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Obijectives: To verify the clusters of oral health-related behaviors by gender for adolescents in Gang-
neung, and to assess the influences of psychosocial factors (family socioeconomic status factors, indi-
vidual economic factors, and psychological factors) on these clusters,

Methods: A survey was conducted of 3,611 adolescents (6th grade students in primary school, 2nd
grade students in middle school, and 2nd grade students in high school) in Gangneung, The response
rate was 96.6% (1,846 boys; 1,765 girls), The data were collected via self-administered structured ques-
tionnaires assessing participants ‘smoking experience,” ‘tooth brushing,” ‘consumption of crackers or
soft drinks,” and ‘consumption of fruits or vegetables,’” K-means cluster analysis was used to cluster the
oral health-related behaviors by gender, A chi-square test was used to assess the difference between
the clusters for oral health-related behaviors by gender and psychosocial factors,

Results: Clusters of oral health related-behaviors were classified into the unhealthy group (group 1; bad
oral health-related behaviors), healthy group (group 2; good behaviors), and complex group (group 3;
low smoking experiences and complex other behaviors), The clusters were different by gender. In the
unhealthy group, boys represented 19.9% while, in the healthy group, girls represented 47 3%, which
are both higher than the theoretical rates, Psychosocial factors in the unhealthy group were significantly
lower than the healthy group (P<0.05),

Conclusions: Meaningful clusters of oral health-related behaviors by gender were identified, Further-
more, the clusters were different by psychosocial factors, This finding suggests that one of the best
ways to enhance oral health for adolescents is to develop oral health promotion programs for each oral
health-related behavior cluster,
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Table 1. Distribution of subjects

Variables Population (n) ~ Study samples (n) ~ Response rate (%)
Total 3,738 3,611 96.6
Boy 1,923 1,846 96.0
Girl 1,815 1,765 97.3
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Table 2. Distribution of study samples by gender Unit: N (%)
Variables Total Boys Girls P-value
Total 3,611 (100.0) 1,846 (100.0) 1,765 (100.0)
Family socioeconomic status factors
Father's education status <High school 1,204 (33.3) 660 (35.8) 544 (30.8) 0.005
>College 1,351 (37.4) 675 (36.6) 676 (38.3)
No response 1,056 (29.2) 511 (27.7) 545 (30.9)
Mother's education status <High school 1,507 (41.7) 748 (40.5) 759 (43.0) 0.265
>College 1,008 (27.9) 533 (28.9) 475 (26.9)
No response 1,096 (30.4) 565 (30.6) 531 (30.1)
Family Affluence Scale (FAS) Low (0-2) 413 (11.4) 192 (10.4) 221 (12.5) 0.198
Medium (3-5) 1,830 (50.7) 950 (51.5) 880 (49.9)
High (6-9) 1,312 (36.3) 678 (36.7) 034 (35.9)
No response 56 (1.6) 26 (1.4) 30 (1.7)
Subjective economic status Low 571 (15.8) 326 (17.7) 245 (13.9) <0.001
Middle 2,034 (56.3) 946 (51.2) 1,088 (61.6)
High 982 (27.2) 564 (30.6) 418 (23.7)
No response 24 (0.7) 10 (0.5) 14 (0.8)
Individual economic factors
Experienced part-time job Yes 3,086 (85.5) 1,552 (84.1) 1,534 (86.9) 0.051
No 491 (13.6) 274 (14.8) 217 (12.3)
No response 34 (0.9) 20 (1.1) 14 (0.8)
Pocket money per week 0-9,999 1,859 (51.5) 914 (49.5) 945 (53.5) 0.002
10,000-19,999 951 (26.3) 475 (25.7) 476 (27.0)
20,000 or more 789 (21.8) 450 (24.4) 339 (19.2)
No response 12 (0.3) 7 (0.4) 5(0.3)
Psychological factor
Stress level High 1,091 (30.2) 503 (27.2) 588 (33.3) <0.001
Middle 1,491 (41.3) 716 (38.8) 775 (43.9)
Low 1,029 (28.5) 627 (34.0) 402 (22.8)
No response 0 (0.0) 0 (0.0) 0 (0.0)
Oral health-related behaviors
Smoking Nonsmoker 3042 (84.2) 1,450 (78.5) 1,592 (90.2)  <0.001
Experienced smoker 295 (8.2) 209 (11.3) 86 (4.9)
Current smoker 274 (7.6) 187 (10.1) 87 (4.9)
Tooth brushing <2/day 296 (8.2) 204 (11.1) 92 (5.2) <0.001
=2/day 1,426 (39.5) 792 (42.9) 634 (35.9)
>2/day 1,889 (52.3) 850 (46.0) 1,039 (58.9)
Eating fruits or vegetables* Fruits and vegetables < standard 2,042 (56.5) 1,106 (59.9) 936 (53.0) <0.001
Fruits or vegetables > standard 1,220 (33.8) 575 (31.1) 645 (36.5)
Fruits and vegetables > standard 349 9.7) 165 (8.9) 184 (10.4)
Eating crackers or soft drinks Crackers and soft drinks < standard 254 (7.0) 130 (7.0) 124 (7.0) <0.001
Crackers or soft drinks > standard 978 (27.1) 416 (22.5) 562 (31.8)

Crackers and soft drinks = standard 2,379 (65.9) 1,300 (70.4) 1,079 (61.1)

*Standard of Eating fruits: over once a day, Standard of eating vegetables: over three times a day.
TStandard of eating crackers: over once a week, Standard of eating soft drinks: over once a week.
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Boys Girls
Group 1 Group 2a Group 3a Group 1a Group 2 Group 3b
N (%) 368 (19.9) 277 (15.0) 1,201 (65.1) 172 (9.7) 835 (47.3) 758 (42.9)
Smoking experience 1.842 -0.332 -0.488 2.868 -0.308 -0.311
Tooth brushing -0.222 0.124 0.039 -0.140 0.459 -0.474
Consumption of crackers or soft drinks 0.279 -1.770 0.323 0.316 -0.499 0.478
Consumption of fruits or vegetables -0.201 0.685 -0.096 -0.360 0.563 -0.539

Fig. 1. Oral health related behaviors clusters by gender. *Final cluster centres in Z-score.
Group 1 (unhealthy cluster): high smoking experience, low tooth brushing, high consumption of crackers or soft drinks, low consumption of fruits

or vegetables.

Group 1a: high smoking experience, high consumption of crackers or soft drinks, low consumption of fruits or vegetables.
Group 2 (healthy cluster): low smoking experience, high tooth brushing, low consumption of crackers or soft drinks, high consumption of fruits or

vegetables.

Group 2a: low smoking experience, low consumption of crackers or soft drinks, high consumption of fruits or vegetables.

Group 3 (complex cluster).

Group 3a: low smoking experience, high consumption of crackers or soft drinks.
Group 3b: low smoking experience, low tooth brushing, high consumption of crackers or soft drinks, low consumption of fruits or vegetables.
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