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Abstract. Socioeconomic status (SES) has been reported to 
be associated with oral health behavior. Therefore, the present 
study was conducted to assess the relationship between SES 
and oral health behaviors in a large sample of the Korean 
population. Data from the Korea National Health and Nutrition 
Examination Survey, which was conducted between 2008 and 
2010 by the Division of Chronic Disease Surveillance under 
the Korea Centers for Disease Control and Prevention and the 
Korean Ministry of Health and Welfare, were used in the present 
study. Daily tooth brushing frequency and the use of secondary 
oral products according to demographic variables and anthro-
pometric characteristics of the participants were assessed. 
Multivariate logistic regression analyses were used to analyze 
the associations between daily tooth brushing frequency and 
the use of secondary oral products, and SES, urban/rural resi-
dence, body mass index (BMI), alcohol intake and smoking. An 
association between SES and tooth brushing frequency and the 
use of secondary oral products was detected after adjustment. 
Following adjustment for age, gender, BMI, smoking, drinking, 
exercise, energy intake, fat intake, periodontal treatment needs 
and education or income, the adjusted odds ratios and 95% 
confidence intervals (CI) of tooth brushing ≥3 per day in the 
highest income group were 1.264 (95% CI, 1.094-1.460) and 
2.686 (95% CI, 2.286‑3.155) for highest education level group. 
The adjusted odds ratios for the use of secondary oral prod-
ucts in the highest income and highest education groups were 
1.835 (95% CI, 1.559‑2.161) and 5.736 (95% CI, 4.734‑6.951), 
respectively, after adjustment for age, gender, smoking, BMI, 
exercise, calorie intake, periodontal treatment requirements or 
income. The present study demonstrated an association between 
SES and oral health behaviors in a large sample of the Korean 

population. Within the limits of the present study, income and 
education were suggested as potential risk indicators for oral 
health behaviors; therefore, patients with a low SES should be 
investigated further, in relation to oral health.

Introduction

Good oral hygiene behavior is necessary for the maintenance 
of oral health. Periodontal diseases and tooth decay may be 
exacerbated without good oral hygiene. Oral health is also 
significantly associated with various systemic diseases such 
as cardiovascular disease, diabetes mellitus, chronic respira-
tory disease and rheumatoid arthritis (1-2). Previous studies 
have examined the impact of socioeconomic status (SES) on 
the health‑related behaviors of adults (3‑5). It has been demon-
strated that the effects of social inequalities on oral health are 
observable regardless of the method of social classification 
and the measure of oral health or disease (6). A previous study 
conducted among adults has indicated that individuals from 
lower socioeconomic positions tend to have a higher degree 
of clustering of multiple risk factors for poor dental hygiene, 
as compared with those in higher socioeconomic positions (3). 
Individuals belonging to higher income groups are less likely 
to report dental pain and more likely to be satisfied with their 
oral health status than their lower socioeconomic counter-
parts (5). It was also observed that socioeconomic factors 
are considered to be a strong risk factor for school children 
caries (7). One study on the trends in tooth loss in Swedish 
women observed that women in lower social groups tended 
to have less remaining teeth, irrespective of age (8). Previous 
studies have investigated the association between risk of 
mortality and oral care habits. Paganini-Hill et al (9) followed 
5,611 men and women for 17 years in the United States and 
reported that people with poor oral hygiene habits had a higher 
risk of mortality (9). A study on 21,730 community residents 
in Japan also reported that people with poor oral health care 
habits had a higher risk of mortality (10).

In a previous study, individuals in the lower socioeconomic 
groups of the Korean Population were significantly more 
likely to require periodontal treatment (11). However, informa-
tion regarding the association between SES and oral health 
behaviors in the Korean population remains limited.
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The present study was performed to assess the association 
between SES and oral health behaviors in a large sample of the 
Korean population using data from Korea National Health and 
Nutrition Examination Survey (KNHANES).

Materials and methods

Data collection. Data from the KNHANES, which was 
conducted between 2008 and 2010 by the Division of 
Chronic Disease Surveillance under the Korea Centers for 
Disease Control and Prevention and the Korean Ministry 
of Health and Welfare, were used for the present study (12). 
KNHANES is a nationwide study of non-institutionalized 
civilians that uses a stratified and multi‑stage probability 
sampling design with a rolling survey-sampling model. 
Sampling units were based on the population and housing 
consensus from the 2005 National Census Registry in Korea, 
which includes age, gender and geographic area (13). In total, 
20,730 individuals aged ≥19 years were targeted for the 
survey, and 19,219 participants with complete data, including 
SES, were used in the present study.

