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ABSTRACT

Objectives: The purpose of this study was to investigate the relationship between the level of subjective
stress recognition and oral symptom experiences including toothache, gum diseases, and oral soft tissue
diseases in the Korean adolescents. Methods: The subjects were 68,043 adolescents recruited using a
web-based survey, National Korean Youth Risk Behavior in 2015 by the Korean Center for Disease
Control. For statistical analysis, SPSS 21.0 for Windows was used. Descriptive analysis and a Chi-square
test were conducted to determine the factors associated with general characteristics, health behaviors, oral
health behaviors, and level of subjective stress recognition. Finally, to investigate the relationship between
the level of subjective stress recognition and oral symptom experiences, logistic regression analysis was
performed. Results: Toothache related subjective stress recognition level was significantly higher in the
moderate group with the score of 1.59 (95% CI; 1.49-1.68), and was greater in the high group with 2.38
(95% CI; 2.24-2.53) compared to the low group. Gum disease related subjective stress recognition level
was significantly higher in the moderate group with 1.41 (95% CI; 1.32-1.51), and was greater in the high
group with 1.99 (95% CI; 1.86-2.13). Oral soft tissue disease related subjective stress recognition level was
significantly higher in the moderate group with 1.59 (95% CI; 1.45-1.74), and was greater in the high group
with 2.55 (95% CI; 2.33-2.79). Bad breath related subjective stress recognition level was significantly
higher in the moderate group with 1.48 (95% CI; 1.39-1.57), and was greater in the high group with 2.10
(95% CI; 1.97-2.25). Conclusions: Higher subjective stress recognition level was found to affect the oral
symptoms experienced. Therefore, the stress management plan should be prepared through the cause
identification of the main stress in the adolescents. Practical and systematic education is needed for oral
health management in the schools.
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Table 1. Oral symptoms related to the general characteristics

Unit: % (SE)

