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Abstract

Objective: To explore the prevalence of temporomandibular joint disorders (TMD) among college
students, establish a multi-dimensional analysis framework including demography, maxillofacial
history, oral behaviors and psychological emotions, screen independent influencing factors of TMD,
and provide empirical evidence for early TMD screening and campus oral intervention in young
adults. Methods: A cross-sectional survey was carried out, enrolling 676 undergraduates and post-
graduates from a university, and a four-dimensional research system covering demography, oro-
maxillofacial medical history, oral behaviors and psychological emotions was constructed. Univari-
ate Chi-square test and Mann-Whitney U test were performed first. After multicollinearity diagnosis
to eliminate collinearity interference among variables, binary Logistic regression was adopted to
screen independent influencing factors of TMD and analyze correlation strength. Results: The prev-
alence of TMD in this population was 24.4%. Binary Logistic regression showed that history of oral
treatment (OR = 1.867,95% CI = 1.216~2.865, p = 0.004), maxillofacial trauma (OR = 1.774, 95% CI
= 1.089~2.890, p = 0.021), frequent night bruxism (OR = 1.444, 95% CI = 1.235~1.688, p < 0.001)
and frequent intake of hard food (OR = 1.227,95% CI = 1.010~1.491, p = 0.040) were independent
risk factors for TMD; regular laughing (OR = 0.719, 95% CI = 0.582~0.889, p = 0.002) and regular
singing (OR =0.763,95% CI = 0.634~0.919, p = 0.004) were independent protective factors of TMD.
Gender, unilateral mastication and anxiety stress which had statistical differences in univariate
analysis showed no independent effect in multivariate model (p > 0.05). Conclusion: The binary Lo-
gistic regression model can effectively distinguish TMD risk among college students. Previous max-
illofacial injury, night bruxism, long-term hard food chewing and oral treatment history signifi-
cantly increase the incidence risk, while rhythmic mandibular movements such as daily laughing
and singing can reduce morbidity. We put forward a scientific hypothesis that moderate-frequency
non-professional singing and laughing may reduce the risk of TMD by promoting synovial fluid cir-
culation of temporomandibular joint and enhancing muscle coordination. Future studies can con-
duct mechanistic verification and intervention trials for this hypothesis, which can provide theoret-
ical support for hierarchical health education and targeted TMD intervention in universities.
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B HITHOILAE AHE[4]o TMD B8 H DR GK 1 52 PR, IE AN IE T A AR B S5 A 17 45 [5] . 2 U 7E S5 O A
PURIR %, W Lm0 B, G0 S DS RS 2 EFZ AR . ATk Tk, MIEAS N DIZ2RRAE . A
S I ST 25 AR AL S 5 DN 32 U5 8 AT AT, ARG T B A R BRI R, U0 TMD F4
TR PR 2R, RTHAM X FENFEN TMD BIAEIRT,  JFidid 2 3R 2 B8 20 ££ 70 567
AR BB AT, TN SERH ER G Bia kIR 5% .

2. ZINEH*E
2.1, — PSR

HR¥E Kendell 2 BRI FEA R RISl 1%, FEARRDN HAZER) 5~10 f5[6], AL RHAAER
BAE 3 AR, IHIAUH S 2 DNYERE, AT oI 8 NERE, 140K 3 MERE, JEit 16 DT RErI A2
B HEE 10%MTROAE R, 2T 178 MR E m . BENLIIREE SR IER R, AR AR
GRS e o

22. MIRF*

22.1. AEEE

S (DEEY) ARSI, SIERE RS, WA EROFE N ARG, D
A AT RS AR A DU R Y o o SO Zp RHUERE( =17, 1 =04), AT NIHER
5 BETARFERGEEARE L2 AR 20, B30, R4, EHFERS D). HEEIRGER
FERF 5 U ER(AA 15, 255, BRE 35, 2% 440, BR55).

