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Application of Singapore model in occupational health risk assessment of workstations
exposed to wood dust in small furniture manufacturing enterprises NIE Zhi-chao®, TIAN Tian’,
LI Ting-ting?, TANG Dao-bing?, LIU Jing?, ZENG Yue-chun?, JIA Hong® (1.School of Public Health,
Southwest Medical University, Luzhou, Sichuan 646000, China; 2.Sichuan Zhonghuan Kangyuan
Health Technical Services, Chengdu, Sichuan 610041, China)

Abstract:

[Background] Singapore model takes full account of the intensity or concentration of hazard
factors, working time, and frequency, and has been well applied in many industries except in
furniture manufacturing enterprises.

[Objective] Singapore model is used to assess the occupational health risk of workstations
exposed to wood dust in nine small furniture manufacturing enterprises, and the applicability
of the Singapore model is discussed, so as to provide evidence for the prevention and control of
wood dust.

[Methods] Six workstations exposed to wood dust in nine small furniture manufacturing
enterprises were evaluated by Singapore model, and the results were compared with the results
of the classification of occupational hazards at workplace.

[Results] The results of Singapore model indicated that 46.3% and 48.1% of the 54 workstations
were identified at high and extremely high risk levels. The risk ratio by Singapore model was
significantly higher than that by the national classification of occupational hazards at workplaces
for cutting, sealing, milling, and carving workstations (P<0.05), but was not different for drilling
and grinding workstations (P>0.05). The consistency rate of the two methods was 20.4% and the
weighted Kappa value was 0.050, which was not statistically significant (Z=1.878, P=0.060).

[Conclusion] Singapore model can be used to assess the occupational health risk of furniture
manufacturing enterprises. There are occupational health risks in workstations exposed wood
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dust in furniture manufacturing enterprises, so the prevention and control of wood dust should be strengthened.

Keywords: risk assessment; occupational hazard; furniture manufacturing enterprise; Singapore model; classification of occupational

hazards at workplaces
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enterprises in Sichuan Province
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Table 1 Concentrations of wood dust at exposed workstations in nine small furniture manufacturing enterprises in Sichuan Province

SEBIEHERIREE / (mgm”)

BB FIRE / (mgm”) BinEL/ B/

A

i FHEL Epu) 72 Hrh REZ) T Epu) BER Heh RBEZY IEE 0 %
A 153716.50 4.33~7.13 11.50~24.37 1.70~9.43 0.17~1.30 9.33~16.10 1.44~11.03 3.98~4.77 10.11~16.78 1.32~4.93 0.29~0.68 6.36™~11.36 5 55.6
B 1.30~5.97 2.13~3.90 1.77~18.10 0.73~14.53 1.30~12.93 2.70~13.87 1.06¥4.25 1.86~2.73  1.54~11.87 0.62~10.20 1.03~2.04 1.70~6.33 4 44.4
C 117223 1.13~240 290~7.73 0.1570.27 2.80~3.47 4.1776.60 1.45~1.71 1.29¥1.64 3.08%6.22 0.1770.27 2.67~2.81 4.12~6.10 2 22.2
D 143~187 0477093 0.4770.93 1.03~1.30 0.27~0.77 0.97~1.33 1.32~1.53 0.42~0.79 0.67~0.79 0.93~1.11 0.18~0.36 0.93~1.11 0 0.0
E 47371217 0.70~1.03 1.17%6.73 0.90~6.07 3.73~5.07 1.73¥29.9 3.92~12.17 0.64~0.74  2.70~3.02 0.84~6.07 3.17~3.40 2.93~18.67 5 55.6
F 3.90~17.83 2.63~3.23 1257163 4.00~5.20 4.7076.20 1.20~5.10 3.72~14.33 2.50~2.58 12.10~12.72 4.00~4.09 4.80~4.93 2.50~3.58 4 44.4
G 147~583 0.83~3.83 1.20~5.73 4.60~8.90 0.80~3.87 1.40~4.50 1.85~3.81 0.81~2.13 2.06~3.18 4.26~6.06 0.66~1.42 1.44~3.85 3 333
H 0.83%437 233~290 1.10~3.27 1.63~2.77 1.53~3.03 4.83~7.73 0.88~3.70 2.13~2.42 0.81~2.70 1.54~230 1.45~2.53 4.40~6.66 2 222
I 160~2.83 0.83~1.27 1.70~2.57 1.27~1.73 1.50~2.23 2.87~4.53 1.53~1.82 0.74~0.88 1.27~1.42 1.08%1.14 0.46~0.51 2.14~2.34 0 0.0
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Table 2 Comparison of risk assessment results of two models in nine small furniture manufacturing enterprises in Sichuan Province

