#4545 523 &% | Journal of Environmental and Occupational Medicine | 2021, 38(7)

679

AREEETFRXALREBRETZMEERER
REBEND

g skABHE Y, IS, BERS R, gk’
1. EEm A TRRREN AR, £& 200041

2. EBRFHERESERERORER, £§ 200031
3. REMORFERORMESNG, RKE 300041

4 BHEMARERAORR, WA BER 276826

, P

[RBIFEE

Selected article

DOl 10.13213/j.cnki.jeom.2021.21026

I

(5 5] TIFEXANBEERES (WMmsDs) BERBEGRRESHENERRE, OREEE
RTHEIERR, &% wWMsDs, RAFEIFRIRAI XL,

[E] AEAREER WMsDs BRTER, DMELXESTARINFRRZEINXR, HiR
T WMsDs FTBERY R 18 o

[75%] RENAESEERAETR, F2020F4815—22 BUOEESBENA R HFHTHE
T, FERNREREOREEN—RFER. SESEEEU WMSDs BRIE R FRINF
REFEAR, KA logistic[B)353 #7 WMSDs B BERIMMEA R, HizFABELERIDT (latent
class analysis, LCA) IRZREAJRERY & £ 18,

[ZR] KRAEHKIBERAE14D, TERNMAROREELEWMSDs 2R EBFEA
82.4%, HA LR, FEEF. BE. EB I BHRED I 75.2%. 50.8%. 49.7%. 46.4%. % [H
% logistic[@ V3D M 2R, EAIFEN “— MR A« E 7. KEFE)E Sk 1T LIS 10 5038 wMmsDs
BY 28 9% X B2 (OR=2.383. 11.454. 3.351, P<0.01), M O A BBER“IEE 1F” 7] LUK X B&
(OR=0.373, P<0.01) ; RN “—fZ” F “ E . EIPE—ZH 0] LUEINFE S wmsDs B9 &
fRMBE (OR=2.484. 3.310. 2.887, P<0.01), M HMHRER “JEE 4T ” (0OR=0.500) K i& L
{£5Z (OR=0.627) M) E] LAPZEABEB WMSDs BB JF X FE (P<0.05) ; XY F Tié 1~5 5, T
6~10 F MO E 4 B 828 & £ wMsDs B9 X B& /9 1.748 1% (OR=1.748, P<0.05) , ¥ BYja] &k
(OR=1.862) M1 FEH#aE= (0R=1.460) B 2B EB WMSDs IR IIEZ (P<0.05) ; HEXTF B4,
4 B EB R 4 WMSDs B XUES 9 1.460 f% (OR=1.460, P<0.05) ; X F T8 1~5 4, T4
11~15 F M >15 FEROEESE £ 30 & £ WMSDs BI RS H9 2.068 % F0 2.225 1% (OR=2.068.
2.225, P<0.05), LCABOFEE B AR WMSDs BIFIE RS A5 © EE LSRR
A, BREREA. MRELERMFERIAFEA. MESERREA. SBERFIIERBAE, %
EZ B9 5190564, 0.199. 0.119. 0.077 ¥10.042, =R, FEZF. BER. LI ZEFIATE
WMSDs 5E R —&ZH. OWEREE “IEET " EELRITFEXREE, HoR (95% ) 55179 3.220
(1.232~8.414) . 0.410 (0.175~0.960) o

[4518] OFRES WMSDs BRER S, N XSS EEREOAREE &R R TMFANIL,
D WMSDs I & 4,

XKiEiE - OFEEE ; TRMEXIASEEE ; FRINFREER ; B%X

Influencing factors and occurrence patterns of work-related musculoskeletal diseases in dentists
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Abstract:

[Background] Work-related musculoskeletal disorders (WMSDs) are an important cause
of disability adjusted life years in China. Dentists are prone to WMSDs due to their work
characteristics, which requires more attention.
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[Objective] This study is designed to investigate the prevalence of WMSDs in dentists, analyze the relationship between the occurrence of
WMSDs and adverse ergonomic factors, and explore the possible occurrence patterns of WMSDs.

