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Abstract

Objective: This study aims to investigate the prevalence of anxiety, depression, oral behaviors, and
temporomandibular joint disorder (TMD) among medical students, as well as the correlations among
these variables. It further explores the statistical mediating effects of oral behaviors on the relation-
ship between anxiety, depression, and TMD in medical students. Methods: A total of 326 international
medical students and 347 domestic medical students were selected for recruitment between May
2024 and October 2025. Each participant completed a questionnaire and clinical examination based
on the Diagnostic Criteria for Temporomandibular Disorders (DC/TMD), and filled out the Generalized
Anxiety Disorder-7 Scale (GAD-7), Patient Health Questionnaire-9 (PHQ-9), and Oral Behavior Check-
list (OBC). Chi-square tests, logistic regression analysis and Spearman correlation analyses were per-
formed, with mediation analysis conducted using PROCESS Model 4. Results: Compared with domestic
medical students, international medical students exhibit higher rates of anxiety, depression, oral be-
havioral risks, and TMD detection. Correlation analysis revealed that anxiety, depression, and oral
behaviors were all positively correlated with TMD (P < 0.001). Mediating effect testing indicated
that oral behaviors partially exerted a partial statistical mediating effect in the process by which
anxiety and depression influence TMD, accounting for 36.4% and 28.2% of the mediating effects,
respectively. Conclusions: Oral behaviors serve as a key behavioral mechanism linking anxiety, de-
pression, and TMD. When implementing TMD prevention measures for individuals with anxiety or
depression symptoms, special attention should be paid to managing their oral behaviors.
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VG 0 28 21 43[9]. ABEFLH, SEEEMIZIIRE >S5 7, Hob 5~ Rt AR RE, B 10 4R
ANHEREEER. GAD-7 0% BA 2 0GR, R BRHBURIE R 89%, FrRtEN 82%
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PHQ-9 SHIARAE S Wr U g 78%, HF N 87% [12]. (4) AT NiTAL: DC/TMD % 1T 2348
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SR SPSS 27.0 Bk 5E p, HE MK RN 0.05. DUBIBOR 74 bb SIS 22 g AR U AT
N TMD [ 3, RO T /X B AR R R 1) 2 5. 8t —JC logistic A1V 4T 42 E&
FIERREIR 5 TMD 23 8RR 2 18] B S Btk . SR Spearman AH 5% 2350k 56 i A5 A8 & W] (AR OGP, ZE4% I 4H
KRG, {5Bh PROCESS #5248 4 4T /- ks %% . 183d Bootstrap J77%:, W€ 95%CI k%6 o A4
B, 24 95%CI AV S 0 I, BRI B3 .

3. &R
3.1. NOGEHEEHE

AWFFILN 673 ZEFA, 326 GEPRESA (LM S 62.6%)F1 347 4 E AN B4 (Lot b L
58.2%). FWEKZAE 1724 &, WAHANFLUARI AT EHFRESAEFERE T EIN(31.9%)FIEDEE
(28.5%). W4 1.

Table 1. Demographic characteristics

1. AOSHEHHE

E MBS 0 (%) EIPREE2EE 1 (%) BFEA n (%)

PE5

5% 145 (41.8) 122 (37.4) 267 (39.7)

% 202 (58.2) 204 (62.6) 406 (60.3)
GRS

17~20 % 199 (57.4) 113 (34.6) 312 (46.4)

21~24 % 141 (40.5) 164 (50.4) 305 (45.3)

>25 ¥ 7@2.0) 49 (15.0) 56 (8.3)
FH

K— 73 (21.0) 68 (20.9) 141 (20.9)

x= 71 (20.5) 62 (19.0) 133 (19.8)

K= 67 (19.3) 58 (17.8) 125 (18.6)

Ky 54 (15.6) 61 (18.7) 115 (17.1)

KA 50 (14.4) 55(16.9) 105 (15.6)

WA 32(9.2) 22 (6.7) 54 (8.0)
B

Hh 347 (100)

T - 104 (31.9)

21);°7 - 93 (28.5)

JFEVE B} - 42 (12.9)

ENEEJe i e - 34 (10.4)

HAf(<20 N) - 53 (16.3)

3.2. £E. HMREERR. OREITHE TMD B H SR

=524 TMD [P 20N 50.2% (338 N). FEREREIRAS 20 31.9%; FWARAEIRES 26 h 41.5%;
FUEAT AR AR 2 29.0%, 3 U260 20.8% . FTA R 2 AR AR RS . HIARREAR B 1 AT 9 JRURG: (0 s HH 28
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B ILBIER, SRS 2R0E 36.6%; KRATHIAIRL , SATH RN 25.4%; 5K HSZBRARR DI, SR N
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Table 2. Detection rates of emotional symptoms, oral behaviors, and TMD in medical students