222 BWESSH

R F 2T 25 AL (TMD) FAG: 7 512 Wk F I Y 732 0 o] 2 T B v ———300 R AL 15 21809 12 ks
HE(DC/TMD)i#E4T . #E AN RAEE G —3E, 47 DCITMD AL G RIS TR AL 5 i 25 [7], X2
BT . JCH . ST . ST IR S WAL AT YA 52 Wi FLE ST A DCITMD HE AT ] — T30 Y
BWFRHEE, BIHIEN TMD BHYERB] . HERRFRAE: 1) A& AR B e s e . SRR PE 5 4. R
SHAB AR A, 2) BER AR A S EE.
23. G EAE

A 5K SPSSAU T & iEAT S8t MT, 3 KHE a=0.05; T1HEF R IBIEL. MR R . KA
REI6 X N Ak 2 2R L 0TI 3500975 52 FF 2 S IR 2 40T SR Mann-Whitney U #8536 6047 8 ST 15 40IRAS
AT R RSN KRR R BA B ER D 8 DB A B RIG KR A el T 2 E i
Wr, PAVIF<10. HZE >0.1 AEAFFEEILLL M, e RIE &4 &EEE N TMD N4
KRR, KA Enter EME ot Logistic [FARIAY, Z54 R R4, Wald x> OR {i % 95% CI BHf 2
7 TMD S5 IR 52 M R 25
3. &R

AR ILMNFEXTZ 676§, RIFKOER SN TMD (165 #1)59E TMD (511 #1), ZHX
TMD K% N 24.4%.
3.1 BHEST

SRVPAk AF 70 3R ] S N GEAE , AHE FERET TR RUERS . (5 A HT KA Cronbach’s o R%4,
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W 1 iR, SEFK Cronbach’sa Z2%CH 0.717 (95% CI: 0.670~0.760) . R/ 7 Hr K FHIR R M 20 #r s
e 2 iz, KMO K3 {E 4 0.775, Bartlett BRI B2 ks 46 Ll 75 {E ) 690.458 (df = 66, p < 0.001), M
Bm 451 R UT .

Table 1. Cronbach’s reliability analysis
%2 1. Cronbach {5 94

i FEAN Cronbach’s o &% Cronbach’s o &% 95% CI

12 676 0.717 0.670~0.760

Table 2. KMO and Bartlett’s test
%2 2. KMO #0 Bartlett FY4&38

KMO 14 0.775
AR TT 690.458
Bartlett BRFE E 56 df 66
p i 0.000

3.2. TMD 853E TMD A— B RE R

AR5 R0 3 Fis, EMERIME L, TMD 454E TMD 4127 BA 4t 55 L (P2 = 4.00, p
=0.045), TMD 4 2 LA 8 15 (26.13%) » 7 JE (% = 0.24, p = 0.627) FI4AE I 7341 (? = 4.29, p = 0.23)
JiTH, PRI 2 T g =

Table 3. Chi-square test
F# 3 FHRE

FSEN A E ISUNE TMD 41 4k TMD 41 7 p

% 144 26 118

1 5] 4.00 0.045
& 532 139 393
WA 449 107 342

JEAEHE 0.24 0.627
Aept 227 58 169
<18 16 5 11
19~20 116 36 80

TS 4.29 0.23
21~23 429 99 330
24~26 115 32 83

3.3. TMD 4853E TMD 4B O E &%k s LB

TE VA S5 T, Wik 4 Fias, TMD 4l i D a7 2807 1 EL 31 (27.08%) 2. 3 = T34 TMD 41
(X*=5.91, p=0.015). [FFE, H N EESME 2 LLB(34.74%)7E TMD A bl &, %257 HA Gl
BN (=659, p=001). EREER, DEHITEIAGIHERIME LT gES TMD f R A A%,
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Table 4. Comparison of orofacial and maxillofacial medical history between TMD group and non-TMD group
& 4. TMD ¢853F TMD 4B O T &tfs 52 EL A

FSEN A ISP TMD 4 4 TMD 41 Ve p
& 469 127 342
RHAT O ERITE 5.91 0.015
= 207 38 169
N & 95 33 62
A5G I AVURH THI 58 4M7 5 6.59 0.01
5 581 131 450

3.4. TMD 48 53E TMD (AS1BE RELE

KH Mann-Whitney U 5805 P57 & IUAT A SI M0 B IA5 90 22 Rt AT . S5 3wk 5 Fos, TMD
YTE “IRATREEMIZIEL” (U = 35777.00, p = 0.002)F1 “FA MR SIH” (U = 35969.50, p = 0.003)_ L1175
R EMLTIETMD H. AR BT, TMD 47 “ig B2 FEA” (U=31275.00,p<0.001). “I&
SR 7 (U = 38093.50, p = 0.043)F1 “FR&AH HE &MY ” (U = 37843.00, p = 0.036) L [¥115 7345 . 2
m AR TMD Ho BZLE “FeoItETR O k7 “FREZERF 7 “od £ —FAT RO M otk —
SEAR AR 2R TG R L (p > 0.05) (% 5).