Oral symptoms

Oral soft tissue

Character- L Toothache Gum disease . Bad breath
istics Division diseases
P P 2 e
Total (%) Yes . Yes . Yes . Yes .
®) ®) ®) ®)
Gender  Male 35204 ( 52.1) 422( 03) 832279 16.8( 0.2) 347598  9.1( 02) 297.113  22.2( 0.3) 14.038
Female 32839 ( 47.9) 28.7( 0.3) (<0.001) 22.4( 0.3) (<0.001) 13.2( 0.2) (<0.001) 21.0( 0.3) (0.002)
School Middle school 34299 ( 47.0) 20.0 ( 0.3) 469.284 17.5( 0.2) 150203 102( 0.2) 44210 20.6( 0.3) 37.825
High school ~ 33744 ( 53.0) 27.1( 0.4) (<0.001) 21.2( 0.3) (<0.001) 11.8( 0.2) (<0.001) 22.6( 0.3) (<0.001)
School type Co- 43673 ( 62.9) 22.7( 0.3) 426.695 19.0( 0.2) 160.349 10.8( 0.2) 105340  20.4( 0.2) 110.967
educational
Men 11981 ( 184) 20.5( 0.5) (<0.001) 17.4( 0.4) (<0.001) 9.7( 0.3) (<0.001) 24.2( 0.5) (<0.001)
Women 12389 ( 18.7) 0.6 (30.6) 233( 0.4) 13.5( 0.4) 234( 0.5)
School High 25690 ( 37.7) 233(03) 15643 195( 03) 21210 123( 03) 67.816 21.0( 0.3) 123.109
record Moderate 18952 ( 27.9) 23.2( 0.4) (0.002) 18.5( 0.3) (<0.001) 10.6( 0.3) (<0.001) 19.7( 0.3) (<0.001)
Low 23401 ( 34.4) 24.6( 0.3) 203 ( 0.3) 10.1( 0.2) 24.0( 0.3)
Residential Rural 5655( 63) 23.4(09) 848 19.1(06) 1498 94(05) 13693 20.7( 0.9) 3.776
district Metropolis 30039 ( 43.5) 233( 0.4) (0.141) 193( 03) (0575 113(02) (0.013) 21.5( 03) (0.367)
Urban 32349( 50.1) 242( 0.4) 19.7( 0.3) 11.1( 0.2) 21.9( 0.3)
Stay with ~ Yse 64793 ( 95.7) 23.5( 02) 40.044 193( 02) 45395 109( 02) 31276 21.5(02) 21.036
family No 3250( 43) 28.6( 1.0) (<0.001) 243 ( 0.9) (<0.001) 143 ( 0.7) (<0.001) 25.1( 0.9) (<0.001)
Economic  High 24530 ( 36.4) 21.1( 0.3) 432751 17.6( 0.3) 247.557 11.0( 03) 89340 18.5( 0.3) 673.947
state Moderate 31962 ( 46.7) 23.2( 0.3) (<0.001) 19.1( 0.3) (<0.001) 10.3( 0.2) (<0.001) 21.0( 0.3) (<0.001)
Low 11551 ( 169) 31.0( 0.5) 24.6 ( 0.4) 0.4 (13.5) 30.4( 0.5)
Average < 50,000 59380 ( 86.9) 23.3( 03) 45394 192(02) 19.863 109( 02) 16619 21.8( 02) 5597
pocket 50,000 - 6190 ( 9.3) 25.7( 0.6) (<0.001) 20.8( 0.6) (<0.001) 12.1( 0.5) (0.002) 20.8( 0.6) (0.114)
money 100,000
(won/week) 5 100000 2473( 3.8) 28.0( L1 22.0( 1.0) 12.8( 0.7) 206 ( 0.9)
Father <Middle 1734 ( 2.5) 30.1( 1.3) 94669 245( 12) 39420  2.9( 09) 116736  32.5( 1.3) 124371
education  school
level High school 19227 ( 28.8) 24.7( 0.4) (<0.001) 19.5( 0.3) (<0.001) 10.3( 0.3) (<0.001) 21.9( 0.3) (<0.001)
>College 32651 ( 52.2) 23.5( 0.3) 193( 0.3) 12.0( 0.2) 21.1( 0.3)
Noanswer  11612( 16.6) 20.9( 0.4) 18.1( 0.4) 8.6( 0.3) 20.8( 0.5)
Mother <Middle 1474 ( 22) 294( 14) 117509 233( 12) 39.016 11.7( 0.9) 121.113  27.5( 1.3) 43324
education  school
level High school 23961 ( 36.5) 25.3 ( 0.4) (<0.001) 20.0( 0.3) (<0.001) 10.6( 0.2) (<0.001) 22.2( 0.3) (<0.001)
>College 28784 ( 45.3) 233( 0.3) 192( 0.3) 123( 02) 21.1( 03)
Noanswer 11207 ( 16.0) 20.6( 0.4) 17.8( 0.4) 84( 03) 20.7( 0.4)
Total 68043 (100.0) 16063 (23.7) 13269 (19.5) 7428 (11.1) 14737 (21.7)

*by chi-square test
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Table 2. Oral symptoms experience by health behavior Unit: % (SE)

