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Association between Hand Washing and Oral Health Status 
and Behaviors among Korean Adolescents: The 12th Korea 

Youth Risk Behavior Survey (2016)
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Abstract
Background: As basic health behaviors, hand washing and oral health behaviors affect adult health status. This study investigated the relationships between hand 
washing and oral health status and behaviors of Korean adolescents through a nationwide study.

Methods: This cross-sectional study utilized data from the 12th Korea Youth Risk Behavior Survey (2016). From 67,983 participants, 65,528 (96.4%) adolescents 
were selected as the study population.

Results: At school and home, 87.8% of adolescents did not always wash their hands with soap before meals, and 53.4% of them did not always wash their hands 
after using the toilet. A total of 11.7% of adolescents brushed their teeth more than three times a day. Infrequent hand washing was associated with poor subjective 
oral health status and oral disease symptoms. Among adolescents with infrequent hand washing, more than half maintained unhealthy oral practices, and sex, 
grade, academic performance, household income, parents education level, drinking status, and smoking status were associated with healthy oral health practices.

Conclusion: Health care professionals should recommend adherence to basic hygiene behavior, which might be helpful in combating the risk of infectious 
diseases among adolescents.
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Introduction 
Korean adolescents are at a high risk of infectious diseases as they 

spend most of their time at school or academy and are in contact with 
a large number of people [1]. In addition, frequent direct contact and 
persistence of contact within a limited range of activities over long 
periods of time may result in an early spread of infectious diseases 
among adolescents [2]. As optimal hygiene behaviors, hand washing 
and oral health behaviors are recommended as the most cost-effective 
way to reduce the spread of infectious diseases [3]. Hand washing 
with soap under running water reduces the microorganisms in the 
hands [4], which is effective in preventing infectious diseases such 
as waterborne diseases [5], respiratory diseases, and gastrointestinal 
diseases [6]. According to a 2014 Korean hand washing project, Korean 
adolescents washed their hands 5.2 times a day with hand soap, and 
while 92.3% recognized that hand washing helped prevent infectious 
diseases, they did not always wash their hands when needed [7]. The 

oral cavity is inhabited by many microorganisms [8]; an unhealthy oral 
cavity can cause respiratory infections [9] and is associated with pain 
and nutritional imbalances [10]. Poor oral health status and behaviors 
during adolescence can increase the incidence of tooth decay, worsen 
adult health, and lowering adolescent quality of life [11,12]. Basic 
hygiene behaviors, such as hand hygiene and oral health behaviors, 
appear to develop together [13]. Previous studies of hygiene behaviors 
in adolescents found positive correlations between general hygiene 
behaviors such as brushing teeth, showering, and cleaning [14] and 
an association between frequent hand washing and good oral health 
behaviors [15]. These results can be explained by the prediction of 
health-related behavior through planned behavioral theory [16,17]. 
Through repetitive learning that good health can be maintained as a 
result of healthy behavior, general basic hygiene habits, such as hand 
washing and oral health behaviors, are formed during adolescence 
[18]. Well-formed hand washing and oral health in adolescence can 
have a lasting impact on health during growth and adulthood [11]. 
Ongoing research on the relationships between hand washing and oral 
health status and behaviors can help develop and realize education 
programs on hygiene behaviors in local communities and schools for 
the health promotion of Korean adolescents. Therefore, this study 
investigated the relationships between adolescents’ hand washing and 
oral health status and behaviors by using data from the Korea Youth 
Risk Behavior Survey.

Methods
This study used raw data from the 12th Korea Youth Risk Behavior 

Survey conducted in 2016. The survey used a multi-stage cluster 
sampling design to obtain samples representing middle and high 
school students across the country. The sampling frame used middle 
and high schools’ nationwide data as of April 2015. The sampling 
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process was performed through population stratification, sampling 
allocation, and sampling steps. At the population stratification stage, 
44 regions (considering city sizes of 17 provinces) and school types 
(middle schools, general high school, and specialty high school) were 
divided into 132 strata. Sample schools were allocated to match the 
composition ratio as 400 middle schools and 400 high schools. This 
was performed using the stratified cluster sampling method with 
school as the first extraction unit and class as the second extraction 
unit. All students in the sampled classes were surveyed. Among them, 
those with long-term absences, exceptional children, and literacy 
students were excluded from the sample. Participants of this survey 
included 67,983 students from 400 middle and 400 high schools 
nationwide, and a total of 65,528 students (96.4% participation rate) 
from 798 schools finally participated in this study.