[Methods] A self-administered musculoskeletal disease questionnaire was used to investigate the dentists nationwide from April 15 to
22, 2020. The survey included the general information of dentists, the prevalence of WMSDs affecting different body parts, and adverse
ergonomic factors. Logistic regression was used to analyze the possible influencing factors of WMSDs, and latent class analysis (LCA) was
used to describe possible WMSDs occurrence patterns.

[Results] A total of 614 valid questionnaires were received. In the past 12 months, the total prevalence rate of WMSDs was 82.4%. The
prevalence rates of WMSDs in neck, low back, shoulder, and upper back were 75.2%, 50.8%, 49.7%, and 46.4%, respectively. The multiple
logistic regression analysis results showed that “fair” and “bad” posture evaluation and head bent for a long time increased the risk of
neck WMSDs (OR=2.383, 11.454, 3.351, P<0.01), while “excellent” lighting in patient’s mouth reduced the risk (OR=0.373, P<0.01). The
risk of low back WMSDs was increased by “fair” and “bad” posture evaluation and keeping same lumbar posture (OR=2.484, 3.310, 2.887,
P<0.01), while the risk was decreased by “excellent” lighting in the patient’s mouth (OR=0.500) and seat lumbar support (OR=0.627) (P<
0.05). Compared with 1-5 years of working age, the risk of shoulder WMSDs was 1.748 times higher (OR=1.748, P<0.05) for dentists with
6-10 years of working age. Head tilted for a long time (OR=1.862) and elbow elevated for a long time (OR=1.460) were also risk factors
for shoulder WMSDs (P<0.05). Compared with men, the risk of upper back WMSDs in women was 1.460 times higher (OR=1.460, P<
0.05). The risk of upper back WMSDs was 2.068 times and 2.225 times higher (OR=2.068, 2.225, P<0.05) for dentists with 11-15 years
and >15 years of working age compared with those with 1-5 years of working age. The prevalence of WMSDs in different body parts of
dentists was classified into five classes by LCA: neck, shoulder, low back, and upper back pain class; minor pain class; neck, shoulder, low
back, upper back, wrist, hand, hip, leg pain class; only low back pain class; and neck, shoulder, low back, wrist, and hand pain class. The
potential category probabilities of the five classes were 0.564, 0.199, 0.119, 0.077, and 0.042, respectively. Keeping same lumbar posture
and “excellent” lighting in patient’s mouth were associated with WMSDs in neck, low back, shoulder, and upper back at the same time,
with ORs (95% Cls) of 3.220 (1.232-8.414) and 0.410 (0.175-0.960), respectively.

[Conclusion] The prevalence of WMSDs in selected dentists is high. Comprehensive measures should be taken to avoid adverse
ergonomic postures and reduce the incidence of WMSDs among dentists.

Keywords: dentist; work-related musculoskeletal disorder; adverse ergonomic factor; prevalence
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Table 1 Multiple logistic regression analysis on WMSDs among dentists