Table 5. Comparison of oral behaviors between TMD group and non-TMD group
# 5. TMD A53E TMD AT A SIBRERLE

fe A TMD
"FAIEL M (P25, PT5) Mann-Whitney Mann-Whitney

migitE UE  kRRgirEzE P

4 TMD TMD

(n=511) (n=165)
AR 2B 4,000 (3.0,5.0)  4.000 (3.0,4.0) 35777.000 -3.156 0.002*
IR K 3.000(2.0,3.0)  2.000 (2.0,4.0) 9526.000 -0.233 0.816
A E T 25 4.000 (3.0,4.0)  3.000 (3.0,4.0) 35969.500 -3.000 0.003"
W L aH B 2.000(1.0,3.0)  3.000 (2.0,4.0) 31275.000 -5.153 0.000™
TR B 3.000 (2.0,4.0)  3.000 (2.0,4.0) 38202.000 -1.901 0.057
TR A e 0 HEL P 4,000 (3.0,5.0)  4.000 (4.0,5.0) 38093.500 -2.022 0.043"
( ﬁéi%gi@%@ 3.000 (3.0,4.0)  4.000 (3.0,4.0) 37843.000 —2.092 0.036"
B =TGR HE 4.000 (3.04.0)  4.000 (3.0,4.0) 40234.000 -0.981 0.327
Pt = EREE 2.000 (1.0,3.0)  2.000 (1.0,3.0) 41471.000 -0.371 0.711

*p <0.05, "p < 0.01.

3.5. TMD 4853k TMD A1 ERHE

RS EIRZS T , Mann-Whitney U #5645 B 404 6 Fix, TMD 417E “ Bl B ks o X0k . A2 el
JE AR X1 _E 154 2w FE TMD 44(U = 37418.50, p = 0.021). MZHFE “IRATMEARFERS” F1 “3K
BB IRRE G & 7 TS5 2 F e ge it 25 L (p > 0.05).
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Table 6. Comparison of emotional status between TMD group and non-TMD group
2 6. TMD 4A539F TMD AIFERSERLR

7N TMD

W74 M (P25, P75) Mann-Whitney

Mann-Whitney

1 TMD ™D RGOV Rkegitz P
(n=511) (n = 165)
>3 5 PeS el
&ﬁﬁgﬂ J;f ;B;%‘ 3.000 (3.0,4.0)  4.000 (3.0,4.0) 37418.500 -2.304 0.021"
(i ﬁféﬁﬁ;&ﬁ;g@ ) 3.000 (2.0,4.0) 3.000 (2.0,4.0) 39887.500 -1.108 0.268
AL L ONS R E S 3.000 (2.0,4.0) 3.000 (2.0,4.0) 41587.000 -0.309 0.757

*p <0.05, "p < 0.01.

3.6. LIS HT

TEHEAT 7T Logistic BV HTHT, XTI E R ST S, 57wk 7 8o, A HEEN
T Z K 7 (VIF)E S T 1.028 & 1.288 2 [1], Himf& T Iln FHE 10; 75 2L (Tolerance) /T 0.776 % 0.973

ZIA], BIRT 0.1, KW H A BAAAE M B 2 L2V 0 J, & & AT 2.
Table 7. Collinearity diagnosis
5= 7. M
i VIF {8 72 %% (Tolerance)
PRI T 2 1.048 0.954
AN O RIT 2T (ks 3. RERIT . AT ) 1.054 0.948
IR A N AU R A s 1.026 0.975
A R 2R 1.144 0.874
FA R 25 1.131 0.884
B Ry 1.227 0.815
FR T g 0 EL g 1.294 0.773
R wFamyan B L., &k, #) 1.206 0.829
IR RS TK FREE R 1.104 0.906
EEFSPRE R 1.388 0.720