Measurements
The 12th Korea Youth Risk Behavior Survey conducted in 2016, 

the raw data of which was used in this study, was conducted in Korea 
Centers for Disease Prevention and Control. To examine 15 areas 
(117 questions) such as smoking, drinking, physical activity, personal 
hygiene, oral health, mental health, internet addiction, and equity in 
health, an anonymous self-written online questionnaire survey was 
conducted for middle and high school students nationwide. This 
study used extracted questions on the following areas: oral health 
(subjective oral health, oral disease symptoms, frequency of brushing 
teeth during the day, brushing teeth after lunch at school, using oral 
supplements, dental screening, and oral education experience at 
school), personal hygiene (hand washing before meals and after using 
the toilet at school and home and education experience of personal 
hygiene at school), general characteristics, smoking (monthly 
smoking experience), and drinking (current drinking).

Hand washing: Always hand washing before meals referred 
to participants who responded “always washed” to the question 
“How often did you wash your hands using soap before meals at 
home or school in the last seven days?” The responses “mostly 
washed,”“sometimes washed,” or “never washed” were defined as 
“not always.”Always hand washing after using the toilet referred to 
participants who responded “always washed” to the question “How 
often did you wash your hands with soap after using the toilet at 
home or school in the last seven days?” The responses “mostly 
washed,”“sometimes washed,” or “never washed” were defined as “not 
always.” Total hand washing was determined by hand washing before 
meals and hand washing after using the toilet at school and home.

Oral health status and behaviors: Subjective oral health status 
was re-categorized from “very good or good,” “normal,” and “poor or 
very poor” to “good,” “normal,” and “poor” according to response to 
the question “What do you think about your oral health, including 
parts such as teeth, gums and so on?” Presence of oral disease 
symptoms was determined by “yes” or “no” responses to the question 
“Have you ever experienced symptoms of ‘tooth pain when drinking 
or eating cold or hot drinks or food,’ ‘tooth tingling and pain,’ ‘inner 
cheek tingling and pain,’ or ‘unpleasant breathing’”? When one or 
more of the above-mentioned symptoms were experienced, it was 
defined as “having oral disease symptoms,” and if not experienced, it 
was defined as “no experience of oral disease symptoms.” Oral health 
behaviors included frequency of daily brushing of teeth (<3 times 
a day/≥3 times a day), brushing teeth after lunch at school (always/
not always), dental screening (yes/no), using oral supplements (yes/
no), and experience of annual oral health education (yes/no). For 

frequency of daily brushing of teeth, the answers “0–2 times” and “3–9 
times or more” were categorized as“<3 times/day” and “≥3 times/day” 
following the question “How many times did you brush your teeth 
yesterday?” “Always brushing teeth after lunch at school” was defined 
as the answer “always” to the question” How often did you brush your 
teeth after lunch at school in the last 7 days?”and “not always brushing 
teeth after lunch” was defined as answers “mostly,” “sometimes,” or 
“never.” Regular dental screening referred to having scaling or sealant 
experience annually. “Yes” to one or more of the questions “Have you 
been scaled in the last 12 months?” or “Have you received a sealant in 
the last 12 months?” was defined as “yes” for regular dental screening, 
and “no” to both questions was defined as “no” for regular dental 
screening. Using oral supplements was defined as “yes” to using one 
or more of “dental floss, interdental toothbrush, toothpaste solution 
(oral cleaning solution), or electric toothbrush.” Experience of oral 
health education was defined as “yes” to the question “Have you had 
oral health education at your school(including class time, broadcast, 
auditorium, etc.) in the last 12 months?”

Covariates: General characteristics included sex (boy/girl), grade 
(middle/high school), academic performance (low/middle/high), 
household income (low/middle/high), residential area (rural/small 
city/metropolitan), living status(with family/with others), father's 
education level (≤middle school/high school/≥college), mother's 
education level (≤middle school/high school/≥college), current 
drinking (yes/no), current smoking (yes/no), and annual personal 
hygiene education (yes/no). For current drinking, the answer “none” 
to the question “How many days did you drink more than one glass 
alcohol in the last 30 days?” was defined as “no” and any other answer 
was equivalent to “yes.” For current smoking, the answer “none” to 
the question “How many days did you smoke in the last 30 days, even 
one cigarette?” was defined as “no” and other answers amounted to a 
“yes.” Experience of annual personal hygiene education was defined as 
“yes” to the question “Have you received personal hygiene education 
on aspects such as hand washing at school (including class time, 
broadcasting, auditorium, etc.) in the last 12 months?”

