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Comparison of two models for predicting work-related musculoskeletal disorders in dentists
LIU Pei-fang” , SHEN Bo, XU Xu-yan, WANG Zhong-xu, JIA Ning, LIN Si-hao, SHE Yuan-yu
(' * Fuzhou Municipal Center for Disease Control and Prevention, Fuzhou 350004, China)

Abstract: Objective The Logistic regression and BP neural network model were used to predict the work-related musculo-
skeletal disorders ( WMSDs) of dentists and evaluate the prediction effect of the two models. Methods The prevalence and
influencing factors of WMSDs among dentists in Fuzhou were investigated by network questionnaire. Two prediction models of
Logistic regression and BP neural network prediction model were established, and ROC curve was drawn to compare the predic-
tion efficiency of the two models. Results Six hundred and twenty seven valid questionnaires were collected. The top four parts
of the prevalence of WMSDs were neck (43.1%), shoulder (32.2%), lower back / waist (28.4%) and hand / wrist
(20.1%). Age, professional title, long term lateral head posture and sitting in the same position for long time ( =2 hours) were
the influencing factors of neck WMSD; gender, age, elbow bending for a long time and sitting in the same position for a long
time ( =2 hours) were the risk factors of shoulder WMSDs; age and long-term bending posture were the influencing factors of
lower back/waist WMSDs; while gender, age, the need to keep the wrist bent up and down, often extend the arm to reach items,
sitting in the same position for a long time ( =2 hours) , and sufficient rest time were the influencing factors of hand/wrist WMSDs.
In addition to the lower back/waist Logistic regression model, the AUC of other models were more than 0.7, furthermore, the
AUC, sensitivity, specificity and yoden’s index of neural network model at all parts were better than those of Logistic regression
model. The prediction effects of the two models were acceptable, but the prediction ability of BP neural network model were bet-
ter. Conclusion The results suggested that both Logistic regression and BP neural network model can be applied to predict the
WMSDs of dentists, BP neural network model has better prediction efficiency.
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RIERE 7 2 B, RRHES) 1 48 W 45 19 BF 5 itk
JUO AW S N R BP R 2R X 45 b R BE R
WMSDs Fi#LRY , F 5485811 Logistic A1V 17
Pk, DU S E LR AR, S R O B A
WMSDs $2 K HE

1 W&5FZE

1.1 xR SRHZEBAMAE, M6 AT BOREE
BB (D ELRHERE, LG E B 2
fir/ T 12 ) BERLAIBCE N T 53 ZKEERE Y 804 44 I J#E
BN AT, SRR 655 1, AL 627
0y, AR 95. 7%, PAbRME: 1 B A T AR [H]
=145 HEbRAndE . AN EERAMG . RGBS
WA I | AR S A S e LA B R GEAE
RIS E . AW Ol S AU AC B A 2 L &
r, EMFFERT S R T IT R,

LR B B JR R e bR e, AEad 25 1 AFrh, B
/= I = N A= V70 N N B0 R = € 7 N R VA V1R 23
LR, ANIEFNE S Z R AEEIR,  HE RIS A ]
>24 h, [AIBHERR HAh Y B SO | B R IR B s MG S
S AL A% 2R GURE AR I .
1.2 ik CRAMEWEEA, WA CREUUA B
PR Y AT MR AT, BIFST X Gl i ) 3 A
BRI B IS M TR, WA E— A D2k
fE (CAFE8 . MR, SO REESE) | R (BRfE
B BRSEAAERE) . TAERS (TAEZEH, T
YEIRSE S ), FRAFAR N T O B A4 WMSDs B9 58w 18
LR A 5 PR 2R B A T3 2= A
1.3 %It oA B MGG s,
SPSS 20. 0 BAFHATHAT 00T, THECFOR RN i PR
3% M xxs Fon, F D EEE 42 WMSDs A [A] 1 %