Demographic and lifestyle variables. All participants were 
asked about their lifestyle and socioeconomic characteristics 
by trained interviewers. Age, alcohol consumption, smoking 
status, residential area, daily energy intake, fat intake and 
marital status were considered possible confounding factors 
in the present study.

Participants were divided into three groups according 
to the amount of alcohol consumption reported per 
day: Non‑drinker, light to moderate drinker (1‑30 g/day) and 
heavy drinker (>30 g/day) (14). Smoking status was categorized 
into three groups in accordance with respondents' answers 
on the self-report questionnaire: (i) Non-smokers, those who 
had never smoked or had smoked <100 cigarettes in their 
life; (ii) ex-smokers, those who had smoked in the past but 
had stopped smoking; and (iii) current smokers, those who 
were smoking currently and had smoked ≥100 cigarettes in 
their life (15). Individuals were regarded as regular physical 
exercisers if they performed moderate exercise at least 
5 times per week for at least 30 min per session, or performed 
vigorous exercise at least 3 times per week for at least 20 min 
per session (16).

A face-to-face interview was conducted to obtain data 
about place of residence (rural vs. urban) and occupation of 
the participants (17). Residential areas were categorized into 
urban areas (administrative divisions of ‘dong’) and rural 
areas (administrative divisions of ‘eup’ or ‘myeon’) (14). 
Daily food intake was assessed using the 24-h recall method, 
and a food frequency questionnaire was used to determine 
food consumed the previous day. Energy and fat intake 
were calculated using a food database developed for the 
KNHANES and the food composition table published by 
the National Rural Living Science Institute under the Rural 
Development Administration (18).

Socioeconomic variables. In the present study, SES was 
assessed by monthly household income and education level. 
Monthly household income levels were divided into quartiles. 
The first quartile included households with a monthly income 

<1092.4 USD, the second quartile included those with an 
income of 1092.4‑2334.3 USD, the third included those with 
an income of 2334.3‑3734.8 USD and the fourth included 
those with an income >3734.8 USD. Education levels were 
categorized into four groups according to the number of 
years of schooling completed: (i) <7 years (elementary school 
graduate or lower); (ii) 7-9 years (middle school graduate or 
some middle school); (iii) 10-12 years (high school graduate 
or some high school); and (iv) >13 years (university or 
higher) (14).

Anthropometric measurements. Body weight and height 
were measured to the nearest 0.1 kg and 0.1 cm, respectively, 
whilst participants were wearing light indoor clothing 
without shoes (19). Body mass index (BMI) was calculated 
using the following formula: BMI=body weight (kg)/height2 
(m2). Waist circumference was measured at the narrowest 
point between the lower border of the rib cage and the iliac 
crest.

Oral health behaviors and periodontal treatment. In the 
present study, the time of day when tooth brushing was 
performed and the use of secondary oral products were 
assessed. Times of day included: Before or after breakfast, 
lunch, dinner and before sleeping. The frequency of daily 
tooth brushing was conducted according to the total number 
of tooth brushing incidences per day. Secondary oral products 
included dental floss, mouthwash, interdental brushes and 
electric toothbrushes (15).

The World Health Organization community periodontal 
index (CPI) was used to assess periodontal treatment needs 
and periodontal disease was defined as CPI≥3 (20). A CPI 
score of 3 indicated that ≥1 site had a >3.5 mm pocket in 
the index teeth, which are 11, 16, 17, 26, 27, 31, 36, 37, 46 
and 47 according to the Federation Dentaire Internationale 
system (21). The mouth was divided into sextants. A CPI probe 
(PWHO; Osung MND Co., Ltd., Seoul, Korea) with a 0.5 mm 
ball tip was used. A sextant was examined only if there were 
≥2 teeth present that were not scheduled for extraction. If no 
index teeth were present in a sextant qualifying for examina-
tion, all remaining teeth were examined and the highest score 
was recorded as the score for that sextant. A probing force 
of ~20 g was used. Trained and calibrated dentists exam-
ined the periodontal status of the participants, and the mean 
inter‑examiner Kappa value was 089 [95% confidence interval 
(CI), 0.55-1.00] (15,22‑23).