2. EFEBEER. ORITAKR TMD B HE

WEZA n (%) ElPrE2A 1 (%) BFEE 1 (%)
G 241 (69.5) 153 (46.9) 394 (58.5)
AR ® 66 (19.0) 145 (44.5) 211 (31.4)
hE 40 (11.5) 28 (8.6) 68 (10.1)
y 250 (72.1) 208 (63.8) 458 (68.1)
FEE L= 64 (18.4) 107 (32.8) 171 (25.4)
hE 33 (9.5) 11 (3.4) 44 (6.5)
EH 221 (63.7) 117 (35.9) 338(50.2)
M7 R AR 73 (21.0) 122 (37.4) 195 (29.0)
e AU 53 (15.3) 87 (26.7) 140 (20.8)
G 194 (55.9) 141 (43.3) 335 (49.8)
TMD
H 153 (44.1) 185 (56.7) 338 (50.2)
401
36.9 36.6
35.6 — 362 =3 [ EFE
30 =3 [ fRlE S
—_ 254 =3 Rk
§
¥ 20=
= 15.9
_\:@
10 10.1 .
siili
0 | | 11
S ] LI/ B TMD K2R

Figure 1. Detection rate of TMD classification symptoms in medical students

B 1. E¥4% TMD 9 AR a4 B 2=

3.3. £E. #MHMERS TMD #9148 %14

W B 22 A AN [RI 2R A ) TMD RER 5175 28R IR (0 BH PR AS H 2 A AR S M idE AT R 7 K56, Sl . Sk A
/BL TMD &SRSk L2 BRI N B AR &, RN CAAERE . MER(BAPE = 0. BHPE = DN REE, 70
logistic [EIH3HT o /3BT 4G FARI A5 5T gl (19 A 2 A 5 R I XU & G st A A 11 2.23 £5(OR = 2.23,
95%CI: 1.56~3.19, P < 0.001); 5 <715 50 (1) 440 5 A8 FIATS 1 JRISE 2 TG 3 A B 2,22 f%(OR = 2.22,
95%CI: 1.56~3.17, P < 0.001). f77EKIEAI/EE TMD 2 AN A A £ 8 RV & ToRER 3 1) 2.27 f%(OR =
2.27,95%CI: 1.63~3.17, P < 0.001); FFELEKIFEL TMD JAI AN & AL 00T XU 2 To IR 3 1 1.98 1% (OR
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=1.98,95%CI: 1.44~2.73, P<0.001). A5k 2RI MERAERE. A RS TR E Z R LK 3.

Table 3. Chi-Square tests and binary logistic regression analysis of TMD classification symptoms and emotional symptoms
in medical students

% 3. E¥4% TMD S EERSEBEHERN R AR R ZIT logistic B35

i £EE AR
TMD 4> A%
TR ANEC I 0 (%) BE'(I/)” P ORO95%CI BIMEn (%) BHIMEn(%) 2 OR(95%CI)
0

1. KTy 2.23 222
A 11 19.56 (1.56~3.19) 20.20 (1.56~3.17)
& 502 365(72.7) 137 (27.3) 319 (63.5) 183 (36.5)
= 171 93 (54.4) 78 (45.6) 75(43.9) 96 (56.1)

2. Ly

227 1.98

/8 TMD 23.79*** 17.87**

1.63~3.17 1.44~2.73

g ( ) ( )
& 427  319(74.7) 108 (25.3) 276 (64.6) 151 (35.4)
=3 246 139 (56.5) 107 (43.5) 118 (48.0) 128 (52.0)

3. Kb 1.32 1.28
2R 0.87 (0.74~2.36) 0.76 (0.73~2.25)
& 620 425 (68.5) 195 (31.5) 366 (59.0) 254 (41.0)

2 53 33(62.3) 20(37.7) 28(52.8) 25(47.2)

E: "P<0.05, "P<0.01, "*P<0.001.