TH HnsgiEa BEELDE"
Vil CR-B7T) to/h pu/ (mgm®)  p/ (mgm®) BEHE EESE (NEER) Wi W W DRIEE (TRLLRF))
A 6 6 7.01 6.31 5 5 (ThEXF) 6 2.08 1.5 4R (RERE)
B 6 6 5.14 4.63 4 5 (BXUpR) 6 0.00 1.5 04K (HEXTTE)
c 6 7 3.43 3.60 4 5 (BEXUR) 6 1.00 15 4 (FERE)
D 5 7 1.60 1.40 2 5 (FREERIFS) 6 0.00 15 04k (FEXFEE)
E 6 6 4.49 4.04 4 5 (BXBL) 6 1.00 1.5 4 (hERE)
F 6 7 9.76 8.54 5 5 (Hh= MBG) 6 2.85 1.5 N (BEERE)
G 5 6 4.16 3.74 4 5 (BMBL) 6 0.00 1.5 04k (FENTEE)
H 6 7 2.63 2.76 4 5 (BX) 6 0.00 1.5 04 (FEXYEE)
| 6 6 2.20 1.98 3 5 (BXUL) 6 0.00 1.5 04k (HEXTEE)
Hia A 6 6 5.73 5.16 5 5 (1= MBL) 6 1.00 1.5 4 (FERE)
B 6 6 2.21 1.99 3 5 (EMBL) 6 0.00 1.5 04 (FBWEE)
c 6 7 1.77 1.86 3 5 (BX) 6 0.00 1.5 04k (FENTEE)
D 5 7 0.84 0.74 2 5 (PERBG) 6 0.00 1.5 04 (FEXTLE)
E 6 6 0.88 0.79 2 5 (R RBL) 6 0.00 15 04k (FENTEE)
F 6 7 2.90 2.54 3 5 (BX) 6 0.00 15 0% (HEXTE)
G 5 6 1.80 1.62 3 5 (BMXL) 6 0.00 1.5 0%k (FEXEE)
H 6 7 2.60 2.73 4 5 (k=R BL) 6 0.00 15 04k (FEMNFEE)
I 6 6 1.08 0.97 2 5 (FRERBL) 6 0.00 15 04k (FAXTEZE)
PRAEL A 6 6 21.76 19.58 5 5 (HR=MBL) 6 4.44 1.5 N (BEERE)
B 6 6 9.97 8.97 5 5 (= MBL) 6 1.00 1.5 N4 (FERE)
C 6 7 4.81 5.05 5 5 (= XUFE) 6 1.00 1.5 4k (RELE)
D 5 7 1.16 0.58 2 5 (RERBL) 6 0.00 1.5 04k (FENEE)
E 6 6 3.84 3.46 4 5 (REXBL) 6 1.00 1.5 N4 (FERE)
F 6 7 14.24 12.46 5 5 (k= RBL) 6 4.15 1.5 N4k (BERE)
G 5 6 3.27 2.94 4 5 (BXL) 6 0.00 15 04 (B LE)
H 6 7 1.70 1.79 3 5 (BMXL) 6 0.00 1.5 0% (FEXILE)
| 6 6 1.46 1.10 3 5 (BMXL) 6 0.00 1.5 04k (HENTEE)
HsE A 6 6 2.59 233 3 5 (EXF) 6 0.00 15 04 (FBSfEE)
B 6 6 3.97 3.57 3 5 (BMBL) 6 1.00 1.5 4Rk (RERE)
c 6 7 1.19 0.20 1 5 (fEEMBR) 6 0.00 1.5 04} (FBxifEE)
D 5 4 1.16 1.02 2 5 (REX) 6 0.00 15 04k (HEXTE)
E 6 6 4.90 4.41 4 5 (FREXBG) 6 0.00 1.5 04k (FEXTEE)
F 6 7 4.63 4.05 4 5 (BMBL) 6 1.35 1.5 4R (RERE)
G 5 6 7.20 6.48 5 5 (TR XBE) 6 1.00 1.5 g (RERE)
H 6 7 2.80 218 3 5 (BmXL) 6 0.00 1.5 04k (FENEE)
| 6 5 1.46 1.31 3 5 (BXL) 6 0.00 1.5 0% (FBWFEE)
Mz A 6 6 0.74 0.67 2 5 (FZEXFE) 6 0.00 15 04K (FE3TTLE)
B 6 6 9.97 8.97 5 5 (k= MBL) 6 0.00 1.5 04K (HEXFTEE)
c 6 7 3.14 3.30 4 5 (BXL) 6 0.00 1.5 04 (FEXTLE)
D 5 4 0.52 0.26 1 5 ({EXLBS) 6 0.00 1.5 04k (FEXNTEE)
E 6 6 431 3.88 4 5 (RERBL) 6 1.00 15 4 (hERE)
F 6 7 5.54 4.85 4 5 (BXL) 6 1.00 1.5 4% (RERE)
G 5 4 2.24 1.34 3 5 (BMXL) 6 0.00 1.5 04k (FENTEE)
H 6 7 2.24 2.35 4 5 (BXE) 6 0.00 1.5 04% (HBXTLE)
| 6 2 1.79 0.54 2 5 (RERBL) 6 0.00 1.5 0% (FEXTEE)
E A 6 6 11.83 10.65 5 5 (k= XU) 6 2.86 2.0 N (BEERE)
B 6 6 5.54 4.9 5 5 (R = RB) 6 1.00 2.0 4% (PERE)
C 6 7 6.37 6.69 5 5 (1= MBL) 6 1.00 2.0 4% (RERE)
D 5 3 0.18 0.07 1 5 (fRXIFR) 6 0.00 2.0 04 (1B LE)
E 6 6 17.90 16.11 5 5 (k= RB) 6 3.63 2.0 N4k (BERE)
F 6 7 3.06 2.68 3 5 (BXL) 6 1.00 2.0 4% (PERE)
G 5 6 2.76 2.48 4 5 (BXL) 6 0.00 2.0 0% (FEXILE)
H 6 7 6.24 6.55 5 5 (k& RB) 6 1.00 2.0 4% (PERE)
| 6 5 3.52 2.64 4 5 (BRE) 6 0.00 2.0 04% (FXEE)