Statistical analysis
Study data about subjects’ general characteristics, hand washing, 

and oral health status and behaviors were presented using frequency 
analysis. Chi-square test was used to analyze the differences in oral 
health status and behaviors based on hand washing frequency. 
Associations of oral health status and behaviors with hand washing 
frequency were analyzed using a multiple logistic regression by 
adjusting general characteristics with p< .05 in univariate analysis: 
sex, grade, academic performance, household income, living status, 
father’s and mother’s education level, current drinking and smoking, 
and hygiene education. Multiple logistic regression analysis was 
used to analyze factors related to oral health status and behaviors of 
the not-always-hand washing group. The data were analyzed using 
a complex sample analysis module, considering the stratification 
variables, cluster variables, and weights. P-values less than 0.05 were 
considered statistically significant. IBM SPSS Statistics for Windows, 
version 24 (IBM Corp., Armonk, NY, USA) was used for the analyses.
Results

The general characteristics of the participants are shown in Table 
1. A total of 88.7% of adolescents answered that their hands were 
not always washed with soap before meals and after using the toilet 
while 36.1% had completed personal hygiene education. In total, 
87.8% reported that they did not always wash their hands with soap 



© 2020 - Medtext Publications. All Rights Reserved. 017

American Journal of Nursing Studies 

2020 | Volume 1 | Article 1004

Characteristics
Total (N=65,528) Boys

(n=33,803, 52.2%)
Girls
(n=31,725, 47.8%) p

n % n % n %

Grade .983

High school 33,309 54.6% 17,061 54.6% 16,248 54.6%

Middle school 32,219 45.4% 16,742 45.4% 15,477 45.4%

Academic performance <.001

High 8,689 13.0% 5,029 14.7% 3,660 11.1%

Middle 50,252 76.8% 25,070 74.3% 25,182 79.6%

Low 6,587 10.2% 3,704 11.0% 2,883 9.3%

Household income <.001

High 6,247 9.6% 3,874 11.5% 2,373 7.5%

Middle 57,377 87.5% 28,867 85.4% 28,510 89.8%

Low 1,904 2.9% 1,062 3.1% 842 2.7%

Residential area .975

Metropolitan area 29,046 43.3% 14,806 43.3% 14,240 43.3%

Small city 31,626 50.8% 16,484 50.7% 15,142 51.0%

Rural area 4,856 5.8% 2,513 6.0% 2,343 5.7%

Living status .180

With family 62,263 95.5% 32,044 95.2% 30,219 95.8%

With others 3,265 4.5% 1,759 4.8% 1,506 4.2%

Father's education .069

≥College 31,977 63.4% 16,417 64.1% 15,560 62.7%

High school 18,153 33.9% 9,033 33.1% 9,120 34.8%

≤Middle school 1,457 2.6% 771 2.7% 686 2.5%

Mother's education <.001

≥College 28,860 56.0% 14,833 57.7% 14,027 54.2%

High school 22,272 41.8% 10,625 40.1% 11,647 43.6%

≤Middle school 1,225 2.2% 609 2.2% 616 2.2%

Current drinking <.001

No 56,099 85.0% 28,255 82.8% 27,844 87.5%

Yes 9,429 15.0% 5,548 17.2% 3,881 12.5%

Current smoking <.001

No 61,516 93.7% 30,645 90.4% 30,871 97.3%

Yes 4,012 6.3% 3,158 9.6% 854 2.7%

Hygiene education (annually) <.001

Yes 24,214 36.1% 13,481 38.7% 10,733 33.2%

No 41,314 63.9% 20,322 61.3% 20,992 66.8%

Hand hygiene

Total hand washing <.001

Always 7,468 11.3% 5,044 14.7% 2,424 7.6%

Table 1: General characteristics, hand washing, and oral health behavior and status of participants.
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Not always 58,060 88.7% 28,759 85.3% 29,301 92.4%

