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Abstract The purpose of this study is to provide basic data for confirming the convergence
relationship between flexibility exercise on quality of life, oral condition, and oral health-related
behavior. Data from the 2012 KNHNES were used, and complex sample linear regression analysis
and logistic regression analysis were performed to confirm the effects of flexibility exercise on
quality of life and oral health. As a result, those who controlled for demographic characteristics
and did not exercise flexibility had .027 times worse exercise ability among the subcategories of
quality of life, and .152 times higher number of carious permanent teeth. Among the symptoms
of temporomandibular joint disorder, pain symptoms were 1.633 times higher in those who
exercised flexibility (p{.05). Therefore, it is considered that flexibility exercise has value in that
it has suggested a relationship not only with general health but also with oral health.
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Table 1. Demographic characteristics according to flexibility exercise

Flexibility exercise

Demographic characteristics Total Don't Do ‘p-value
Age 19-29 519 224 (22.5) 295 (20.2) 0.003
30-39 830 397 (26.3) 433 (205)
40-49 811 309 (21.6) 502 (254)
50-59 937 346 (18.3) 591 (22.4)
60-69 937 426 (12.3) 511 (1156)
Gender Male 1554 648 (49.9) 906 (50.5) 0.768
Female 2480 1054 (50.1) 1426 (49.5)
Education level, weighted % Elementary school 722 404 (15.8) 318 (10.0) 0.000
Middle school 428 186 (8.8) 242 (8.6)
High school 1503 583 (44.2) 920 (44.5)
College or University 1377 526 (31.2) 851 (37.0)
Household income status, weighted % tgxz: middle 1405;9 i;l? g;g; 52283((2i2) 0.000
Higher middle 1180 477 (12.5) 703 (32.0)
Higher 1316 488 (28.5) 828 (35.3)
QOccupation, weighted % Administrators & specialists 592 213 (14.2) 379 (18.8) 0.000
Clerks 383 158 (10.6) 225 (9.9)
Service workers & marketers 528 229 (14.2) 299 (145)
Agriculture, forestry & fishery 261 171 (6.3) 90 (2.9(
Engineers, technicians 391 159 (12.6) 232 (134)
Manual laboreres 365 163 (8.3) 202 (8.5
Homemakers & students 1507 606 (33.8) 901 (32.1)
Marital status, weighted % Married 3386 1430 (72.5) 1956 (74.7) 0.238
Single 648 272 (215) 376 (25.3)
Smoking status, weighted % Non-smoker 2543 1063 (53.5) 1480 (56.0) 0.586
(100 cigarettes 14 49 (4.2) 65 (3.4)
>100 cigarettes 1377 590 (42.3) 787 (416)
) ) < once a month 1947 871 (44.5) 1076 (39.6) 0.026
Aleohol consumtion, weighted % > once a month 2087 831 (55.5) 1256 (60.4)
) ) Without high blood pressure 3307 1382 (86.2) 1925 (87.0) 0.563
High blood pressure, weighted % With high blood pressure 725 318 (13.9) 407 (130)
Diabetes, weighted % Without diabetes 3760 1553 (94.0) 2207 (95.9) 0.021
With diabetes 272 147 (6.0) 125 (4.1)
Asthma, weighted % Without asthma 82 46 (70.2) 36 (64.4) 0.600
With asthma 46 23 (29.8) 23 (35.6)
‘p-values are determined by chi-square test, (p<0.05).
Table 2. Effect of flexibility exercise on EQ-5D
Model 1 Model 2
EQ-5D OR (95% Cl) ‘o-value OR (95% Cl) “o-value
1. Athletic ability 0.037 (0.016-0.058) 0.001 0.027 (0.006-0.048) 0.011
2. Self care 0.011 (0.001-0.022) 0.037 0.011 (-0.001-0.023) 0.066
3. Daily activities 0.016 (0.000-0.033) 0.046 0.010 (-0.007-0.027) 0.254
4. Pain / discomfort -0.018 (-0.049-0.014) 0.275 -0.027 (-0.058-0.005) 0.094
5. Anxiety / depression 0.023 (-0.001-0.048) 0.064 0.016 (-0.009-0.042) 0.210

"By complex sample linear regression analysis, ©(0.05, Model 1 was unadjusted; Model 2 was adjusted for demographic

characteristics, Reference category; EQ-5D is good,

R2=(1;0.004, 2;0.002, 3;0.001,

Independent variable; people who do flexibility exercises, Model 1's
4;0.000, 5:0.001), Model 2's R2=(1;0.133, 2:0.041, 3:0.076, 4;0.050, 5;0.040)
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Table 3. Effect of flexibility exercise on oral health related behavior