ER{i1 (Body part) T (Variable) b Se Wald x° P OR (95%Cl)
Z0ER (Neck) IPNBERA (Lighting in patient’s mouth)
JEEYF (Excellent) / Z (Poor) -0.986 0.362 7.410 0.006 0.373 (0.183~0.759)
{KGITEA (Posture evaluation)
—#& (Fair) /4% (Good) 0.868 0.347 12.324 <0.001 2.383 (1.467~3.869)
% (Bad) /¥ (Good) 2.438 0.592 16.942 <0.001 11.454 (3.587~36.578)
KB EE 3k (Head bent for a long time)
2 (Yes) /& (No) 1.209 0.418 8.372 0.004 3.351 (1.477~7.602)
FZEB (Low back) CIREBRA (Lighting in patient’s mouth)
JEEYF (Excellent) /% (Poor) -0.694 0.331 4.383 0.036 0.500 (0.261~0.957)
KA (Posture evaluation)
—& (Fair) /4% (Good) 0.910 0.237 14.705 <0.001 2.484 (1.560~3.954)
2% (Bad) /¥ (Good) 1.197 0.357 11.236 0.001 3.310 (1.644~6.665)
B ERE—&% (Keeping same lumbar posture)
2 (Yes) /& (No) 1.060 0.295 12.901 <0.001 2.887 (1.619+5.149)
1B HLEE (Seat lumbar support)
= (Yes) /& (No) -0.467 0.177 6.977 0.008 0.627 (0.443~0.887)
JBEE (Shoulder) TH#s /4 (Working age/years)
6~10/1~5 0.559 0.248 5.075 0.024 1.748 (1.075~2.842)
KBYE]ZE 3k (head tilted for a long time)
2 (Yes) /& (No) 0.622 0.213 8.525 0.004 1.862 (1.227~2.828)
F A4S (Elbow elevated)
2 (Yes) /& (No) 0.379 0.192 3.891 0.049 1.460 (1.002~2.127)
_E#EF (Upper back) % (Female) / B1% (Male) 0.378 0.180 4.420 0.036 1.460 (1.026~2.076)
TH#4 /5 (Working age/years)
11~15/1~5 0.753 0.303 6.170 0.013 2.124 (1.172~3.849)
>15/1~5 1.019 0.398 6.553 0.010 2.769 (1.270~6.040)
(KA (Posture evaluation)
% (Bad) /¥ (Good) 0.735 0.331 4.944 0.026 2.086 (1.091~3.987)
BEBE—&E (Keeping same lumbar posture)
= (Yes) /& (No) 0.800 0.292 7.493 0.006 2.225 (1.255~3.944)

UE] BEFR /" ERERI,

[Note] Take the option after “/” as reference.
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1.0

5 B R (Ankle or foot) L &R (Upper back)

BER(Knee) /BEB(Shoulder)

& BEER (Buttocks or legs) BFEB(Elbow)

BeFEB(wrist or hand) FEER(Low back)

— KF1(Class 1) — FKEH2(Class 2) — FEFH!3(Class 3)

54(Class 4) — ZEFI5(Class 5)
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L %%%HJE‘&B%FQE ; KR a-NBEERE A 5 K5 5- /B
PR Ep R,

[Note] Class 1: Neck, shoulder, low back, and upper back pain class; Class
2: Minor pain class; Class 3: Neck, shoulder, low back, upper back,
wrist, hand, hip, and leg pain class; Class 4: Only low back pain
class; Class 5: Neck, shoulder, low back, wrist, and hand pain class.

BE1 ORE4% WMSDs R EZ MR E

Figure 1 Conditional probability distribution of WMSDs patterns

in dentists
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B FESRITFEREL, HOR (95%C) 5735793.220
(1.232~8.414) . 0.410 (0.175™0.960) o L 2. 30

R2 ORELFEREEDI. BE. B8, £EEBWMSDsHY
BRRSH
Table 2 Single factor analysis on WMSDs in neck, low back,
shoulder, and upper back at the same time among dentists

BH BRE/%

Vﬁfle Part)iti%ints )\?5( Prevalence Xz P
Patients  rate/%
1451 (Gender) 2.071 0.150
B (Male) 230 42 18.3
% (Female) 384 89 23.2
FEWS /% (Age/years) 0.867 0.648
<35 327 67 20.5
36~45 214 50 234
=45 73 14 19.2
TH#4 /4 (Working age/years) 5.969 0.113
1~5 139 20 14.4
6~10 222 52 234
11~15 124 26 21.0
>15 129 33 25.6
BMI/ (kg:m™?) 6.072 0.108
<18.5 36 10 27.8
18.5~23.9 367 70 19.1
24.0~27.9 169 45 26.6
>28 42 6 14.3
L)
Egﬁlﬁngi patient’s mouth 10.901 0.004
% (Bad) 146 44 30.1
i8] (Fair) 401 79 19.7
FEEUF (Excellent) 67 8 11.9
Sy
;’Io;%tlljzrise1;lwareness 2032 0154
2 (Yes) 220 40 18.2
Z (No) 394 91 231
(R (Posture evaluation) 9.821 0.007
47 (Good) 133 16 12.0
—f% (Fair) 411 95 23.1
£ (Bad) 70 20 28.6
e
i%z;iiﬁgrﬁnk movements 5860 0.015
& (No) 184 28 15.2
2 (Yes) 430 103 24.0
EEpEEE (Lumbar posture) 9.296 0.002
ngiﬁffsﬁl:;ﬁw leaning forward 561 11 198
éﬂ];?\ﬂtemaning forward = & 2
=bﬁ
Keerlz)!?g saﬁ?lumbar posture 11.5550.001
7 (No) 77 5 6.5
2 (Yes) 537 126 23.5
ﬁZr“"‘\
}iiiigg?round frequently SR BeEE
& (No) 153 27 17.6
2 (Yes) 461 104 22.6
<Ba NS
StiiiTin%d?z?\iing time 16559 <0.001
7 (No) 193 22 11.4
2 (Yes) 421 109 259
< B+t inny P
:Ei;?g%bid%fiffng time I U
& (No) 163 16 9.8
2 (Yes) 451 115 25.5
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#R2
= R BREE/%
zE Amo SRR
Variable Participants AZL Prevalence P
p Patients  rate/%