Hand washing before meals <.001

Always 8,101 12.2% 5,470 15.9% 2,631 8.2%

Not always 57,427 87.8% 28,333 84.1% 29,094 91.8%

Hand washing after toilet <.001

Always 30,440 46.6% 14,877 44.0% 15,563 49.5%

Not always 35,088 53.4% 18,926 56.0% 16,162 50.5%

Oral health status

Subjective oral health status <.001

Good 27,923 42.3% 15,106 44.3% 12,817 40.2%

Normal 26,762 41.0% 13,426 39.9% 13,336 42.2%

Poor 10,843 16.7% 5,271 15.8% 5,572 17.6%

Oral disease symptoms <.001

No 28,955 43.9% 16,444 48.4% 12,511 39.1%

Yes 36,573 56.1% 17,359 51.6% 19,214 60.9%

Oral health behaviors

Frequency of daily brushing of teeth <.001

≥3 times/day 7,786 11.7% 3,629 10.6% 4,157 13.0%

<3 times/day 57,742 88.3% 30,174 89.4% 27,568 87.0%

Brushing teeth after lunch <.001

Always 16,204 24.2% 5,184 15.0% 11,020 34.2%

Not always 49,324 75.8% 28,619 85.0% 20,705 65.8%

Regular dental screening(annually) <.001

Yes 25,249 38.9% 11,597 34.6% 13,652 43.4%

No 40,279 61.1% 22,206 65.4% 18,073 56.6%

Using oral supplements .681

Yes 28,331 43.8% 14,639 43.7% 13,692 43.9%

No 37,197 56.2% 19,164 56.3% 18,033 56.1%

Oral health education(annually) <.001

Yes 19,004 27.6% 10,469 29.3% 8,535 25.8%

No 46,524 72.4% 23,334 70.7% 23,190 74.2%

before eating at school and home, and 53.4% reported they did not 
always wash their hands with soap after using the toilet at school 
and home. Poor subjective oral health was reported by 16.7%, and 
56.1% experienced oral disease symptoms. The frequency of brushing 
teeth <3 times/day and frequency of brushing teeth after lunch were 
88.3% and 75.8%, respectively. Additionally, 38.9% of the participants 
had regular dental screening and 27.6% had completed oral health 
education. Oral health status and behaviors among the always-hand 
washing group compared to the not-always-hand washing group are 
shown in Table 2. Among the not-always-hand washing adolescents, 
17.4% reported poor subjective oral health and 58.1% experienced 
oral disease symptoms. In addition, 89.4% of adolescents who did 
not always wash their hands brushed their teeth <3 times/day, and 
76.1% of them did not always brush their teeth after lunch. However, 

42.1% of not-always-hand washing adolescents used oral supplements 
and 27.1% had completed oral health education. Poor subjective oral 
health status (adjusted odds ratio (aOR) = 1.89, 95% Confidence 
Interval (CI) = 1.71–2.09, Oral Disease symptoms (aOR = 1.76, 95% 
CI = 1.66–1.88), brushing teeth <3 times/day (aOR = 2.13, 95% CI 
= 1.98–2.30), not always brushing teeth after lunch (aOR = 1.58, 
95% CI = 1.47–1.70), and non-use of oral supplements (aOR = 1.70, 
95% CI = 1.60–1.80) were significantly high in the not-always-hand 
washing group compared to the always-hand washing group. Factors 
associated with oral health status and behaviors among the not-
always-hand washing group are shown in Table 3. Being a girl (aOR = 
3.35, 95% CI = 3.03–3.71) and belonging to higher grade (aOR = 3.27, 
95% CI = 2.89–3.69) were associated with always brushing teeth after 
lunch. High academic performance (aOR = 2.44, 95% CI = 2.15–2.76) 
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Hand washing
p*

Variables Always Not always

Oral health status
Subjective oral health 
status <.001

Good 55.4% 40.7%

Normal 33.7% 42.0%

Poor 10.9% 17.4%
aOR (95% CI)a for poor 
subjective oral health 
status

1.00 1.89 (1.71–2.09) **

Oral disease symptomsb <.001

No 59.6% 41.9%

Yes 40.4% 58.1%
AOR (95% CI)a for 
experience of oral disease 
symptoms

1.00 1.76 (1.66–1.88) **

Oral health behaviors
Frequency of daily 
brushing of teeth <.001

≥3 times 20.4% 10.6%

<3 times 79.6% 89.4%
AOR (95% CI) a for <3 
times/day brushing of 
teeth

1.00 2.13 (1.98–2.30) **

Brushing teeth after 
lunch .001

Always 26.0% 23.9%

Not always 74.0% 76.1%
AOR (95% CI)a for not 
always brushing teeth after 
lunch

1.00 1.58 (1.47–1.70) **

Regular dental screening .124

Yes 38.0% 39.0%

No 62.0% 61.0%
AOR (95% CI)a for no 
dental check-ups 1.00 0.98 (0.92–1.04)