Oral symptoms
Character- . . . Toothache Gum disease Lo S oft tissue Bad breath
istics Division diseases
P P P 2
Total (%) Yes . Yes . Yes . Yes .
) ®) ) )
Alcohol ~ No 40842 (59.2) 21.1( 0.3) 394211 18.0( 02) 138954 103( 02) 54162 202( 02) 122.080
drinking  yeg 27201 (40.8) 27.6 ( 0.3) (<0.001) 21.6( 0.3)  (<0.001) 12.2( 0.2) (<0.001) 23.8 ( 0.3)  (<0.001)
(life time)
Smoking  No 56415 (82.6) 22.8( 0.3) 165.809 19.0( 02) 52382 10.9( 0.2) 7303 21.0( 0.2)  94.021
(life time)  Yes 11628 (17.4) 28.3( 0.5) (<0.001) 21.9( 0.4)  (<0.001) 11.8( 0.3) (0.015) 25.0( 0.5)  (<0.001)
Physical  No 23951 (35.3) 244 ( 0.4) 82524 187( 03) 36.870 10.8( 02) 29282 21.7( 03) 45584
activity < 2 days 21443 (31.9) 25.1 ( 0.4) (<0.001) 20.8( 0.3)  (<0.001) 12.0( 0.3) (<0.001) 23.0( 0.3)  (<0.001)
(week) > 3 days 22649 (32.8) 21.7( 0.3) 19.1( 0.3) 10.5( 0.2) 203 ( 03)
Perceived  Unhealthy 3888 ( 5.8) 40.3( 0.9) 1146288 32.4( 0.8) 718.604 222( 0.7)743.994 37.0( 0.9) 1026.798
health Moderate 14598 (21.6) 29.8 ( 0.4) (<0.001) 23.4( 0.4)  (<0.001) 13.8( 0.3) (<0.001) 27.0( 0.5)  (<0.001)
SAUS T Healthy 49557 (72.7)  02(20.7) 17.3( 02) 94(02) 18.8( 02)
Eating
Fruit None 6209 ( 9.0) 25.5( 0.7) 48974 214( 0.6) 60292 11.0( 0.5 2227 259( 0.6) 150.085
(/week) < 2 times 20246 (29.6) 24.7( 0.4) (<0.001) 204 ( 0.3)  (<0.001) 10.8( 0.2) (0.630) 22.9( 0.4)  (<0.001)
> 3 times 26268 (38.6) 23.7( 0.3) 19.4( 0.3) 112( 02) 213( 0.3)
Daily 15320 (22.9) 21.9( 0.4) 17.6 ( 0.4) 11.2( 0.3) 19.0 ( 0.4)

Vegetables None 2528( 3.7) 289( 1.0) 84482 24.0( 09) 52657 13.8( 0.7) 24289 263( 1.0)  71.199
(/week) < 2 times 10879 (16.1) 26.0 ( 0.5) (<0.001) 20.4( 0.4)  (<0.001) 10.8( 0.3) (<0.001) 232 ( 0.5)  (<0.001)
> 3 times 25675 (37.6) 23.4 ( 0.3) 19.6 ( 0.3) 10.7( 0.2) 21.9( 0.3)

Daily 28961 (42.5) 22.8 ( 0.3) 18.6 ( 0.3) 113( 0.2) 20.5( 0.3)

Milk None 10231 (15.4) 25.9( 0.5) 171.088 209( 0.4) 47583 11.8( 0.4) 30.037 23.4( 04)  38.809
(/week) < 2 times 15060 (22.7) 25.9( 0.5) (<0.001) 20.3( 0.4)  (<0.001) 11.6( 0.3) (<0.001) 21.7( 0.4)  (<0.001)
> 3 times 23317 (34.1) 23.9( 0.4) 19.5( 0.3) 113( 02) 21.9( 0.3)

Daily 19435 (27.8) 24.1 ( 0.4) 18.0( 0.3) 10.1( 0.2) 20.3( 0.3)

Soda None 16102(23.6) 21.7( 0.4) 85634 17.9( 0.3) 56430 10.8( 0.3) 40299 21.1( 0.4)  35.632
(/week) < 2 times 32790 (48.1) 23.6( 0.3) (<0.001) 19.4( 03) (<0.001) 10.6( 0.2) (<0.001) 21.1( 0.3)  (<0.001)
> 3 times 16159 (24.0) 25.4 ( 0.4) 20.8( 0.4) 11.7( 0.3) 23.2( 0.4)

Daily 2992 ( 4.3) 27.6( 0.9) 22.1( 0.9) 14.0 ( 0.7) 22.7( 0.8)