Chewing and speech ability, attendance at a dental checkup 
within a year and incidence of caries in permanent teeth were 
evaluated.

Statistical analyses. Data were presented as either 
mean ± standard error or as percentage (standard error), as 
indicated. Statistical analyses were performed using the survey 
procedure of the SAS 9.2 statistical software package for 
Windows (SAS Institute, Inc., Cary, NC, USA) to account for 
the complex sampling design. Two-sided P<0.05 were consid-
ered to indicate a statistically significant difference. Analysis 
of variance was applied to examine the relationship between 
the daily frequency of tooth brushing, use of secondary oral 
products per day, and SES.
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Multivariate logistic regression analyses were applied to 
examine the odds ratios and 95% CI of tooth brushing ≥3 
per day and the use of secondary oral products according to 
the SES. There are four logistic regression models. Model 1 
was adjusted with age, gender and BMI. Adjustments were 
then made for the same variables as Model 1 plus smoking, 
drinking, and regular physical exercise (Model 2). Adjustments 
were made for the variables in Model 2 plus energy intake, fat 
intake, and periodontal treatment needs (CPI≥3) (Model 3). In 
addition, adjustments were made for the variables in Model 3 
plus education or income (Model 4).

Results

Participant characteristics. Table I describes the character-
istics of the study population, whom were grouped according 
to the daily frequency of tooth brushing and the use of 
secondary oral products. Tooth brushing frequency and the 
use of secondary products differed significantly depending 
on various factors. Individuals who brushed ≥3 times per day 
were younger with lower BMI, lower waist circumference and 
less periodontal treatment needs. In current smokers, 35.8% 
brushed less than twice, 30.4% brushed twice and 24.2% 

Table I. Characteristics of the study population.

 Daily tooth brushing frequency  Daily use of secondary oral products
 ------------------------------------------------------------------------------ ----------------------------------------------------------------------
Variable 0‑1 2 ≥3 P‑value 0 1 ≥2 P‑value

