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ABSTRACT

Objectives: To determine the association between generalized anxiety disorder (GAD) and oral health problems, and to evaluate
the mediating roles of sleep health using data from the 2023 Korea National Health and Nutrition Examination Survey. Methods:
Data from 5,687 adults were analyzed using a complex sampling design. GAD was assessed with the GAD-7, oral health problems
with self-reported chewing and speaking difficulties, and sleep health with mean sleep time and risk factors of obstructive sleep
apnea. Mediation analyses were conducted using PROCESS macro Model 4 with covariate adjustment. Results: The GAD group
had a higher mean chewing problem score than the group without GAD (2.13£0.03 vs. 2.05%0.03, p=0.021), while speaking
problems did not differ (p=0.300). The GAD group had a shorter mean sleep time (6.5720.03 vs. 6.70£0.03, p<0.001) and higher
prevalence of snoring (21.2% vs. 18.0%, p=0.013) and daytime lethargy (36.8% vs. 20.2%, p<0.001). Sleep time (indirect effect
=0.002, 95% confidence interval [CI]: 0.001-0.004) and risk factors of obstructive sleep apnea (indirect effect = 0.005, 95% CI:
0.002-0.008) significantly mediated the association, indicating partial mediation. Conclusions: These findings underscore the
importance of comprehensive sleep health assessment, particularly screening for risk factors of obstructive sleep apnea, in oral
health management among individuals with GAD.
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2] A2 93] SRAM97] 22} A 2022-11-16-R-A)& HQkTh A AG Y S 2A R 207 T3 S BE 22U S AR A, 559,
FE R (YRt 8, ot E S 71E 08 & E5 3ol FAUA vl 7HE Yol 191 7H HIE 55 WA B3 7|0 & ARSI
THISJ. Fod2h 4= A97] 22+ Aw=(2023)+= 9,8257 0.8 737 AR 2AY, 7R ZAL FUYEAL S VI ol Folh= 6,9297 0] it 74l
ZAHARZ1714 ZADolIA] Q3 ul7H Q) Hla g H R S 5-F5at =51 A -ol] s A3k A2l 5,6827 0] 21F BTl do] = ]lch =
YL E HEQEYol7} 9= 15 (Generalized anxiety disorder group; GAD) 2,717 HEQF o7} gl 28 (Without generalized
anxiety disorder group; Without_GAD) 2,965% 2.2 25} th<Fig. 1>.
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Korean National
Health and Nutrition
Examination Survey
(2023)
N =9,825 R T O CRRphunEE L .
\_ J [ Exclusion criteria (N = 2,896) :
____________ _-! * Participants who missed any of the !
! surveys, health screening, and |
( .. . A ' nutrition surveys )
Eligible participants | ~—--"""7--TTooTmooommommmm oo e
N=6,929 / Exclusion criteria (N =1,247) ;
1
\ o I« Participants who did not participate in !
““““““ - the survey regarding risk factors for !
s N obstructive sleep apnea, generalized !
Final participants '.___ anxiety disorder, and oral health _____ L
N =5,682
\. y,

|
[
4 N )

Participants without Participants with
generalized anxiety generalized anxiety
disorder disorder
(Without GAD) (GAD)
N =2965 N=2717
- N\

Fig. 1. Flow of study
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Fig. 2. Analysis model
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Table 1. Differences in sociodemographic characteristics by presence or absence of GAD [unweighted N(%)]
Characteristics Division Without_GAD (N=2965) GAD (N=2717) P
Sex Male 1444(53.3) 1033(44.4) <0.001
Female 1521(44.7) 1684(55.6)
HAge 52.9040.55 45.58+0.46 <0.001
Marriage status Single 416(20.4) 633(31.0) <0.001
Married 2549(79.6) 2084(69.0)
Fducation level < Elementary school 616(15.6) 309(7.6) <0.001
Middle school 366(10.0) 208(5.8)
High school 972(34.8) 908(34.5)
= University 1005(39.6) 1290(52.1)
Income level Low 509(13.5) 324(9.1) <0.001
Low-middle 541(15.7) 502(17.4)
Middle 625(21.7) 526(19.5)
Middle-high 609(23.1) 690(27.9)
High 672(26.1) 668(26.1)
Economic activity status ~ Employment 1672(64.7) 1632(67.5) 0.054
Unemployment 1090(35.3) 934(32.5)
Smoking status Non-sm oker/ex-smoker 2512(82.4) 2280(81.0) 0.272
Currently smoking 453(17.6) 437(19.0)
Alcohol status <1 drink/month 1509(46.4) 1269(42.2) 0.004
> 1 drink/month 1456(53.6) 1448(57.8)

GAD: Generalized anxiety dlsorder
“by complex sample Rao-Scott ¥ test, by complex sample linear regression analysis