AERAL, a3 HAEE R R AT AR by, e
HERAIXCKE, B ER R, HEFAS
REI-S AL A IBSEN (oL PN SR - 1A
ATJE WMSDs 1 kit As i/ AR & 73 5l F i BP A
LRI Logistic MRS, 224 ROC £k
I AP T A TR, K367k fE «=0. 05,

1.4 REasl MERETABHBED, Rk
FIEHG R, i EE R, HE UM,
AN A RAIE RIS U AR R P, 0 2% 17 o 1) Bt
bRk TN TR AR . XTI BRG] B A T2 5
HIE, HEBRATT 52 AN ASRERI ]

2 & R

2.1 —fEol AR ILBCE RS 627 iy, I
o HIEERHEBE 203 7 (32.4%) . LR PEBE B
232 iy (37.0%). 1 & /)& & 192 4y
(30.6%), HPE 308 N (49.1%). & 319 A
(50.9%), FI4ER (33.52+£7.59) %, FH T
(9.84+8.09) 4F; HHEFR 92 N (14.7%) ., T4k
188 N\ (30.0%) . W1 VLT 347 N (55.3%) ., H
J s A WMSDs & A= 558 J3 15 P A5z 8 3505 452 3 i) A 3503508
(43.1%) . A& (32.2%) . T H/HEER (28.4%) .
F/Bidh (20.1%) .,
2.2 EREH  NEEA WMSDs & A R TP
(RO S A TREMA R R LR R AT, SRR 1,
2.3 % W& Logistic @A 54r  $EHRALKE L FE 4
WA %43 L (P<0.05) B WMSDs 50 A %
YEN BAE T Z & Logistic [M1H43#HT, K H = Al
A A AR DLER 2, B R BRSSP
14<0.001, FHIRERI SAE & X, Hosmer-Lemeshow U
EARBER IR SR P AEIA>0. 05, FRURAULA LR BT
2.4 BPAVZMLAER I KR ZMAE ST
FE AR ARMETT, MhEEIT S
PALA JCHE R WMSDs, F4# BP #2245 BEA ) R
G RR 7 ¢ 3 MRS HL BN 627 AFEAS b Bl AL 40 i 53
Be BN ZAEAFIIAREAS (BIR R T3 EER ) .
AR WMSDs [ 75 i F L T AL HE A,
HURAEAL, Ty AR KR (=2 h) ABRTERI—1Z
BHOHBWR, BRI Sk B TR AR, AR
Kt (=2 h) AfEfF—frE ., T#, MR K
B PRRR Y e/ iy, AR s Kt
[ PRRF RS BUAR . KHE] (=2 h) ARFE[R—107
B T/ MEREA, AR TR L T AR
Ty KIE (=2 h) ARTER—OE PR,