Age, years 49.8±0.6 46.1±0.3 42.1±0.2 <.0001 45.3±0.3 41.2±0.3 39.6±0.4 <.0001
Male, % 65.7 (1.3) 52.3 (0.7) 46.3 (0.5) <.0001 52.4 (0.4) 45.7 (0.8) 37.0 (1.5) <.0001
Body mass index, kg/m2 24.2±0.1 23.9±0.1 23.4±0.0 <.0001 23.7±0.0 23.4±0.1 23.2±0.1 <.0001
Waist circumference, cm 83.7±0.3 82.3±0.2 80.0±0.3 <.0001 81.7±0.2 79.7±0.2 78.7±0.3 <.0001
Energy intake, kcal/day 1958.9±32.5 1963.1±16.7 2020.2±12.6 0.0098 1989±12.1 2012±17.8 2041.1±32.3 <.0001
Fat intake, g/day 15.7±0.3 17.2±0.2 18.7±0.1 <.0001 17.5±0.1 19.2±0.2 19.9±0.3 <.0001
Rural residence, % 27.3 (2.4) 20.7 (1.8) 16.6 (1.7) <.0001 21.1 (1.7) 13.8 (1.4) 11.1 (1.6) <.0001
Married, % 66.7 (1.5) 70.8 (0.8) 68.3 (0.8) 0.0102 66.9 (0.7) 73.3 (1.0) 74.5 (1.7) <.0001
Exercise, % 23.3 (1.3) 25.5 (0.7) 25.3 (0.6) 0.2833 24.4 (0.5) 27.1 (0.8) 26.5 (1.5) 0.0073
PTN, % 39 (1.6) 34.6 (1.0) 24.5 (0.7) <.0001 31.0 (0.8) 24.7 (0.8) 20.5 (1.4) <.0001
Checkup within year, % 22.7 (1.4) 24.4 (0.8) 28.6 (0.8) <.0001 22.8 (0.7) 34.2 (1.0) 42.0 (1.6) <.0001
Caries in PT, % 89.7 (0.9) 89.4 (0.5) 90.7 (0.4) 0.0658 89.3 (0.4) 92.0 (0.5) 93.3 (0.9) <.0001
Smoking, %    <.0001    <.0001
  Non‑smoker 43 (1.4) 52.4 (0.7) 59.4 (0.5)  54.0 (0.4) 59.1 (0.8) 64.0 (1.5) 
  Ex‑smoker 21.2 (1.1) 17.1 (0.5) 16.4 (0.4)  17.3 (0.4) 16.6 (0.6) 15.0 (1.2) 
  Current smoker 35.8 (1.4) 30.4 (0.7) 24.2 (0.5)  28.7 (0.5) 24.2 (0.8) 21.0 (1.5) 
Alcohol intake, %    <.0001    <.0001
  None 26.3 (1.3) 24.4 (0.7) 21.3 (0.5)  23.8 (0.5) 20.0 (0.7) 19.8 (1.3) 
  Light-moderate 47.9 (1.4) 54.7 (0.8) 61.2 (0.6)  56.0 (0.5) 62.4 (0.9) 64.5 (1.6) 
  Heavy 25.9 (1.3) 20.9 (0.6) 17.5 (0.5)  20.2 (0.4) 17.5 (0.7) 15.6 (1.3) 
Chewing, %    <.0001    <.0001
  Great discomfort 12.5 (0.9) 7.7 (0.4) 3.8 (0.2)  6.7 (0.3) 3.7 (0.3) 2.4 (0.5) 
  Discomfort 24.4 (1.2) 21.9 (0.7) 20.2 (0.5)  22.0 (0.5) 19.6 (0.7) 16.5 (1.1) 
  Minor problems 16.6 (1.1) 16.6 (0.6) 14.4 (0.6)  14.6 (0.5) 16.2 (0.6) 19.1 (1.3) 
  Minimal problems 18.9 (1.1) 22.9 (0.7) 27.7 (1.0)  24.5 (0.8) 27.1 (0.9) 30.1 (1.6) 
  No discomfort 27.6 (1.4) 30.9 (0.9) 33.8 (1.0)  32.1 (0.9) 33.4 (1.0) 31.9 (1.7)
Speech, %    <.0001    <.0001
  Great discomfort 4.3 (0.5) 1.6 (0.2) 0.8 (0.1)  1.6 (0.1) 0.8 (0.1) 0.5 (0.2) 
  Discomfort 10.9 (0.9) 6.9 (0.4) 5.5 (0.3)  7 (0.3) 5.3 (0.4) 3.6 (0.6) 
  Minor problems 12.1 (1.0) 8.8 (0.5) 6.3 (0.3)  7.4 (0.3) 7.9 (0.5) 7.8 (0.9) 
  Minimal problems 20.3 (1.1) 22.7 (0.8) 27.3 (1.2)  25.8 (0.9) 24.3 (0.9) 23.9 (1.6) 
  No discomfort 52.4 (1.5) 60.0 (0.9) 60 (1.2)  58.2 (1) 61.7 (1.1) 64.1 (1.8) 

Data are represented as the mean ± standard error of the mean or as percentages (standard error). Exercise: Individuals were regarded as regular 
physical exercisers if they performed moderate exercise at least 5 times per week for at least 30 min per session or performed vigorous exercise 
at least 3 times per week for at least 20 min per session. PTN, peridontal treatment needs; PT, permanent teeth.
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Figure 1. Percentage of participants who reported a daily tooth brushing 
frequency of ≥3, grouped according to age.

Figure 2. Percentage of participants who reported using secondary oral prod-
ucts, grouped according to age.

Figure 3. Tooth brushing characteristics of the study population, grouped according to socioeconomic status. *Statistically significant differences were detected 
among the groups.

Figure 4. Characteristics of the study population regarding the use of secondary oral products, grouped according to the socioeconomic status. *Statistically 
significant differences were detected among the groups.
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brushed ≥3 times per day. Similar trends were detected in the 
use of secondary oral products (Table I). It should be noted that 
the characteristics of the study population differed between 
the groups categorized by the number of times tooth brushing 
was carried out and the use of secondary oral products .