3.4. OFEITAERIE. {HMERS TMD XE PPN

B AR B SR HEAT ). TMD B R IEM KK R (P <0.001), AR5 HEAT N TMD £ 1EAHK
KAR(P<0.001). T NE TMD 2IEMIKKR(P<0.001), W& 4. LIEE. MAERAELE, T
ITRHANTNALE, TMD NHRAS S, EEbPEml. F5%. EERZLT, i DT AERES AR 1
ARIEIR S TMD BRI R AER, 453 5. 3£ 6 fin: @© AEETI TMD F R85 3 (8 = 0.089,
P<0.001); #PABTII TMD [ 5280 R 2 2 (=0.112, P<0.001); @ £SR3 IEH 00 H 4T (8= 0.953,
P<0.001); AR IE R B I E47 (B =0.881, P<0.001); @ AT AEEIER TN TMD (FE p=
0.053, P <0.001; 4 B =0.050, P<0.001); @ £, MHRAIERN 5 SN 1 ELE 50108 36.4%-
28.2%, RIS, FATREDON B 224 TMD B2 S 738 F AT I — AR seil, B D47 AR
&L HIATREIR S TMD [R]EH 5 Geit B A 808

Table 4. Correlation analysis of emotional symptoms, oral behaviors, and TMD in medical students

4. EFEEREER. OEITAR TMD BIREXME ST

IR AR AT N TMD

£EIE 1.000 0.731™ 0.376" 0.230**
K 1.000 0.367" 0.269"
AEAT A 1.000 0.287**
TMD 1.000

¥E: "P<0.05, "P<0.001,
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Table 5. Mediation analysis of oral behaviors in the relationship between medical students’ emotional disorders and TMD

5. BEEBEERS TMD XEFORITANF NS0

gL E HA R P Vi PR R t 95%CI
™D AT N <0.001 0.053 0.009 5.641 0.035~0.072
I8 <0.001 0.089 0.025 3.617 0.041~0.137
AT N FEE <0.001 0.953 0.091 10.470 0.774~1.320
™D AT N <0.001 0.050 0.009 5.298 0.032~0.068
HIHR <0.001 0.112 0.024 4.724 0.066~0.159
AT N AL <0.001 0.881 0.087 10.182 0.711~1.051

Table 6. Direct effect, indirect effect and total effect breakdown table
< 6. BEME., RAMEMEM SRR

RN PR 95%CI BORE 5 B
FEREXT TMD BB #:5m 0.089 0.025 0.041~0.137
FEREXT TMD )R] 42 5% i) 0.051 0.011 0.032~0.073 36.4%
KT TMD BB #:5m 0.112 0.024 0.066~0.159
AR TMD 8] 42 5% 1) 0.044 0.010 0.027~0.064 28.2%

4. Wig

AR R TR, EFARSREE. IR H 250008 31.9%. 41.5%, T —MEEKF. E¥
AKIAA T SRR ST, GRS M RIECIRAS o X PP RS )R] I 3 1 0 £ 185 VAR 1 2R K
B, AHICHIF T [FIRE IR S A 28 B A R A I R — T30 1015 44 B 1 #4025 2 B 2 2B (AT 90 R
VRS A FESEIR R B R, 2 N 59%F1 43% [14]. — TR} 3536 44 b [E AR 22 A4 i A o,
A AN AR R B BB R 41 0N 62.7%A0 38.4% [15]. AFFR KI, BT ENEZEREK, EirEZERE
RS HIAIRT 2 B . X — 2 ] RS T TR RS SO S IR T I I 45 A MR %, B
FERIZIE ) i A7 E 15 5 VADE MRS . IR )2 IS IE R R 4, X — 45 A5 Je ni it FU s R IR d —
;16]. (EMEMERIZ, EEREEAR T EEEE. AR R H R T BN EEE . BEirddhE
FEAE 4 A R IRFARIE T “ MBIARAEE” , ATRERIE S RIEZIR . Xbis b, MERFEAES L E
BRI RIERSE K. AR, JEsiBRhES AR ER N, FRMESRI2S8RkE S,
PRIME . 22 [ 38 DA R 4 AR, X e RS F RO FRIE A7[17]. EONSRBERE, 40 P H i, 18
bAoA AR A TR B mT Rt —— A A T RE S LAHERR A B SIS 40IRES, RO RRIEAR
W9 T A AR B VT [ 18] o ] o 2 A 03 e A 0o o L R S i) 858 1) 7 TR DA 8T, L0 3R M 35 B T i A At
ANHN “HEgs” B “HZ RIXTEE )7 [19], 1% SJ00HE 5 BOMATTSE A ) T~ Bl 26 NP, RSt 28 1) ok
FIREEKF, U2 EMEREARE AR . X —WHIR, RRTE LR ) 22 R B (0 B fg B
ARG, ASEEAAAKIGR B TR &5 HE, TR 4 S S ERC M I A T RS VR, DATEdER R AT
“COTBRIIR B R A A