Using oral supplements <.001

Yes 57.4% 42.1%

No 42.6% 57.9%
AOR (95% CI)a for no 
using oral supplements 1.00 1.70 (1.60–1.80) **

Oral health 
education(annually) <.001

Yes 31.8% 27.1%

No 68.2% 72.9%
AOR (95% CI)a for no oral 
health education 1.00 1.03 (0.95–1.11)

Table 2: Oral health status and behaviors among the not-always-hand washing 
group compared to always-hand washing group of participants.

aOR: Adjusted Odds Ratio; CI: Confidence Interval.
*p value: by chi-square test **p value <.001 by multiple logistic regression
aAdjusted for sex, grade, academic performance, household income, living 
status, father’s education, mother’s education, current drinking, current 

smoking, and hygiene education
bExperience of oral disease symptoms included one or more of toothache, gum 
disease, oral soft tissue disease, and bad breath.

and high household income (aOR = 4.73, 95% CI = 3.80–5.89) were 
associated with good subjective oral health. High household income 
was associated with no oral disease symptoms, brushing teeth ≥3 
times/day, always brushing teeth after lunch, regular dental screening, 
and use of oral supplements. Parents’ high level of education was 
associated with good subjective oral health, regular dental screening, 
and use of oral supplements. Current drinking and smoking were 
associated with good subjective oral health (aOR = 0.87, 95% CI = 
0.80–0.95; aOR = 0.79, 95% CI = 0.70–0.78). Hygiene education had 
significantly higher OR for regular dental screening (aOR = 1.40, 95% 
CI = 1.35–1.46)and use of oral supplements (aOR = 1.17, 95% CI = 
1.12–1.22).

Discussion
The Korean education system provides adolescents with 

information on how to wash their hands and maintain oral health 
through school health education [19]; however, the results of this study 
showed that approximately 90% of Korean adolescents did not wash 
their hands with soap when needed and frequency of brushing teeth 
was lower than the recommended three times a day. In addition, nearly 
90% of students did not always wash hands with soap before meals at 
school or home, and less than 50% washed their hands after using 
the toilet. These results are in stark contrast to the 60.8% respondents 
washing hands before eating and 86.2% washing hands after using 
the toilet at public places according to a previous study in 2014 [7]. 
Washing hands with soap before eating prevents infectious diseases 
such as cholera and intestinal parasites [20,21], and washing hands 
with soap after using the toilet helps prevent diarrhea-related diseases 
[22]. Low frequency of brushing is associated with the development 
of dental caries and periodontitis [23,24]. Therefore, hand washing 
and brushing teeth are primary personal hygiene behaviors that 
should be habituated in adolescence because these behaviors are 
linked to adult health, and it should be more frequently emphasized 
by school health education programs [11]. This study revealed that 
only 38.9% of adolescents underwent regular dental screening. In 
previous studies, adolescents did not participate in regular oral health 
check-ups, which reported lack of awareness regarding the need for 
personal hygiene and socioeconomic inequalities in dental services 
[25-27]. In this study, regular dental screening was shown to be 
associated with household income and personal hygiene education 
among the not-always-hand washing adolescents. Adolescents with 
low dental screening may belong to households with poor financial 
status and face a lack of awareness regarding the need for oral health 
through health education. The results showed that not always hand 
washing was associated with poor subjective oral health status, 
experience of oral disease symptoms, low frequency of brushing 
teeth, and non-use of oral supplements. Among infrequently hand 
washing adolescents, high household income and high education 
level of parents were positively related to frequent brushing of teeth, 
regular dental screening, and use of oral supplements. The lack of 
financial support, low parental knowledge, and unhealthy behaviors 
in adolescents’ families can contribute to poor oral health behaviors 
among adolescents [28,29]. Therefore, education programs to 
spread awareness regarding the importance of preventive personal 
hygiene and behaviors should be recommended for parents as well 
as adolescents. Although boys and girls had similar oral health 
education completion rates, girls brushed teeth, underwent regular 
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Characteristics

