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Table 1. Univariate analysis of sociodemographic, oral and health behaviors, and systemic health status

based on periodontitis

Variables Non—Periodontitis Periodontitis OR
n % (SE)* n % (SE)* (95% CI)®
1.05
Age (n = 12689) 46.78 + 0.33¢ 58.87 + 0.33¢
(1.04 - 1.052)
Gender (n = 12689)
1.39
Male 3417 62.3 (0.9) 2128 37.7 (0.9)
(1,55 - 2.11)
Female 5291 74.7 (0.9) 1853 25.3(0.9) reference
Highest Diploma (n = 12110)
1.50
Pri School 1172 50.7 (1.5 1147 493 (1.5 :
fmary Seieo 709 S (1.21 - 1.87)
. 1.54
Middle School 654 54.9 (2.0) 522 45.1 (2.0
(1.12 - 1.99)
. 1.32
High school 2827 72.4 (1.0) 1134 27.6 (1.0)
(1.13 - 1.54)
> University or College 3686 80.0 (0.9) 968 20.0 (0.9) reference
Household incomed (n=12656)
{25% 1331 57.9 (1.6) 1009 421 (1.6) 0.93
: ’ 0,75 - 1.17)
1.21
25 = 50% 2011 65.6 (1.2) 1077 34.4 (1.2
(1,01 - 1.45)
1.15
50 - 75% 2552 72.6 (1.0) 992 27.4. (1.0)
(0.973 - 1.36)
> 75% 2796 76.8 (1.0) 888 23.2(1.0) reference
Use of floss (n = 12571)
1.43
No 6168 65.4 (0.8) 3368 34.6 (0.8)
(1.21 - 1.69)
Yes 2467 81.7 (1.0) 568 18.3 (1.0) Reference
Use of interproximal tooth brush (n = 12571)
1.04
No 6833 67.6 (0.8) 3355 32.4 (1.1)
(0.88 — 1.23)
Yes 1802 77.3 (1.1) 581 22.7 (1.1) Reference
Smoking (n = 12571)
2.40

Current smoker 1303 58.5 (1.4) 969 41.5(1.4)
(1.95 - 2.95)
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Past smoker 1634 62.7 (1.2) 988 37.3(1.2) 1.27
(1,05 - 1.53)
Non—smoker 5699 74.7(0.9) 1978 25.3(0.9) reference
Physical activity (n = 12121)
Yes 2829 75.4 (1.1) 985 24.6 (1.1) 0.94
(0.80 - 1.12)
No 5517 66.8 (0.8) 2790 33.2 (0.8) reference
Hypertension (n = 12687)
Normal 7151 74.4 (0.7 2560 25.6 (0.7 1.03
(0.86 — 1.22)
Hypertention 1556 52,8 (1.3) 1420 47.2 (1.3) reference
Diabetes (n = 12684)
0.69
Normal 8140 71.7 (0.8) 3343 28.3(0.8)
(0.56 — 0.55)
Diabetes 565 472 (1.9) 636 52.8 (1.9) reference
Depression (n = 7983)
Yes (PHQ—9 > 10) 287 69.5 (2.9) 138 30.5 (2.9) 105
’ : (1,04 - 1.05)
No (PHQ-9 < 9) 5292 70.5 (1.0) 2266 29.5 (1.0) reference

“Weighted percentage + standard error,

°Crude odds ratio and 95% confidence interval for periodontitis
“Weighted mean and standard error,

YHousehold income: monthly average family equivalent income,

(= monthly average household income/+/ (the number of household members)
Performing physical activity was defined as (MET)0)
Depression was defined as PHQ—9 > 10

Table 2, Univariate analysis of sociodemographic, oral and health behaviors, and systemic health status

variables based on depression

Non—depression Depression

Variabl
ariables (PHQ-9 <9) (PHQ 9 >10) oS
(95% CI)°
n % (SE)* n % (SE)*
Age (n = 7983) 50.05 + 0.36 51.99 + 1.05°
Gender (n = 7983)
1.36
Male 3328 96.8 (0.4) 128 3.2(0.4)
(1.16 - 1,60)
Female 4230 93.6 (0.5) 297 6.4 (0.5 reference
Highest Diploma (n = 7980)
Primary School 1282 90.63 (1.0) 144 9.7 (1.0) 1.46
a S S (1.17-1.84)
. 1.52
Middle School 738 94.2 (1.0) 44 5.8 (1.0)
(1.18-1.95)
High school 2574 95.9 (0.5) 122 4.1(0.5) 1.32
g S o (1.13—1.55)
> University or College 2962 96.3 (0.4) 114 3.7 (0.4) reference
Household income® (n = 7966)
0.93