Age. Participants who brushed ≥3 times per day according to 
age are presented in Fig. 1. The incidence of individuals who 
brushed ≥3 times per day decreased with increasing age. The 
use of secondary oral products according to age is presented in 
Fig. 2. Participants aged between 30 and 39 years exhibited the 
highest percentage of secondary oral product usage. The results 
suggest that age was associated with oral health behaviors.

Socioeconomic factors. It was demonstrated that the time of 
day that tooth brushing occurred differed according to socio-
economic factors (Fig. 3). At the majority of the time points, 
participants in the highest quartile of income were most likely 
to brush their teeth. Similarly, individuals with the highest 
education were more likely to brush their teeth at the most of 
the time points. Socioeconomic factors were also associated 
with the use of secondary oral products (Fig. 4). Participants 
in the highest quartile of income and highest education were 
more likely to use dental floss, interdental brushes, mouthwash 
and electric toothbrushes. Participants who brushed ≥3 times 
per day exhibited the highest proportion of individuals in the 
highest quartile of income, and individuals who used more 
than one type of secondary oral product had a higher propor-
tion in the highest quartile of income and education level, 
as compared with the other groups (Table II). Furthermore, 
participants in the highest quartile of income were most 
likely to have had a dental examination within the past year, 
as compared with the other quartiles (Table III). Similarly, 
individuals who had completed a higher level of education 
(high school graduate or higher) were more likely to have had 
a dental examination within the past year, as compared with 
the lower levels of education, which were defined as less than a 
high school degree. The results suggested that socioeconomic 
factors are associated with oral health behaviors.

Tables IV and V present the adjusted odds ratios and 95% 
CIs from multiple logistic regression analyses. The association 
detected between the frequency of tooth brushing and SES 
remained after all adjustment models (Table IV). Adjusted 
odds ratios and their 95% CIs were 1.086 (0.941‑1.253), 1.158 
(1.006‑1.334), and 1.264 (1.094‑1.460) for the second, third and 
fourth quartiles of income, respectively (Model 4). Adjusted 
odds ratios and their 95% CIs for the middle school, high 
school, and university or higher graduate groups were 1.475 
(1.268‑1.716), 1.765 (1.537‑2.026), and 2.686 (2.286‑3.155), 
respectively (Model 4). The association between the use of 
secondary oral products and SES remained after adjustment 
(Table V). Adjusted odds ratios and their 95% CIs were 1.266 
(1.092‑1.469), 1.599 (1.371‑1.865), and 1.835 (1.559‑2.161) for 

Table II. Association between socioeconomic status and tooth brushing frequency and the use of secondary oral products.

 Daily tooth brushing frequency  Daily use of secondary oral products
 ------------------------------------------------------------------------ ------------------------------------------------------------------------
Variable 0‑1 2 ≥3 P‑value 0 1 ≥2 P‑value

Income    <.0001    <.0001
  Q1 26.4 (1.5) 18.2 (0.7) 12.9 (0.6)  18.8 (0.6) 9.5 (0.6) 4.4 (0.7)
  Q2 29.4 (1.5) 26.7 (0.9) 24.3 (0.7)  27.3 (0.7) 22.2 (0.9) 18.5 (1.5)
  Q3 25.1 (1.4) 28.6 (0.9) 30.2 (0.7)  28.3 (0.7) 31.8 (0.9) 31.3 (1.5)
  Q4 19.1 (1.5) 26.5 (1.1) 32.6 (0.9)  25.7 (0.8) 36.4 (1.3) 45.9 (1.8)
Education    <.0001    <.0001
  Elementary school 33.6 (1.6) 24.2 (0.9) 13 (0.5)  23.2 (0.7) 7.6 (0.5) 3.5 (0.6)
  Middle school 12.6 (0.9) 12 (0.5) 9 (0.3)  11.4 (0.3) 8.4 (0.5) 4.8 (0.7)
  High school 34.6 (1.7) 40 (0.9) 40.9 (0.7)  39.6 (0.7) 42.6 (0.9) 37 (1.8)
  University 19.3 (1.3) 23.8 (0.9) 37.1 (0.8)  25.9 (0.7) 41.3 (1.1) 54.7 (1.9)

Data are represented as percentages (standard error). Q1, first quartile; Q2, second quartile; Q3, third quartile; Q4, fourth quartile.
 

Table III. Association between socioeconomic status and at-
tendance at a dental checkup within a year. 