BBk 6.235 0.013
Head bent for a long time ’ .

74 (No) 38 2 5.3

2 (Yes) 576 129 22.4
KEiEIE X 15.561 <0.001
Head tilted for a long time

& (No) 211 26 12.3

2 (Yes) 403 105 26.1
FHIMLE 0.313 0.855
Hand position ’ ’

IOVAEZKE (At heart level) 407 87 21.4

BT DA 68 16 235

Above heart level

BFDREAE 139 28 20.1

Below heart level
FH145 (Elbow in elevated) 7.078 0.008

& (No) 230 36 15.7

2 (Yes) 384 95 24.7
&5 0] (Adjustable seat back) 0.783 0.376

Z (No) 279 64 229

2 (Yes) 335 67 20.0
TR 5.634 0.018
Seat lumbar support ’ .

7% (No) 328 82 25.0

2 (Yes) 286 49 17.1
ZA12)l| (Posture training) 0.557 0.455

A (Yes) 405 90 222

% (No) 209 41 19.6
K3 OFEEFERERIE. B, B, EEEBWMSDs B

ZFAZE logistic [@)3531R

Table 3 Multiple logistic regression analysis on WMSDs in neck, low
back, shoulder, and upper back at the same time among dentists

52 (Variable) b S, Waldy P OR (95%Cl)

MRERRA
Lighting in patient’s mouth

JEE 4T (Excellent) /Z (Poor) -0.893 0.435 4.219 0.040 0.410 (0.175~0.960)
R
Keeping same lumbar posture

2 (Yes) /& (No) 1.169 0.490 5.694 0.017 3.220 (1.232~8.414)

GE] ZBeh v EHBEM,
[Note] Take the option after “/” as reference.
3 itig

RIE (2019 FEFITF L) #2019 FE B 4EH
RIEBRITES) WEIEE R, RENOEESE (8
FPL EABIREN) T AR LEFIEKT 415
% (2005 F£95.1 75, 2018 F£926.1 /5) , 1BAEXT F I
EfIADO (2018 FER 7139538 7) M=, REESHA
AONAEEER L EN A 187, mEFRELEE
R (BEEAHANORESER L Z 50071 000), BEE A
REEKFENRS, AMISKROBRRERENERA
FERERIES, AtOREENEE TEAfET+
DEE, OREEENTEMKREEIREERE, BERE
BEFMEMNIREMTEENNEARRE, BN EORESE

BREXKE), REFREAXRBAAEGEN. H#8HNZ
2%, BEBRTARINFERER, SRR XTI
EIME. BER. BB EES, SIRRAORKE
SHEEFEPNERE. X XDHEBEER Y, &
RIARETR, EdE 12 NEFORESE 9 PN BRIRL
FRE—ER{IL A& &£ WMSDs B B IR ER =34 82.4%, BRIET
Feng W TRYTOREENRELER (F—IE
TR 88.0%) , i TIIFLITIR - EXIRE " WL R A4
INTHAVIAELER ((E—SBAIERZ 58.9%) , B PEL
BRERSINIAIME, RAMPEOREERS X
4 WMSDs BIERL, NMASEIE R X7+,