U] * © to AT ITIEREIJT 40 ho # © AL ALBURY (1IARC1995) , FRIZBERBRSIEINE, Wu=6 ; Ws IRIBEFRIOMAIARS 2 TN
PORES BB BYPRE (RIER 3mgm?) LHEITERS.
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Table 3 Comparison of risk ratios of two models in nine small
furniture manufacturing enterprises in Sichuan Province

HONBARE BEELDER

T t P
XetbE  Fh  KELtE FH

FFEt 0.7840.13 4 0.50%0.31 2 -2.61 0.025
Epul 0.76+0.16 4 0.31+0.17 2 -5.93 <0.001
A 0.710.16 3 0.4240.25 2 -2.91 0.010
HEsh 0.8310.17 4 0.58+0.33 3 -1.96 0.067
BEZ 0.6940.17 3 0.42%0.25 2 272 0.017
$TEE 0.8520.21 4 0.6440.31 3 -1.70 0.108

2.5 BRI BRRIOEL

FRETR I TREUAMEBEERULPRMERA
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Table 4 The results of lung function damage in nine small
furniture manufacturing enterprises in Sichuan Province

eu T g osn goome m e SO0 SRA SR
A 16 3 1 3 4 1 4 16 3 18.8
B 27 13 3 2 3 2 4 18 6 33.3
C 41 7 1 10 8 3 12 19 2 10.5
D 11 2 2 2 2 1 2 5 1 20.0
E 19 9 1 2 2 2 3 14 2 14.3
H 35 14 4 1 9 4 3 15 4 26.7
G 53 9 6 21 10 2 5 53 20 37.7
H 16 3 2 4 4 1 2 12 2 16.7
| 26 6 4 4 6 2 4 8 1 12.5

3 itie
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