2. HEAY {50 [K}E SHHE

2Pl 7ol the SHFEEHe] Aol 5 BIgH Ak <Table 2>0f| A|AIskIE B U} oA A EF, =t GADO]l HIsH Without_
GADOIM H 2 HISZ E3loH, ARt e 27]/4d v, FH1E%, 019, oken] w792 Without GADO]| H|si GADAIM H &
2 HIS& EArK(p<0.05). A2 F 15 I frofufdt 2ol & Eolzl ettt

x|5t0] A}O|
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Table 2. Differences in comorbidities depending on the presence or absence of GAD [unweighted N(%)]
Characteristics Without_GAD (N=2965) GAD (N=2717) P
High blood pressure (yes, %) 978 (27.9) 621 (18.6) <0.001
Dyslipidemia (yes, %) 902 (25.8) 640 (19.5) <0.001
Diabetes (yes, %) 411 (11.7) 276 (8.2) <0.001
Kidney disease (yes, %) 62 (2.0) 83 (3.1) 0.041
Asthma (yes, %) 86 (3.0) 101 (3.6) 0.220
Allergic rhinitis (yes, %) 375(15.2) 538 (22.9) <0.001
Sinusitis (yes, %) 178 (6.8) 270 (11.7) <0.001
Otitis media (yes, %) 163 6.4) 204 (8.4) 0.013
Atopic dermatitis (yes, %) 80 (3.3) 124 (5.8) <0.001

GAD: Generalized anxiety dlsorder
"by complex sample Rao-Scott y? test
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3. HEQIEO {500l L2 f~HZIZ2| X}o]
HEQPYol 50l ke 717 o] Zto] S ERlsH J—}% <Table 3>0l| A|A|SISIL}. Hld/d4HRESSZ HRAAL] B9 TFZolet Bt &
oke] B7]2d =2 Without GADO]| H]SH GADOIIA] B & H|Z-g B oH(p<0.05). £H R & 50| BAR= £ 1.8 7F80)5k xjo] 7} @il

312 g £HAIZRS GADE B 6.57°1311, Without GADE B 6.702-2 T &=9TH(p<0.05).

Table 3. Differences in sleep health depending on the presence or absence of GAD [unweighted N(%)]

Characteristics Without_GAD (N=2965)  GAD ( N=2717) P

Risk factors for OSA Snoring (yes, %) 410 (18.0) 356 (21.2) 0.013
Lethargy during the day (yes, %) 469 (20.2) 664 (36.8) <0.001
Sleep apnea witness (yes, %) 189 (9.0) 145 (9.3) 0.819

“Sleep time (Mean+SD) 6.70+0.03 6.57+0.03 <0.001

GAD: Generalized anxiety disorder; OSA: Obstructive sleep apnea; SD: Standard deviation
by complex sample Rao-Scott %* test, “ by complex sample linear regression analysis

4. HEHEO| FF00| WE 1ZUZ A2 At0|
MRVl 70l w7420 Al Aol S EIe Ak <Table 4>0f AAISHICE A 7150l chat £l Without GAD 2.05
G131, GAD 21302 B 51 p0.05). Bote 7150l chet BAlS) 5 BAIS e 74204 Sk 15 2 felet Aol } gl

Table 4. Differences in oral health problems depending on the presence or absence of GAD (Mean=+SD)
Characteristics Without_GAD (N=2965) GAD (N=2717) P
Problems with chewing function 2.05%+0.03 2.13+0.03 0.021
Problems with speaking function 1.51+0.03 1.48+0.02 0.300
Oral health problems (total) 3.56+0.05 3.61£0.04 0.300

GAD: Generalized anxiety disorder; SD: Standard deviation
"by complex sample linear regression analysis
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HEbgolier 37 ZAle] BAllA Ak mizf §kE ER1%H A= <Table 5>9F <Table 6>l AIAGIATE ob7ed HA S 61A]
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Table 5. The mediating effect of sleep time on the relationship between GAD and oral health problems

Sleep time Oral health problems
Model 1 B SE t P B SE t P
GAD -0.027 0.005 -5.382 <0.001 0.046 0.007 6.386 <0.001
Sleep time -0.096 0.019 -4.994 <0.001
F(p) 28.971 (<0.001) 35.292 (<0.001)
R’ 0.005 0.012
Model 2 B SE t P B SE t P
GAD -0.031 0.006 -4.979 <0.001 0.082 0.009 9.401 <0.001
Sleep time -0.059 0.022 -2.673 0.008
F(p) 6.471 (<0.001) 35.860 (<0.001)
R’ 0.026 0.136

GAD: Generalized anxiety disorder; SE: Standard error

"Analysis of mediating effects using PROCESS macro Model 4

Model 1: unadjusted; Model 2: adjusted sex, age, marriage status, education level, income level, economic activity status,
smoking status, alcohol status, high blood pressure, dyslipidemia, diabetes, kidney disease, asthma, allergic rhinitis, sinusitis,
otitis media, atopic dermatitis