Subjective oral 
health 
status: Good

Oral disease 
Symptoms: No

Frequency of daily 
brushing of teeth: 
≥3 times

Brushing teeth 
after lunch: always

Regular 
dental 
screening: 
Yes

Using 
oral 
supplements: 
Yes

Oral health
education: Yes

aOR (95% CI) aOR (95% CI) aOR (95% CI) aOR (95% CI) aOR (95% 
CI) aOR (95% 

CI) aOR (95% 
CI)

Sex (/boys)

Girls 0.86 (0.81–
0.91)** 0.70 (0.67–

0.73)** 1.51 (1.40–1.63)** 3.35 (3.03–3.71)** 1.51 (1.45–
1.58)** 1.08 (1.03–

1.13)* 0.93 (0.86–
1.00)*

Grade (/
middle school)

High school 0.77 (0.72–
0.82)** 0.90 (0.87–

0.94)** 1.44 (1.33–1.56)** 3.27 (2.89–3.69)** 1.05 (1.00–
1.10) 0.66 (0.63–

0.70)** 0.56 (0.51–
0.61)**

Academic 
performance (/
low)

Middle 1.92 (1.74–
2.11)** 1.09 (1.01–1.17)* 1.19 (1.05–1.35)* 1.28 (1.16–1.42)** 1.17 (1.09–

1.25)** 1.06 (0.99–
1.13) 1.19 (1.07–

1.31)*

High 2.44 (2.15–
2.76)** 0.96 (0.87–1.05) 1.41 (1.22–1.62)** 1.58 (1.40–1.79)** 1.33 (1.22–

1.45)** 0.93 (0.85–
1.01) 1.32 (1.18–

1.48)**
Household 
income (/low)

Middle 2.30 (1.90–
2.78)** 1.49 (1.29–

1.73)** 0.91 (0.74–1.13) 1.20 (1.00–1.44)* 1.02 (0.88–
1.19) 1.17 (1.00–

1.36)* 1.09 (0.89–
1.34)

High 4.73 (3.80–
5.89)** 2.04 (1.74–

2.39)** 1.33 (1.06–1.67)* 1.31 (1.07–1.61)* 1.19 (1.01–
1.40)* 1.62 (1.38–

1.89)** 1.09 (0.87–
1.36)

Residential 
area (/rural 
area)

Small city 1.04 (0.88–1.24) 0.98 (0.91–1.07) 0.82 (0.68–0.99)* 0.59 (0.46–0.75)** 1.02 (0.91–
1.15) 1.24 (1.10–

1.40)** 0.50 (0.41–
0.61)**

Metropolitan 
area 1.12 (0.94–1.33) 0.97 (0.89–1.05) 0.68 (0.57–0.82)** 0.37 (0.29–0.47)** 1.10 (0.98–

1.23) 1.29 (1.15–
1.45)** 0.50 (0.42–

0.61)**
Living status (/
with others)

With family 1.00 (0.87–1.15) 1.15 (1.05–1.27)* 0.65 (0.58–0.73)** 0.78 (0.69–0.89)** 0.95 (0.86–
1.05) 1.13 (1.02–

1.24)* 0.86 (0.72–
1.02)

Father’s education (/≤Middle 
school)

High school 1.25 (1.02–1.53)* 1.17 (1.03–1.33)* 1.01 (0.81–1.27) 1.03 (0.87–1.20) 1.16 (1.00–
1.34) 1.14 (1.00–

1.31) 1.01 (0.86–
1.20)

≥College 1.52 (1.24–
1.86)** 1.14 (1.00–1.31)* 1.15 (0.92–1.44) 1.02 (0.86–1.20) 1.26 (1.09–

1.45)* 1.40 (1.22–
1.61)** 1.06 (0.90–

1.24)
Mother’s education 
(/≤Middle school)

High school 1.44 (1.19–
1.75)** 1.13 (0.97–1.30) 1.04 (0.83–1.31) 1.14 (0.96–1.34) 1.10 (0.95–

1.28) 1.16 (1.00–
1.35)* 0.79 (0.66–

0.95)*

≥College 1.54 (1.27–
1.88)** 1.10 (0.95–1.28) 1.12 (0.89–1.42) 1.11 (0.94–1.32) 1.33 (1.14–

1.55)** 1.27 (1.09–
1.49)* 0.7 (0.64–

0.94)*
Current 
drinking (/no)