Sweet None 10270 (15.0) 19.7( 0.5) 308.101 16.1( 0.4) 246440 9.5( 0.3)213.783 19.5( 0.4) 113383
drinks < 2 times 29457 (43.1) 22.3( 0.3) (<0.001) 182( 0.3) (<0.001) 10.2( 0.2) (<0.001) 20.7( 0.3)  (<0.001)
(fweek) > 3 4imes 23435 (34.7) 25.9( 0.4) 214( 03) 11.8( 0.3) 229( 0.3)

Daily 4881 ( 7.2) 30.5 ( 0.8) 24.7( 0.7) 16.6 ( 0.6) 25.7( 0.7)

Snack None 11562 (17.2) 19.9( 0.4) 305.691 17.6( 0.4) 103.820 9.5( 0.3)173.210 202( 04)  96.503
(/week) < 2 times 30743 (45.3) 22.5( 0.3) (<0.001) 18.8( 0.3)  (<0.001) 10.2( 0.2) (<0.001) 20.8 ( 0.3)  (<0.001)
> 3 times 22458 (32.8) 26.5 ( 0.4) 20.9( 0.3) 12.4( 0.3) 23.0( 0.3)

Daily 3280 ( 4.7) 30.8( 0.9) 23.9( 0.8) 16.1( 0.7) 26.6 ( 0.9)

*by chi-square test
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A Slp= 39 1]RHo] 25.9%, Xt 12711 Bt ARHE A9l f7ollM= Aol 24.1%, 21D
7Y FRelME APl 24.4% = G5k =0T HT 1271 S 7S AP elM =
Z3lo] $he 79-23.3%2 105t E3ITH<Table 3>.
Table 3. Oral symptoms experience by oral health behavior Unit: % (SE)
Oral symptoms
L Toothache Gum disease Oral ‘SOﬁ tissue Bad breath
Characteristics Division diseases
¥ ¥ ¥ ¥
Total(%) Yes . Yes . Yes . Yes .
) ) () ()
Auxiliary No 38911(57.2) 23.9(0.3) 1388 18.8(0.2) 32.653 10.4(02) 49.437 22.1(0.3) 8.646
oral products 19856 (29.2) 23.5(0.4) (0.572) 20.0 (0.3) (<0.001) 11.5(0.3) (<0.001) 21.1(0.3)  (0.033)
>2 9276 (13.6) 23.6(0.5) 21.2(0.5) 12.8 (0.4) 21.2(0.5)
Toothbrushing <3 33685 (50.0) 24.3(0.3) 11.895 20.3(0.2) 26.052 11.0(0.2)  0.130 25.9(0.3) 724.185
fzeq;l‘;“"y >3 34358 (50.0) 23.2(0.3) (0.003) 18.7(0.3) (<0.001) 11.1(0.2) (0.757) 17.4(0.2) (<0.001)
(daily
Sealant No 49588 (73.1) 20.9 (0.2) 842.460 18.2(0.2) 191.426 10.1(0.2) 184.582 20.8(0.2) 89.997
(annually) Yes 18455 (26.9) 31.5(0.4) (<0.001) 23.0 (0.4) (<0.001) 13.8(0.3) (<0.001) 24.1(0.4) (<0.001)
Scaling No 52560 (76.7) 22.3(0.3) 253.956 17.6(0.2) 521.661 10.0(0.2) 273.699 20.8(0.2) 91.192
(annually) Yes 15483 (23.3) 28.5(0.5) (<0.001) 25.8 (0.4) (<0.001) 14.7 (0.3) (<0.001) 24.4 (0.4) (<0.001)
Oral health No 50765 (76.0) 23.8(0.3)  0.060 19.2(0.2) 12671 11.0(02) 2498 21.2(0.2) 32.591
education Yes 17278 (24.0) 23.7(0.4) (0.825) 20.5(0.4)  (0.002) 11.4(0.3)  (0.165) 23.3(0.4) (<0.001)
experience
(annually)

"by chi-square test

4, (O] Y AERIA QR IAED PUBMHH

dRte] F3 AEHA QRG] T2 2ol EE ZARS AEH|ATFALR] 9 31.3%, £
789-22.0%, 511 B9 14.2%% AEH A QIA|GE0] F7FEE A|olgS Sl S7ker) 9
BAG 2 AEHATARR] AL 24.9%, 221 A9 18.3%, 191 A 12.9% 2 AEH A Q124
— =S
== o