 Dental checkup
 within a year
 ----------------------------------------------
 No Yes P-value

Income   <.0001
  Q1 17.6 (0.6) 10.2 (0.7)
  Q2 26.8 (0.7) 21.5 (0.9)
  Q3 29.3 (0.7) 29.4 (1.0)
  Q4 26.3 (0.8) 38.9 (1.4)
Education   <.0001
  Elementary school 20.6 (0.6) 11.6 (0.6)
  Middle school 10.7 (0.3) 8.8 (0.5)
  High school 40.3 (0.7) 39.3 (0.9)
  University 28.4 (0.7) 40.2 (1.1)

Data are presented as percentages (standard error). Q1, first quartile; 
Q2, second quartile; Q3, third quartile; Q4, fourth quartile.
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the second, third and fourth quartiles of income, respectively 
(Model 4). Adjusted odds ratios and their 95% CIs for the 
middle school, high school, and university or higher graduate 
groups were 2.231 (1.849‑2.692), 3.669 (3.085‑4.364), and 
5.736 (4.734‑6.951), respectively (Model 4). The results demon-
strate an association between SES and oral health behaviors in 
a large sample of the Korean population.

Discussion

The present study assessed the association between SES and 
oral health behaviors in a large sample of the Korean population. 

The results demonstrated that the oral health behavior of the 
individuals investigated differed significantly depending on 
their demographic characteristics. Tooth brushing frequency 
differed significantly depending on age, gender, BMI, waist 
circumference, energy intake, and fat intake. The type of resi-
dential area (urban/rural), incidence of dental checkups within 
a year, smoking and drinking also affected the frequency of 
tooth brushing, confirming the results of a previous study (24).

Reports of tooth brushing frequency vary among different 
studies (25-27). A previous study performed in the United 
Kingdom, with a sample size of 13,400 households, demonstrated 
that 75% of the population performed twice-daily brushing. 

Table IV. Multivariate logistic regression model analysis of socioeconomic status for participants who reported ≥3 tooth brushing 
incidences per day.

Variables Model 1 Model 2 Model 3 Model 4

Income
  Q1 1 1 1 1
  Q2 1.188 (1.04‑1.356) 1.178 (1.032‑1.345) 1.174 (1.017‑1.354) 1.086 (0.941‑1.253)
  Q3 1.384 (1.212‑1.580) 1.358 (1.190‑1.548) 1.351 (1.173‑1.555) 1.158 (1.006‑1.334)
  Q4 1.686 (1.468‑1.936) 1.635 (1.424‑1.877) 1.606 (1.387‑1.859) 1.264 (1.094‑1.460)
  P-value for trend <.0001 <.0001 <.0001 0.0007
Education    
  Elementary school 1 1 1 1
  Middle school 1.543 (1.344‑1.772) 1.498 (1.304‑1.722) 1.530 (1.318‑1.776) 1.475 (1.268‑1.716)
  High school 2.002 (1.744‑2.297) 1.931 (1.684‑2.215)) 1.862 (1.618‑2.142) 1.765 (1.537‑2.026)
  University 3.158 (2.701‑3.692) 2.998 (2.563‑3.508) 2.920 (2.468‑3.455) 2.686 (2.286‑3.155)
  P-value for trend <.0001 <.0001 <.0001 <.0001

Data are presented as the adjusted odds ratio (95% confidence interval). Model 1, age, gender, and body mass index adjusted; 
Model 2, model 1 + smoking, drinking and exercise adjusted; Model 3, model 2 + energy intake, fat intake and periodontitis (CPI≥3) adjusted; 
Model 4, model 3 + education or income adjusted.
 

Table V. Multivariate logistic regression model analysis of participants who reported using secondary oral products.