25% 1227 89.3 (1.0 165 10.7 (1.0
(25% 310 7 (10) 0.74-1.16)
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1.21
25 - 50% 1827 94.4 (0.7) 111 5.6 (0.7)
(1.01—1.45)
1.17
50 — 75% 2161 95.7 (0.5) 96 3(0.5)
(0.99—1.39)
> 715% 2327 97.9 (0.3) 52 2.1(0.3) reference
Use of floss (n = 7965)
1.47
No 5676 94.6 (0.4) 346 5.4 (0.4)
(1.25-1.73)
Yes 1864 95.8 (0.6) 79 4.2 (0.6) reference
Use of interproximal tooth brush (n = 7965)
1.03
No 6103 95.0 (0.4) 333 5.0 (0.4)
(0.84-1.21)
Yes 1473 94.3 (0.7) 92 5.7 (0.7) reference
Smoking (n = 7965)
2.34
Current smoker 1328 92.4 (0.8) 116 7.6 (0.8)
(1,90—2.89)
1.30
Past smoker 1592 95.9 (0.6) 71 4.1 (0.6)
(1.07-1.57)
Non— smoker 4620 95.2 (0.4) 238 4.8 (0.4) reference
Physical activity (n = 7980)
0.96
Yes 2433 95.6 (0.5) 103 4.4 (0.5 '
(0.82-1.16)
No 5122 94,5 (0.4) 322 5.5(0.4) reference
Hypertension (n = 7983)
1.02
Normal 5829 95.4 (0.3) 296 4.6 (0.3)
(0.86—1.22)
Hypertention 1729 93.1 (0.8) 129 6.9 (0.8) reference
Diabetes (n = 7983)
0.69
Normal 6882 95.3 (0.3) 360 4.70.3)
(1.25-1.73)
Diabetes 676 91.0 (1.3) 65 9.0 (1.3) reference
Periodontal status (n = 7983)
. .. 1.05
Periodontitis 2266 94.7 (0.6) 138 5.3 (0.6)
(1.04-1.05)
Non—periodontitis 5292 95.0 (0.4) 287 5.0 (0.4) reference
*Weighted percentage + standard error,
°Crude odds ratio and 95% confidence interval for Non—Depression
“Household income: monthly average family equivalent income,
(= monthly average household income/+/ (the number of household members)
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1.06
2.65
1.04

o 5ol A= &

95% CI

095 - 1.21
1.09 - 4,56

091 - 1.24

oA

Age—adjusted model

Adjusted OR
1.07
2.24
1.06

Depression was defined as PHQ—9 score > 10,

Group
Ao Vet

Total

The multivariable logistic regression model was adjusted for sociodemographic variables (age, gender, educational level, and household income), oral health
behaviors (use of floss and inter—proximal toothbrush), health behaviors (current smoking), and systemic health status (hypertension and diabetes).

Table 3. Association of perodontitis with non—physical activity according to depression

Non—depression

Depression
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ABSTRACT

Association between physical activity and periodontitis according to
depression among Korean adults

Hye-Rim Jeon' - Soo-Myoung Bae"** - Hyo-Jin Lee"**'
'Department of Dental Hygiene, College of Dentistry, Gangneung-Wonju National University
®Research Institute of Dental Hygiene Science, Gangneung-Wonju National University
®Research Institute of Oral Science, Gangneung-Wonju National University

Background: This study aimed to investigate the association between physical activity and periodontitis based on
depression status in a representative sample of Korean adults.

Methods: A total of 12,689 subjects who participated in the 7th Korea National Health and Nutrition
Examination Survey (2016-2018) were examined. Depression was defined as a PHQ-9 score = 10. Periodontal
status was assessed using the community periodontal index, with periodontitis defined as a code = 3. Physical
activity categories were divided into a physical activity group and a non-physical activity group, considering the
number of days and minutes spent on moderate and vigorous activities. Moderate activity was defined as causing
slight breathlessness or a slightly elevated heart rate, while vigorous activity was defined as causing significant
breathlessness or a rapid heart rate. Multivariable logistic regression analyses were adjusted for sociodemographic
variables (age, sex, education level, and household income), oral and general health behaviors (use of floss and interdental
proximal brush, current smoking), and systemic health status (diabetes and hypertension). All analyses utilized a complex
sampling design, and subgroup analysis was performed to estimate associations stratified by depression (PHQ-9 <9
and > 10),

Results: Multivariable regression analysis revealed that among participants with depression, those who did not
engage in physical activity were 2.65 times more likely to have periodontitis (odds ratio = 2.65, 95% confidence interval
= 1.17-6.01).

Conclusion: The study findings suggest that individuals who participate in any form of physical activity may be

significantly less likely to develop periodontitis, particularly within the group experiencing depression.

Key words: Depression, Periodontitis, Physical activity