3.7. =jt Logit 54

LR TMD (KR = )IE g REE, FRE RS EE SR L (p < 0.05) KR E LT
a4 R, HHT 0 Logistic [FIVA434T, 1% 8 7t Logit [R50 45 I B AR . D IRIT 4
(OR =1.867, 95% CI: 1.216~2.865, p = 0.004). [l #B4 M 52 (OR = 1.774, 95% CI: 1.089~2.890, p = 0.021).
M b 2 5 B F (OR = 1.444, 95% Cl: 1.235~1.688, p < 0.001) Fl £ & #t £ i ¥ (OR = 1.227, 95% CI:
1.010~1.491, p = 0.040)2 TMD HJfER A2, EPFEAEXE84T N Elom sh i ME, KA TMD B RUR 3E5 . A
5, A KEMIH(OR = 0.719, 95% CI: 0.582~0.889, p = 0.002) 145 M &k () > 1% (OR = 0.763, 95% CI:
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0.634~0.919, p = 0.004)/& TMD [IfR$ R &, RIA XL WMk, KA TMD I XBSERAK. A,
PRSI (0 ELVEG R RS 1 5k . BRRR R IR B S TMD R E Gt it 7 X (p > 0.05).

Table 8. Summary of binary Logit regression analysis results
%< 8. T Logit BIVARMERILE

T A ZE¥ bR zfE Waldy?  pfi OR{E OR1H 95% ClI
PRI 2 -0.471 0.253 -1.864  3.475 0.062 0.624 0.380~1.024

LEH N ORI E

(AR . RARETT . AT 0.624 0.219 2.856 8.154 0.004 1867 1.216~2.865

AT AT A R 0.573 0249  2.302 5298  0.021 1774 1.089~2.890
A KM IR -0.330  0.108 -3.048 9290  0.002 0.719 0.582~0.889
A B B -0.270  0.095 -2.858 8.166  0.004 0.763 0.634~0.919
Wi S BT 0.367 0.080 4.601  21.169 0.000 1.444 1.235~1.688
TR A M D0 L v 0.123 0.118  1.040 1.082 0298 1.131  0.897~1.425

REFHEWEYRR. &k, ) 0204 0.099  2.057 4231  0.040 1227 1.010~1.491
FIT I RE R MR TR . RREUE IR 0.130 0.099  1.306 1706 0191 1.139  0.937~1.383
RERERTF -0.050  0.095 -0.532 0283 0595 0.951 0.790~1.145

PR -0.652  0.792 -0.823  0.677 0411 0521 0.110~2.462

&1k FAE = 25N TMD.
4. g

AR FEEE R B, FEA AR B 74 H TMD [ 85 50N 24.4% . PRI R8s R EBIR, @ik
TMD iR B E T B, XSAeMRS R 8. —Hm, XseSMsRrAEERA KB H—
D7, AR T S A T IS S ), T REAE — i R BESIN T TMD 9 U [9]. SR,
£ G Logistic [EA4M 4, M50 AL S E A BB Goit 28 0, SR v BeF9E TMD [)4k57
FURINER . X 25 R 48R TR ERAE TMD AR IR A ME . SORER . JEA T e AN R AH 78 AN HE
TMD KA FIASZEEM R 2K

AW FEHE— D00 1520 TMD IAHSCR R . 45 R EW], BRE NIRRT 415 TMD 0% XU A7 7E
KIK. HATERZAHIN D0 7 A IERGYT . RERYT . IRBEASE, Hm )y mfAEER . IRERT N
B, HS R EFETAE . R A, R T, B R A E AR IR Y, X R HEOC XL
57, IS EOCT XL BRIR SRR [3], HARJE I ARE KA R 8w, TMD WA B RE1RIT 55 WK
JE. AL, AWFFIEIERNG TSR 5SS HFFIERAEXRANSEEGE RE, Bt Lol s
ZEBLXT R ARG 1T ISR, AT BEAIC TMD (8805 XU [10] o 3 h 15 B I IR T7 0 /2 15 3 30 TMD =2 f %
SRR, R EEARHS AR R LRI X T TMD 520

IS RVURI [0 40 S (R 2 TMD 4 I ) 5 M R 35 o A3 T 50 A/ 0 D4 () s 32 B2 R AR AE N A X
FE T SR AN 51 RIS AT (R BB 0 vhr, d5 DL T R Q475 B0 AR AN A . Ak, TR
TR I ERG, B A% 5 2 SN OSSO TS X, nRE e S BRI, dEm K TMD [11].