TERMRUMET S E, mEEMOREEINI.
FEEBA] L5 BB wMsDs N & £ 18 ). Waiik, OFFE
CNITERRAFEHEHZEETEMARINFRR,
KL F—MEE LR RN TEEALERE LIS
WMSDs FUBRMIE I, XFEFRIHNFRREIE
& WMSDs B R R ZIBINIR. EXRAREKLIE
EEMEZEBZNNTENERE IR B S TIEE
HOEESEIWMSDs BREEFEERITFES, XA]
BER T UL EIFINEXT R, HARSIEEHBEM, 1
A RE R A T REZIESMRENMTEELE, MAER
FERETRINEERTMETTIRE,

REFKNENELZEE, thEMEBE 4% WMSDs
HNEEFMEAZE (0R=3.351), REZBIE, N TIRIEE
s, OFEEERENMELURIEEBSORR. 7
EBHRBIASHMRIFIERN TEZRBEXETE M, M4
AAREETR, IREOARBERBERIT AT U EX—
BE. OWERBARIZ“IEE ST B, AT LUR “ B g
BRI MALE, AJER B O EETEMEINRER
WMSDs B9fRIFEIZE (OR=0.373),

BE KN ERER—&ZS, ZSBESM LT
WMSDs B9 & 4 (OR339 2.887 #1 2.225) , FEES EBAN
R EFRFFRNNE S5 KB E SRR, MEMT
MERARER—H. XRARER, AEEENTIE
FEAS IR BERSIR(EAEEE, AT LABR{RAE 2B wMSDs B9 8
JHZE (0R=0.627), HIt, OFEEEBR& AT
B ITERER, BBETATRENERHRE
(OR=0.84, P>0.05, TL#NFEA4#) http://www.jeom.org/
article/cn/10.13213/j.cnki.jeom.2021.21026) , i % 70
ET e AT EREBIRERE ST,

FAEMSIOFRELE WMSDs BRREBFEER,
RREMFTHEICH A — “> 2, KAR2 4D
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AL, N EBH MM BRERE MM 1.4601E, T
BN EEBHEMER, BXFF T 1~5 F,
T8 6~10F W O E LB 36 & 4 wmsDs B XL FG 9
1.7481%, TS 11~ FEM>15s EMAORES EEIE
A4 WMSDs B9 XL F2 53 51) 79 2.068 15 #00 2.225 15, L FF
B EXRES W RIAARESE TGN, OEE
4 WMSDs BEBFREAE (0R=1.2, 95%C/ : 1.11~1.30),
BrengF " WHARERH R LI XMINER , TEFEAFR
BB ERAL AP R & B T ST WMSDs R E #2001,
ZRED, FERAEINZD. B, BB/ LLEEB
WMSDs BiRE R R NAITFEES, BEFRIA 36745
LA BRFAENR S, AIEES LLFHe ABFELIER
FEUk . EEENRARIAE X,

FRESEIN T BEF WMSDs B & 4 (OR=1.460) o
XTS5 REZEMEEFNOREEMEHE
fil, MAXTHIZEENS, 1EM7T BRI GE. O
BEEEEHTICTIREN, IRAEECSSHRAN
B UE, ®RFRENONERIRSE, FFRMEMS
WEER A EHIFHITIRME, B BE wMmsDs V& &,

ORE B £ & £ ZEAIAI WMSDs FEE F I, 240K
506 B2 E WMsDs WOBEEE S, X110 E
il & £ WMsDs BY R B 43 A (58.5%), 3L
MaNZUKEWMSDSNEERESZ X132 A (&
26.1%) 1108 A (£521.3%). B RER, ZELE
BWMSDs e REL BRI EE, FZ B AT
EBREAIEREM, HIFZE. HEEDMHE
& ERIIHAE ) 2 & Mg K ), ZER{I WMSDs
5 T1EERED /fRlR. TIERE NRR. TIEhRER
x4, 8 wMmsDs BIERV AR 8 2 BB —ERI4E
xM, E—ERIEAZE WA EER M % N EF i WMSDs BY
BRAK, MNEVAENSGE—%, F—HUBREES
INEAEXBEBUNGHIE, AtEREBEEERIMILE
WMSDs BIXEX . LCA RRNTENBETERMBERE
ERTEXRBENDEIIBETEZ BXENRITES
%, B IMEBIBRH XX R R ATEEEREEMN
#l. BaiEERIMEXBARE, EBHFRIE LCAFE
RBEANRNEREBREREIBUNEL, ERZE
il WMSDs Y& 4 AT RETFTE —E AR R e,