P E Tl BE gk 2022 4F 8 J 46 35 45 4 1

Chinese J Ind Med Aug 2022, Vol. 35 No. 4 - 303 -

FT 1 OREEH: WMSDs A& Az a0 U507 52 0 R 2 B R R 8

— s R S T/ 1
X2/i {8 P1H X2/l P1H X2/ fl P1H X2/t {8 PH

PEHI 21.336 <0. 001 40. 501 <0. 001 5. 669 0.017 19.052  <0.001
AE 2.421 0.016 3.258 0. 001 5.214 <0. 001 5.154  <0.001
T 1.983 0. 048 2.668 0. 008 5.178 <0. 001 4.282  <0.001
HRFR 17.976 <0. 001 11.832 0. 003 29. 824 <0. 001 18.994  <0.001
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K ] A 0] S 535 23,483 <0.001
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SR i TR] 4 25 12. 467 <0. 001
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T B A sl 10. 491 0. 001
T 19 < ] 1 2 i 18.162  <0.001
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K] R SR A T E 6.822 0. 009
S M TR O 0.311 0.577 18. 905 <0.001
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K2 AKNFEIFAL WMSDs ZH & Logistic [ T A 43 AT
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i
PE5 0. 890 0. 186 22.814 <0. 001 2.435 (1.690~3.508)
AR 0. 049 0.021 5.615 0.018 1.050 (1.009~1.094)
FR 11.559 0.003
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K (=2 h) ABTER—AE 1. 598 0.339 22.270 <0. 001 4.945 (2.546~9.605)
PR 74 -0.767 0.252 9.284 0. 002 0.464 (0.283~0.761)
HRE -6. 061 1.018 35. 471 0. 000 0. 002
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I R o] A4 0. 868 0.324 7.184 0. 007 2.381 (1.263~4.491)
K] (=2 h) ARTE[— 0.873 0.347 6. 347 0.012 2.394 (1.214~4.722)
CINPRER R3S -0.497 0.202 6. 042 0.014 0.608 (0.409~0.904)
NCEEE W -0. 485 0. 199 5. 966 0.015 0.616 (0.417~0.909)
W -4, 358 0. 679 41.177 <0. 001 0.013

A I
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o ) PR e 3 0.768 0.215 12.716 <0. 001 2.156 (1.413~3.288)
EPRENE e S5 -0. 400 0.201 3.947 0. 047 0.670 (0.452~0.995)
R -3.959 0. 537 54.337 <0. 001 0.019

F/ i
3] 1.342 0.245 29.957 <0. 001 3.827 (2.367~6.189)
4IRS 0.084 0.015 29. 783 <0. 001 1.087 (1.055~1.121)
FWi P EEm /T RS 2.026 0.537 14.251 <0. 001 7.585 (2.649~21.719)
2R R U 0. 699 0. 249 7. 866 0. 005 2.012 (1.234~3.280)
K] (=2 h) ARTE[—(i 8 0. 999 0. 484 4.262 0.039 2.715 (1.052~7.009)
NN REIFY S -1.378 0.278 24.547 <0. 001 0.252 (0.146~0.435)
WA -2.352 0.987 5.681 0.017 0. 095

B 1 KR Logistic [T K2 BP i Z: 4547 ROC £k
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&3 AIFFERAL Logistic [N K BP i 22 [0 245 A5 A T 8OCR L%

A Y AUC {8 (95%CI) RYE (%) FeSE (%) EARCS IR
iR Logistic [#]3 0.739 (0.700, 0.777) 70.0 66.7 0.367
BP 22 4% 0.861 (0.833, 0.889) 78.9 80. 1 0. 590
JA#B Logistic [119 0.732 (0.691, 0.774) 56.4 79. 1 0.355
BP 22 M 4% 0.833 (0.801, 0.866) 72.3 79.3 0.516
T/ R Logistic 7] 0.693 (0.649, 0.737) 66.3 65.0 0.313
BP 122 [ 4% 0.809 (0.773, 0.845) 74.2 73.1 0. 473
F/ i Logistic [#]19 0.825 (0.787, 0.863) 79. 4 73.9 0.533
BP 125 ) 4% 0.908 (0.883, 0.932) 92. 1 81.6 0.737
TIRN 24 R o it T BT ELIE A Logistic 10142
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FER R, X —fak N Z o, M2 KR
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FE T S s T 2 TR O ) sk e

AR, TE 4 DEBALAY 8 DA LIF/
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FiG D NS, NSRS sk | SR
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AR R FNZH LU HA 2R [R) R 2 WMSDs 119 52 1]
R0 ARHFSE Logistic [MIAREHY 34T Sos, 5
FOAEIS & O B B2 A WMSDs W52 0 [ 2, a3/ i &
FERIPE I OR (B 553k 3. 827, Ui B Tl %
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£, EEMARAE S L RELe b T e sl B ARtk
AELENINIEST . RAR 42U B 2 anpR 8 st [E] 78
JB | BRSBTS . AT LA A AR IS AT A AL A
EORA, X WMSDs 2 2] -3 7E

WMSDs 5 R ZHEE S5, AT K i 52 R &R
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