EH W IREAT NI, AR E YT TMD B R AR . HALEI T ge7E T, TMD 3%
TR AT R T i BT e, T B A R R R M RIS AMIN B O 251 S I O A ) S
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[RIZR[12]. [RIA, ELMERAEE A7)t 20 AL VLo B 5K . 9% 57, PEIE O Re XL, JRX e~k g
SR R Dy e R A K FL[13]

TEARRIE M)A, AT RINAH 5> TMD & A NE R I 158 . 08 S AR b 75 ZE B T Ailia 3 o |
TR T A B ARRIALE, I Homsm A T AL NSO, K TMD. BIEFUR I, 1R Ptk iy
TR LN 1.5°~4.5°, TMBERE AAS] 4.3°~8.6°, XFR i gl @3ghn. (H2, MEakm Pt s
TR EE ), AR N SO R W SR IR, SN SCTIEN, WD S R RS, A B T4
FRORTTE B SRS, PR TMD RS .. R He & B E A A tE, Rk, & RIMEE xR
i 75 13— P W AL AIE

AW 7 Logistic [B1VA/3 s, K S1S TMD BURMER 2 0006, SRR 2% It Rk
A2 BRI AR ARG, Ol GE R — TR R R . X —45 Y5 Tanujan Thangarajah 28 A8 H K& 0] 5
RAEGN PR BIOC T WAL WL A [LATE AFAE 22 57, 12 T ST 2 B R B ok 11 51 R I A 56
WAz, FATHR H — AP AR S R AR s & FE AR R B RS AT BeAE  — MR A ) . MR T
WZ ), R ARG DX ML VRGP 5 T s e, SO OCTT E FRARAY,  [R] IO T A MEL AL
B, MTT4ERE ST IE R Thie Sz tE, BRI TMD KBRS . AR 70 Al 8 T PRI sl N B 58, 36
WEAS [ 2E 55 58 FE R R SE4T 0T TMD R AR Ik Fe 1 BLAR R

V& o2 AWt 51 DA RG] B 2377 AR R O ATUARORIE, AT 5 BBORIIN 22 = 38 R AE S5 7 [15]« th4h,
BT B 2 BB U, SO0 AR TS T S A0 O R, AT B AR FE S5 O B ) U A, 5 H SR [A)
#HTMD k4. FERERSH, BMIHES TMD B EADE, X 5 AR K30 4w 00 nE ng A
Al e R AR REEL EMG T, R G 1A AL, IEAMASCULA . #0787 & TMI [ fder, 251K
NI RGN AE R BLIX — 4518V A [16]. 767G logit JrFEMIEE T, FMINHME 48 OR M > L HES ¥
X, BT HRST RN AT fie Ak H At B 8 110 e B DR 2R T G

(ERCME AT R AR 2 R R, ENEROHERE . AW LR AR ROy, X
OO R T Zy LR Rk B, 3 S BUEARRERG . AT AR R T R, DEERER
5 TMD WA BA B Z2 5. MU etat, SEARSIEARY B SETMD KA, HEAehg iy
SR TR I E LR SZ, £E TMD R A B S ZEHI[17]. 48T, 7£JC Logistic [Al )48
AN . RS N AR E S, (ORI E AR R A SR, HHE OR E)
KT 1, FORBEM RS, X —45 R AR 703 R 00 B -

AHIE T X JE AR AR AT M A T A & TMD i, 6 I8 AT gt h 22 0 A f5 K30 TMD v 2 [
SR, o, HOAW D IO, ), SRR AR DL R FT RS RER N BT AT —
E I, OB AR — @R B o pom BRI . @ VGE RS “ AR AT s A “ A 20
NFERFRERATH; S5%R0HE@RTOEE, NE R FEERES N E R R OISR R
el i JE At ) 3G sl v, sl 2 AR AT R P TR S T A VR Bh (W R S SR 2] . TRIERERAN)MESN TMD Fil [ SR .
T 4GS EPEER, i 4 R Re i R B IR R XS TMD [ IE M A6 g2, HO TR
PIVEAAREAN G 5638, S8 — IR AW A4 G R AR B AT A 2 . AR 72 DU IE I A
() SRR LA AT B 220 SRR, ARG A0 26 4R T B A 1 B A i B /KT

SE

[11  feJyk, BROCAS, RIS, BN A5G 2L R MM AR B i DR 3R 47 BT ORI ek JR [3]. B B 55 e &2,
2026, 27(2): 100-102.

[21 #iEte, A4, REBLB. WU AT EALHE IR R R G R ]. ETHER 2, 2024, 39(6): 960-964.
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(9]
[10]
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[13]
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[15]
[16]

[17]

TR RN AOCTS AL FAT R F IR A [D]: (W2 hnin 0], R RERFRIR, 2020.
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