A RIE A LCA K O E 4 5 A E B WMSDs
BIRERDASE  DEELEIEREA. BRER
A, MBELEHFERIPZREA. NEEREA.
HRERFIEREA, EPIBERE tEIREARTE

KABEZRRAK (0.564) , WA, B B. L& 4 MEBMIU
HEZBFEWERRS (BRZE21.3%) , HIRRXLEE
AR FE—ENBE R ERR, 2N SMEENE
RATMER, 2B MARSHER AE wMsDs B9
FERE, OEEESTIRENETEUSZERE,
teEmEs. BER. FEEf. L ERERETEMNZRBMEAT
L, IEEERTEERTRIFHSZEY, SHIE.
BEB. FEES. EES KL TFEAERES, SALA
I, 1IN E wMsDs BIX S, SREh. /B30, BB
. EEE4NEAUEMRL EXRBEFEEE XN, 8
KT B RER L A B¥ 4 D ER L WMSDs B IF 5 T 17
TEEZBYIMERME Y, ZEX logistic[@)3 2 LW,
HEKEFRFR—ZENOREE NI, B, B
=B, 75 ERE B 8 2B wMSDs B XUBE 18 0 T 3.220 &
FRAEETR, T2TIREPERE—ZENOKE
4 G ER 87.5%, M H5IREEEM, RiFOMEREAR
“IEBF 7, ATLABREIX 4 PN EBAIERY & % wMSDs BI/X
b (OR=0.410) . [EIEY, REXETAREFHXTIX 4 P ERAL 200
RENGZETFFIEN, Bl FEREE wMmsDs IR, Lt
oh, BRAEORESN TERA S, B TIEE], 10
TIEMREREDBER RFE1E WMSDs BV & 4 ),
RBEENT ERENERNRNRELHAEN
R, BETRBRMENSZ, WEITRELE 271
AYERTNER (12F7) OREESIESNEE RS,
BRENFLENOREEERRN, FEAERE, HLE
WIEIMNENFEE—ENRBRME. b, EanER A2
RS iR T BMIZE IR E LAY WMSDs 521
A&, BEAMRHPHEKEE, HNH BB
MAR, UEEFEAERSHTRIE. ZXARET
M RERTEAZ, AEEE—ENEIZRE ; 2B
YT E, AN, ORRABRSE, SRWEEE
FMRZEM, AlgeFE—EN D ERE. ALk, #A
FEBEEZNOREESINBE, B AEFEARSE, HFF
BRI MRE, I8NSEROAIEE, AR
O EE B WMSDs X BE R, H LA FHIT
MR FIEN, RiIFOEEEN SRR ERE,
4R ERRAR, . T8 “11~15F 7 fM “>15 F 7,
(RALFS “«—AR 7 F0 « &7, KB EME Sk, KAFEIE k.
BEFRFRE—ZE. FHEENORESL B WMSDs
MRS, MO ERET . BERENOEE
4 B wMmsDs BIXLBR M. BINORREYS B 5 MATESN
M9, FEEFORESRE ARG, FRIETIERN
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ANBIERERIE R, BC& AT B H1E AT
AL EEAEIREREER, B/ WMsSDs B9& &, [ERY, 1R
BLCAXOAFEE BB WMSDs BXIRER, OFE
FWMSDs FE—ENLRERN, DRATBELE
IEmAE. BREREA. SRE BT ERIERE
A, RPEEEEA. FBERFIZREA, FEEMI
B A REIFTE—ERIBE R, X WMSDs YT TR REX 4R
BT FtEhE.
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