=
o
o] T7IEE SEEE ST SIS A2 Ee T2 AEHIATHAIR A9 15.2%,

i}

_l

Table 4. Oral symptoms experience by subjective stress perception level Unit: N (%)
Oral symptoms
. Oral soft ti
Character- . . . Toothache Gum disease e ,SO 58Ue Bad breath
. Division diseases
1stics = = = =
P P p P
TOtal (%) Yes (p for trend) Yes (p for trend) Yes (p for trend) Yes (p for trend)

Subjective High 23958 (35.2) 7487 (31.3) <0.001 5963 (24.9) <0.001 3638 (15.2) <0.001 6524 (27.2) <0.001
stress

perception
level Low 14236 (20.9) 2019 (14.2) 1843 (12.9) 897 (6.3) 2072 (14.6)

Moderate 29849 (43.9) 6557 (22.0) (<0.001) 5463 (18.3) (<0.001) 2893 (9.7) (<0.001) 6141 (20.6) (<0.001)

"by chi-square test
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ol - AR - Fadd / SElUS Ao 37 AEH A AeE wE SR e B ¢ 473

A 78F-9.7%, o1R1 787 6.3% = ~E A QIAlo] TrFdE XA 53 S7IshlH.
T5 o= 2B IR 789-27.2%, T 7-F-20.6%, 5111 785 14.6% = /\jﬂli Q17
P

o] Z7VRE 73 S 57 F5HATk<Table 4>,

5. Fo3 AR A QA |pFa S Hale| 2y

T 2E A QIR S/ F o] TS ot ] Slol 2R AE Sl HEAS 7t
A1} 2joksF S AE=IATT 611 Aol Hlofl F<1 -] 2=H|7F 1.59 (95% CI;
1.49-1.68), AQ1 742-0] © ZH]7}2.38 (95% CI; 2.24-2.53) = 52514 =9k, S1=AgH ZA o)A
T AE AT SR] Qo] g F01 A-2-0] © ZH|7} .41 (95% CI; 1.32-1.51), AFel 749-0] 9 =
H]7}1.99 (95% CI; 1.86-2.13) % -F-2J5H] =ttt Ax2] A5 SA o A= AEH AV S 490

H|5l] Z01 A-2-0] © ZH|7} 1.59 (95% CI; 1.45-1.74), A< 74-9-0] @ ZH]7}2.55 (95% CI; 2.33-
2.79)2 GOl B3k, 15 SAM = AEF AT} EI] Qo] H]s| F01 74-9-0] © ZH|7}] .48
(95% CT; 1.39-1.57), 2491 74-9-0] @ ZH]7}2.10 (95% CI; 1.97-2.25) 0.2 -F-ol517] =3} t<Table 5>.

Table 5. Relationship between oral symptoms experience and subjective stress perception level

Oral symptoms
Characteristies  Division Toothache Gum disease Oral .SOﬁ tissue Bad breath
diseases
Subjective stress Low 1.00 1.00 1.00 1.00
perception level  Moderate  1.59 (1.49-1.68)  1.41(1.32-1.51) 1.59(1.45-1.74) 1.48(1.39-1.57)
High 2.38(2.24-2.53)  1.99(1.86-2.13) 2.55(2.33-2.79) 2.10(1.97-2.25)

Date are expressed as adjusted Odds Ratio (95% Confidence Interval)
Results were adjusted for gender, school record, stay with family, average pocket money, paternal education level,
maternal education level

oo
sz Y%
A2l A el ol 5218 1)

a0 1454 AEE F AotEE 34 23.7%, ABAS 4
11.1%, -9 S 21.7%°130Tt. 2014 A 102} HAE A7 e 22k
.

A1}, ZobsS T4 24.7%, GBS 19.9%, AXAASE 54 11.5%, %L%% =k
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