughout their entire lives [28]. Therefore, the development and implementation of comprehensive and
systematic school-based oral health promotion programs is necessary. Based on these �ndings, it is believed
that comprehensive and systematic health policies are needed to improve youth hygiene and health.

Conclusions
Oral hygiene practices were found to be related to personal hygiene, as assessed by hand washing, in Korean
adolescents. Additional studies are needed to develop ways of improving the hygiene and health of
adolescents.
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