Variables Model 1 Model 2 Model 3 Model 4

Income
  Q1 1 1 1 1
  Q2 1.548 (1.346‑1.78) 1.523 (1.324‑1.751) 1.505 (1.295, 1.75) 1.266 (1.092, 1.469)
  Q3 2.160 (1.868‑2.498) 2.121 (1.834‑2.453) 2.116 (1.815, 2.468) 1.599 (1.371, 1.865)
  Q4 2.899 (2.498‑3.365) 2.825 (2.435‑3.277) 2.730 (2.321, 3.212) 1.835 (1.559, 2.161)
  P for trend <.0001 <.0001 <.0001 <.0001
Education    
  Elementary school 1 1 1 1
  Middle school 2.647 (2.218‑3.159) 2.543 (2.128‑3.038) 2.483 (2.057‑2.997) 2.231 (1.849‑2.692)
  High school 4.448 (3.782‑5.232) 4.314 (3.671‑5.069) 4.279 (3.595‑5.094) 3.669 (3.085‑4.364)
  University 7.487 (6.284‑8.920) 7.344 (6.164‑8.748) 7.196 (5.948‑8.705) 5.736 (4.734‑6.951)
  P for trend <.0001 <.0001 <.0001 <.0001

Data are presented as the adjusted odds ratio (95% confidence interval). Model 1, age, gender, and body mass index adjusted; 
Model 2, model 1 + smoking, drinking and exercise adjusted; Model 3, model 2 + energy intake, fat intake and periodontal treatment needs 
(CPI≥3) adjusted; Model 4, model 3 + education or income adjusted.
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However, in another previous report, 761 adolescents were 
randomly selected from both public and private schools in 
Goiania, which is a large town in middle-west Brazil (27), and 
the daily tooth brushing frequency was reported as once to 
twice among 22.3% of respondents and ≥3 times among 77.7%. 
Therefore, this study showed that the majority of the adoles-
cent participants brushed their teeth three times per day. A 
previous study has suggested that the high levels of plaque and 
calculus in individuals who brush twice daily, suggesting that 
there is still room for improving the efficacy of brushing (25).

A previous study has demonstrated that individuals who 
cleaned their teeth at least twice a day exhibited less visible 
plaque, as compared with those who cleaned their teeth less 
than once a day or never (25). Similarly, this study showed 
that the percentage of participants who required periodontal 
treatment decreased as the frequency of tooth brushing 
increased, confirming the results of a previous study (24). 
Regular attendance at a routine oral health examination has 
been encouraged for the maintenance of oral health and this 
practice has acquired an increased importance with the publi-
cation of the evidence-based guideline on dental recall (25). 
It was demonstrated that dentate adults who reported regular 
dental checkups were less likely to have visible plaque (61%) 
than individuals who reported only attending the dentist when 
it was necessary (76%) (25). This study suggested that partici-
pants who brushed more were more likely to have had a dental 
examination within the past year.

Previous studies have demonstrated an association between 
SES and oral health behavior (27-29). Lower income and fewer 
years of education are reported to increase the risk for oral 
disease (29). A previous study identified the socioeconomic 
factors associated with the prevalence of periodontal treatment 
needs, and it was demonstrated that participants with a higher 
income were less likely to require periodontal treatment (11). 
Income may be a barrier to the use of dental services and the 
availability of dental insurance, and individuals with lower 
incomes may be less aware of the need for proper dental 
care (30,31). Individuals with low education levels, defined as 
less than a high school degree, had a higher prevalence of tooth 
loss in a previous study (29). Similarly, in young children, the 
prevalence of tooth brushing was higher among the children 
of mothers with higher education, as compared with those 
born to mothers with a lower education (32). Furthermore, 
it has been demonstrated that the type of school (middle or 
high) and school grade may affect the oral health behavior of 
adolescents (24). Therefore, individuals who have completed 
a lower level of education may lack oral health knowledge. A 
previous report demonstrated that the odds ratio of the lowest 
income category,as compared with the highest, was 3.74 on 
the decayed missing filled teeth index (33). For participants 
with the lowest income and education, this study showed that 
the odds ratios of tooth brushing frequency were 1.264 and 
2.686, respectively. Similarly, the odds ratios of the lowest 
income and education for the use of secondary oral products 
were 1.835 and 5.736, respectively. Access for dental care may 
be limited due to lack of funds, which may perpetuate a lack 
of oral health care knowledge and lead to a higher prevalence 
of individuals with periodontal treatment needs. This suggests 
that it is necessary for individuals in lower income/education 
quartiles to be targeted for public health education.

The present study demonstrated an association between 
SES and oral health behaviors in a large sample of the Korean 
population. Within the limits of the present study, income and 
education were suggested as potential risk indicators for oral 
health behaviors; therefore, patients with a low SES should be 
investigated further, in relation to oral health.
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