TEARWEFN) 673 L 2EAEFEA T, TMD MR AR 2N 50.2%, 5N 5T WL 52 21 5 E o 26
A, R UZRE 0] BE R R AR B R 1 L) . LR TMD R R 2 T H A
Az: BN Bal Z5[201%F 293 4 A RHEA BT A, KIE T 46.4%84 TMD. Tarevici Z[21]#F 75 A 5K
F DC/TMD 2 WibritEx} 356 44 B # A AT 1EAL, KN 41.6%R 5 TMI 5, 43.5%4R s 18 KFH
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oM/ B B X I P S TR SRR . Ahuja 8 AN 450 4 PR IR R, SRR R ILE) TMD 4
R26.2%), HIUGEHRIREE (24.9%) [22]. FEAWFLH, SKkIFEFI/EL TMD &850 2 & %4 TMD 55 UL G
KEAR(36.6%),  FH T3 (25.4%) A1 152 BR(7.9%) K6 H S AR UK, $oR K% TMD [l R R I
AR I 2, T DG 28 M R e b o ASHIE 7 R I I B = 2 2 TMD 6 th 26 i T B N R 24 2E, X AT RS
R TE S H BE FE AR A A 6 A SR DR R B EM S, BB A SOE N B ARk, iE
FFORE OB R S AR, BTUART R RUUH S 10 TMD A H . SR % T TMD i[RI 4%, R
DA E ARG, R BARIE AN, R — DI RIE.

AWFRRIL, BE AR MR S TMD KR YM 5, H TMD ANFEZr R0k 5
JE VS B BB 3 B A7 535 2 5 o SRR/ B TMID P9 15 £ RERE IR 1 R BB AR A 35 D) (OR = 2.27, P < 0.001),
ST 5 A FE(OR =2.23, P<0.001). $MHB(OR =2.22, P<0.001)f) 5 BERE & — 8, Mok 2R 54
L HARYS T ORI . IX — 45 R4 R T TMD SRS O3 R 2 2 T B % BLURE R IR G Rl SOmfE N
TMD (%0 dEtR, SRR SRR, X 0] 58518 MR & 1T PR B RAE A G SRfE 5@
it = AL BB BTN R AR AZ), NIRRT, RN, AR B 5
BN S 2 B BRI, TG EAE IR . Wan 251 7045 i, TMD 50 33 (g i (i 2 8] 4776 3 [ 11
PREE A, AFEHAREIA . PR SR DL KN 4 B AL FIE I 1 S, X O S AR R M R AL
PRAL T RIS SCHRR[23] 0 RATHNA S AR RS L HIER AR SRIAE AR O, MA@ B WA T SR AL AL
PERER, (AT SR DL S OB R AR 38 IEAH DG . nT RE AR R B0 45 . 58 BB 38 S ST 7 3 1A K
AR AR SRS RIS N I USSR I B O Sy DR R A A B A —— 0 3
NOFCEE B S . AR, KO ZIREEE. LR E K. X R R,
K 152 BR AT 8 BE 22 S WG 1 8 5 1k S (AN AN il M ST BRI R AT B AT %), T Dh A MmO B K]
o Yu SBRAURIL, U R OB B T O SRR A O R R, IR ANE TMD
AL O AT A7 TE 22 7 [24] . Reis %51 Meta 20 AT tHER B, AL REAHDALAEA R TMD AL 1) 3 A 477
R E[25]

FUEAT N CIESE S TMD RIBRFE VI, #iA N TMD (18 B R RIRFSR 3 . Loveren 5[26]
TEF R TP E], TMD S OEAT NIT B | T8 TMD &, FR¥ B0 T B 7 %E .
Magalhdes Z5[27]%F 776 N BIREEHE AT EVA TR I, RS A 22l TMD B0 RS IE 5 2 5.
— Tkt EHH KA N SR mMIHIES TMD A74F 8 3% SR B ——IX Fh i g A R IR 1 s AL oA 4 P
VR, IR SSTRER[28]; TSR [2014F 2743 G129 I v Firic i) TMD m] B IR ORI 7 R 8L, 5
NI EL UG > 458 2B 3 TR I 1485 B, 40 54.1%, BN LI A] e 2 5 R SN E M R — N E
BRRE N R RS DTN MR S0, (EFFRRE, RN P S 2R S O s
ITNIIAFAE B R AR OC . SRR T ARl H A RGN G, S8E G KamLA K e, 4
PRAETE BN AR S 75 5y R B« BE P S54T N[30] . AR5 11 47 A % 28 U B 22 M ik N A 184 P A
2, SRR AT REIE o PR BB . SEMA A 23 R (A SR i) ThAE L& S 88 T Z RN RARS, 3%
YERFINEE D REAT N3 1] FIAIAR DG IR BRUBR R R R85 8%, O] RBAE Ak B /b S DL B A1 IE o i i
M BHEMOETHN, TR« — 2R 1T N — N E — 15 40807 BB . AiFigs
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