Yes 0.87 (0.80–0.95)* 0.83 (0.78–
0.88)** 1.03 (0.93–1.14) 0.97 (0.90–1.05) 1.14 (1.08–

1.21)** 1.14 (1.07–
1.21)** 0.99 (0.91–

1.08)
Current 
smoking (/no)

Yes 0.79 (0.70–
0.78)** 0.92 (0.84–1.02) 1.13 (0.98–1.31) 0.74 (0.65–0.85)** 0.94 (0.86–

1.03) 1.05 (0.96–
1.15) 1.08 (0.95–

1.21)
Hygiene education (/no)

Yes 1.09 (1.03–1.16)* 0.96 (0.92–1.00) 0.94 (0.89–1.00) 0.91 (0.86–0.96)* 1.40 (1.35–
1.46)** 1.17 (1.12–

1.22)** 13.07 (12.29–
13.89)**

Table 3: Factors associated with oral health status and behaviors among the not-always-hand washing group of participants.

aOR: Adjusted Odds Ratio; CI: Confidence Interval.
*p value<.05 **p value <.001

dental screening, and used oral supplements more frequently than 
boys. In previous studies, the rate of oral health-related behaviors 
was higher among girls than boys [14,30,31]. Awareness regarding 
the importance of oral health and positive attitude toward oral health 

have been shown to have a positive effect on the performance of oral 
health behaviors by girls [30]; this may be because motivation from 
fear or aversion to infection can lead to personal hygiene-related self-
management [13]. High school adolescents had more frequency of 



© 2020 - Medtext Publications. All Rights Reserved. 021

American Journal of Nursing Studies 

2020 | Volume 1 | Article 1004

brushing teeth daily and after lunch than middle school adolescents. 
In addition, good academic performance was associated with good 
subjective oral health and frequent brushing of teeth. These results 
are consistent with previous results that brushing of teeth was more 
frequent in high school students than middle school students [32] or 
in higher grade [33]. As learning opportunities about health behaviors 
increase, the perceived importance of personal hygiene habits 
increases, and a higher knowledge of health habits can lead to health 
behavior practices [34]. Although education on adolescent health care 
has been regularly imparted at school or in the community, the reality 
is that this has a short-term effect on improving oral health knowledge 
and attitudes, and the effect on preventing oral disease is insufficient 
in the long term [35-37]. This reduced effectiveness may be due to 
the provision of a comprehensive health education program that 
ignores individual characteristics of adolescents [35,36]. Therefore, 
it is suggested that development and application of customized 
school education programs considering gender, individual level of 
perception and knowledge of health habits, and socio-economic level 
can be helpful for the oral health of adolescents. Alcohol drinking 
and smoking status in adolescents who did not always wash their 
hands were inversely related to good subjective oral health status 
and no oral disease symptoms. Drinking alcohol and smoking 
are well known risk factors for the development of oral disease in 
adolescents [38], and these health risk behaviors are correlated with 
personal hygiene [39-41]. Therefore, drinking alcohol and smoking 
are modifiable risk factors for adolescents’ personal hygiene and oral 
health; adolescents should be aware of the dangers of these behaviors 
and be encouraged to choose lifestyles that are beneficial to oral 
health. This study has some limitations. First, hand washing and 
oral health status and behavior measurements were collected by self-
report. Social desirability prejudice may have influenced adolescents 
to report excessive health behaviors. Second, the education method 
for personal hygiene and oral health was not controlled. Educational 
programs can be influenced by adolescents’ health behavior as there 
are several variables involved such as time, place, instructor, and 
medium (e.g., online). Third, hand washing and oral health status was 
not confirmed through a reliable assessment by a health teacher or 
dentist. Despite these limitations, this study has several advantages. 
This study used government-approved statistical data for a nationwide 
survey of adolescent population in Korea, which is meaningful in that 
it simultaneously investigated hand washing behavior and oral health 
status and behaviors. Another considerable advantage is that these 
results can be generalized to Korean adolescents.

Conclusions
Korean adolescents generally did not wash their hands when 

needed and had poor oral health behaviors. In addition, infrequent 
hand washing was associated with poor oral health status and 
behaviors. Adolescents should be educated about the association 
between hand hygiene practices and oral health and disease, and be 
made aware of preventive health behaviors. Health care professionals 
should recommend adherence to basic hygiene behavior, which might 
be helpful in combating the high risk of infectious diseases.
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