Model 1 Model 2

Oral health related behavior OR (95% ClI) ‘p-value OR (95% ClI) "p-value
Tooth brushing 1. Brushing teeth before breakfast (0.851(-)(211?216) 0.859 (0.8511-(221?237) 0.788
2. Brushing teeth after breakfast (1.1513%71:.3636) 0.000 a _0313:??569) 0.004
3. Brushing your teeth before lunch (0_5&0_921_130 0798 (0_452-?%‘_1009 0.964
4. Brushing teeth after lunch (1.17193:%?63@ 0.000 a _ogoz—%%m) 0.005
5. Brushing teeth before dinner (0.871(-)%112.3997) 0.192 a _039{%?22()) 0.045
6. Brushing teeth after dinner (1_1(1583?1?676 0.000 (1_11173:‘%?619) 0.002
7. Brushing teeth after snack (1_13(')‘?%?23% 0.013 (0.92;8{122018) 0.058
8. Brushing teeth before bed (0_8718-9‘%?24” 0628 (o_sgéqzﬁzza 0798
Sroduct ™™ S 9. Dental floss (14243 110) 0.000 (1.30722.002) 0.000
10. Interdental brush 1,006 617) 0.010 094 16) 0.159
11. Mouthwash a _2414171111_835) 0.000 a1 (;4{3;(.)75& 0.001
12. Electric toothbrush 0916 a7 0134 08755 530) 0215
Dental treatment 13. Oral examination (0.587-7—%?832) 0.000 (0.64(1)57—%?901) 0.002
14. Oral preventive care (0_72;7'(2(%?291) 0.951 (0_737'(2211_3()& 0.871
15. Simple tooth decay treatment (0.6(())97—%?018) 0.068 (0.55967—%)4.1942) 0.016
16. Dental pulp treatment (0_732'(271?45” 0.652 (0_722'(234_135” 0.980
17. Periodontal treatment (0.683?11?207) 0.526 (0_799?%?32@ 0.910
18. Oral surgery a .0518?%1.13@ 0.023 a _037-‘{%?21& 0.046
19. Oral prosthetic treatment (0_8309%6_3474) 0.954 (0.8(;52—11?716) 0.257

"By complex sample logistic regression analysis, p{0.05, Model 1 was unadjusted: Model 2 was adjusted for demographic
characteristics, Reference category: don't tooth brushing, dont used, don’'t treatment, Independent variable; people who
don't do flexibility exercises, Model 1's Cox-Snell=(1;0.000, 2;0.006, 3:0.000, 4,0.006, 5:0.001, 6;0.006, 7:0.002, 8;0.000,
9;0.012, 10;0.003, 11; 0.006, 12;0.001, 13;0.002, 14;0.000, 15;0.003, 16;0.000, 17;0.000, 18;0.004, 19;0.000, Model 2's
Cox-Snell=(1:0.029, 2;0.047, 3:0.014, 4:;0.091, 5:0.014, 6:0.017, 7;0.020, 8;0.067, 9;0.068, 10;0.032, 11:0.031,12;0.030,
13;0.037, 14;0.033, 15;0.021, 16:0.031, 17;0.065, 18;0.021, 19;0.077)

Table 4. Effect of flexibility exercise on oral health status

Model 1 Model 2
Oral health status OR (95% Cl) ‘p-value OR (95% Cl) "p-value
¥Temporomandibular 1. Sound symptoms 1.107 (0.904-1.356) 0.324 1.155 (0.934-1.427) 0.181
joint disorder sympt 2. Pain symptoms 1.500 (1.073-2.096) 0.018 1.633 (1.159-2.300) 0.005
oms 3. Dislocation symptoms 1.001 (0.727-1.378) 0.996 1.064 (0.745-1.520) 0.730
Dental caries 4. ¥Permanent tocth caries prevalence 1.209 (1.007-1.452) 0.042 1.090 (0.901-1.318) 0.372
5. Permanent tooth number of 4 555 (9 076-0.368) 0.003 0.152 (0.004-0.300) 0.045
carious teeth
Periodontal 6. Maxillary right molar 0.058 (-0.035-0.151) 0.223 0.031 (-0.065-0.126) 0.528
status 7. Maxillary anterior 0.076 (-0.008-0.159) 0.075 0.057 (-0.030-0.145) 0.198
8. Maxillary left molar 0.119 (0.033-0.206) 0.007 0.090 (0.001-0.179) 0.049
9. Mandibular left molar 0.023 (-0.075-0.120) 0.650 0.029 (-0.065-0.124) 0.5641
10. Mandibular anterior 0.057 (-0.033-0.146) 0.214 0.009 (-0.089-0.107) 0.864
11. Mandibular right molar 0.050 (-0.034-0.133) 0.243 0.011 (-0.077-0.098) 0.810

"By complex sample linear regression analysis, ¥By complex sample logistic regression analysis, p{0.05, Model 1 was una
djusted: Model 2 was adjusted for demographic characteristics, Reference category; no symptom, Independent variable; (1
-3: people who don't do flexibility exercises), (4-11: people who do flexibility exercises), Model 1's Cox-Snell=(1;0.016, 2;
0.003, 3:0.000, 4;0.002), R?= (5:0.005, 6:0.001, 7;0.002, 8:0.003, 9:0.001, 10:0.000, 11:0.001), Model 2's Cox-Snell=(1:0.07
7, 2;0.023, 3;0.042, 4;0.035), R?= (5;0.048, 6;0.019, 7;0.018, 8;0.024, 9;0.021, 10:0.008, 11;0.022)
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