Table 6. Results of significance test for the indirect effect of sleep time

95% CI
Parameter Effect BootSE PootLC BootULC
Sleep time Model 1 0.003 0.001 0.001 0.004
Model 2 0.002 0.001 0.001 0.004

SE: Standard error; CI: confidence interval; BootLLCI: bootstrap lower limit CI; BootULCI: bootstrap upper limit CI

Analysis of mediating effects using PROCESS macro Model 4, bootstrap samples=5,000

Model 1: unadjusted; Model 2: adjusted sex, age, marriage status, education level, income level, economic activity status,
smoking status, alcohol status, high blood pressure, dyslipidemia, diabetes, kidney disease, asthma, allergic rhinitis, sinusitis,
otitis media, atopic dermatitis

6. d=etdoliet 127212 2xle| 471I0II M HUZ (M LE-HESES -S| 0f7H= 2t
w2ePgoliel 74717 EAIS] BAPIA HA ISR RS 8-S ARAAte] s ETHE 18 ZaHs <Table 73} <Table 8> AIAI5}SCt.

2 5P| @2 Model 19] %%, &<l uil* JFHFEET AP YAl f-0.031 (p<O.00DE FAH 22 Fojngh (2]
= A0 LERAT A g ;%2‘ AP 174707 FAlell f0.142 (p<0.00) 2 SAZ 02 Fojulet H(+)2] BT

0|'

ozl 208 L}E}w T3 HEHoll= %xﬂoﬂ 0] 2]= 214 @ 7H= 40069 (p<0.001) 2 5-2ju]st g(+)9] Fko] QUSIct HE
PNt 17 EA| Q] Aol A vl EHA=R] uM Ro5Z 930lrte] 7Hd &1h= 0.004 (BootLLCI=0.002, BootULCI=0.007)°] 2,

Zg3H=0.073 (BootLLCIzO 055, BootULCI:O 091) 2 5741 Felnleiint. AR S B4} FRPASRS BASH Model 29] 72,
HEQF o= Hlaid+HESES AR -0.030 (p< )i SAM R Fojulgh A (+)e] Y= v|x= A o= YRt miafds

Ao ES A= T Z%HE—XHOH p0.157 (p<0. OOI)EEHIZ*—E frofulet ()] FEE il A= e ok HEQPgol
= 377 2Al niAl= A ke B=0.080 (p<0.001)2 ol vl A (+)2] Fdol Ma’itk HEPgoler 72377 221 Al i
ikl ‘léﬂ%%ﬂd 7585 glgelate] 2 EIH= 0.005 (BootLLCI=0.002, BootULCI=0.008)0]1, F&IH= 0.084 (BootLLCI=0.067,
=0.10D2 54 114 frofolsielct.
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Table 7. The mediating effect of risk factors for OSA on the relationship between GAD and oral health problems

Risk factors for OSA Oral health problems
Model 1 B SE t P B SE t P
GAD 0.031 0.004 8.730 <0. 001 0.069 0.009 7.493 <0.001
Risk factors for OSA 0.142 0.039 3.585 <0.001
F(p) 76.211 (<0.001) 38.810 (<0.001)
R’ 0.018 0.018
Model 2 B SE t 2 B SE t 2
GAD 0.030 0.004 8.591 <0.001 0.080 0.009 9.081 <0.001
Risk factors for OSA 0.157 0.038 4.098 <0.001
F(p) 21.528 (<0.001) 36.524 (<0.001)
R? 0.082 0.138

OSA; Obstructive sleep apnea; GAD: Generalized anxiety disorder; SE: Standard error

"Analysis of mediating effects using PROCESS macro Model 4

Model 1: unadjusted; Model 2: adjusted sex, age, marriage status, education level, income level, economic activity status,
smoking status, alcohol status, high blood pressure, dyslipidemia, diabetes, kidney disease, asthma, allergic rhinitis, sinusitis,
otitis media, atopic dermatitis

Table 8. Results of significance test on the indirect effects of risk factors for OSA

95% CI
Parameter Effect BootSE BootLLCl BootULCI
Risk factors for OSA Model 1 0.004 0.001 0.002 0.007
Model 2 0.005 0.001 0.002 0.008

OSA: Obstructive sleep apnea; SE: Standard error; CI: Confidence interval; BootLLCI: Bootstrap lower limit CI; BootULCI:
Bootstrap upper limit CI

Analysis of mediating effects using PROCESS macro Model 4, bootstrap sa mples=5,000,

Model 1; unadjusted, Model 2; adjusted sex, age, marriage status, education level, income level, economic activity status,
smoking status, alcohol status, high blood pressure, dyslipidemia, diabetes, kidney disease, asthma, allergic rhinitis, sinusitis,
otitis media, atopic dermatitis
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