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Comparisons of occupational ergonomic exposure patterns and health status of Chinese
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Abstract:

[Background] In recent years, the number of Chinese expatriate construction workers has
reached a considerable scale, but now little is known about the characteristics of occupational
ergonomics exposure, the scores of qualities of life, and the prevalence of musculoskeletal
disorders for this special group.
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[Objective] This study aims to identify occupational ergonomic exposure patterns of Chinese expatriate and Sri Lankan local construction
workers with different types of work, and to investigate the relationships of country of origin and type of work with major health
outcomes (quality of life and musculoskeletal disorders).

[Methods] A cross-sectional survey was conducted among 300 workers respectively at a Chinese construction site and 300 workers
at a local construction site in Sri Lanka from October to December 2018, using Chinese version and Sinhala version of World Health
Organization’s Quality of Life Brief (WHOQOL-BREF) and Musculoskeletal Disorders Questionnaire respectively. t test, chi-square test,
linear regression, and logistic regression were used to identify differences in health outcomes among different countries and jobs.

[Results] A total of 581 valid questionnaires were collected, including 281 questionnaires from Chinese workers and 300 questionnaires
from Sri Lankan workers. The occupational ergonomic exposure patterns for Chinese expatiates: the management and logistics workers
were mainly exposed to sedentary working postures (59.6%), or awkward neck (50.6%) and wrist (78.7%) postures, while the front-line
workers had high proportions of awkward postures (44.8%-58.9%), heavy load (58.3%-75.0%), repetitive operation (54.7%), and other
adverse ergonomic factors. The exposure proportions of heavy load >5 kg (75.0%, 81.9%), reaching with arms or hands (80.1%, 87.5%),
and standing for a long period (78.1%, 92.0%) were highest in both groups, but the Chinese expatiates had higher proportions of slight
bending and twisting (58.9%) and insufficient operating space (34.4%), while the local construction workers had higher proportions of
awkward wrist posture (64.6%), heavy load (67.7%-81.9%), and repetitive operation (69.1%). The scores of quality of life among Chinese
expatriate construction workers were significantly lower than those of local workers in physical (56.2+12.2 vs. 72.948.6, China vs. Sri Lanka,
thereafter), psychological (55.5+£14.5 vs. 75.9+6.4), social relationship (61.7+17.2 vs. 70.0£8.7), and environmental (51.2+16.9 vs. 67.26.9)
domains. The prevalence rate of musculoskeletal disorders in the past year among Chinese expatriate management and logistics workers
reached 50.6%, higher than that of 28.1% and 34.0% among Chinese and Sri Lankan front-line workers (P<0.001). The interaction analysis
results revealed an interaction between country of origin and awkward posture in social and environmental domains, and an interaction
between types of job and awkward posture in musculoskeletal disorders (P<0.05).

[Conclusion] Occupational ergonomic exposure patterns vary in different countries and jobs. Management and logistics workers are
largely exposed to sedentary behaviors and upper body awkward postures; front-line workers have higher exposure proportions to
a variety of adverse ergonomic factors, of which Chinese workers report higher proportions of bending and twisting and insufficient
operating space, while Sri Lankan workers show more awkward wrist posture, heavy load, and repetitive operation. The scores of quality
of life among Chinese expatiate construction workers are much lower than those of local workers, and the prevalence of musculoskeletal
disorders among Chinese management and logistics workers is much higher than that of other groups.

Keywords: expatriate; occupational ergonomics; musculoskeletal disorder; quality of life

BRIREEZEHER 190 2 MNEREBFES 1K
&, HPZR TEEERITINGES SEHAR S
R, 2019 FERGLEAT42.9% Y, BaEIH 77 KHF
AREWERBE=FRHARBI S, EESEFIT, 20174F
PERITREEME LTS AR 2491 A, FREH
BZFHEAR4308 N, SNKBEESTEERT T
E SRV, HERRIRERE. HMREA.
BEXHER. REEBRZEZEIMRENETRSES
MEZREMm, FLtEEMEEIMIEN LGN 4 E
MIEARNET Y, B2, AT “EEBREMRN”
NEE, BREBERAEMN TIEEEBEUERIBER
ESNTIE, I —RRNEBR TEERE — IR
BRRE ),

AR & B&& £ (musculoskeletal disorders, MSDs)
EERE IR RWAE, SRR THREE
ERKRFoIEEN, HMAE N AN RIEREKNEF
7118, BRIEHBOERANETBERA ", BHR
TEENITIEMRAE THIIEMSDs NE =B AR
Zz2—, BRI REKIELB NS E /FEBIRsIT
H/ZE/ RS /TREY /BSITEFINFREA.

RIMTIF FROEBERFYIREBRTALEMSDs Y
TERREARE, B, EERE" X—HSER
[TZNABERERRERE. BRATENETRSS
KREFHE, ERTINKG S X—HHRIBABFIEE
WA s
BRIAXINESG S TEERBIKRIBATRLD,
FARPNBREINRFE=FEATFERFRIBE,
MTMIRAIARE TSN At B 51 T EE BYER
ITHFRBRN. EEFRERSTD. MSDs BRIE AR
RERVIEXER, NEERFIEENBERSIRMHEE TH
X RBH A R B RA M DO IR IR F R IR,

1 WREFE
1.1 HARIR

KBHEMENTE, F2018 % 10—12 BiEEY
HEZRRMEIEN—MPERR T, L300 BFE
ERARBIINKERATEEARANER, RIEEF
30 B E=FRMEMMXMWYMBERTEEEAS
B, FRAEREE. AANINE  AEHRETEN, FiR
F18~65% 28] ; HibRtNE | BAABERFALENHE

www.jeom.org



#4545 523 &% | Journal of Environmental and Occupational Medicine | 2021, 38(2) 107

3t B EEEEAFNER (BiE88REME
& ERMESIMEE BRI MSDs &) , H[EIRE DS
58114, HASMNRTEERINAEMIASE 281 14, HithT
YEEENEMIEE 30019, BB EE 96.8%.
1.2 BARAE

XAENEALE, FRHRIEAREERE
M % 8 & (WHOQOL-BREF) W2, I EE S E LK
b U2 Refer = hig 1 MsDs AE R AL AR ELIBEITH
MSDs AEXRMBFIPNAORAERIRBAEXRER W,
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Table 1 The basic information of Chinese expatriate and Sri
Lankan local construction workers [n (%)]

—A%4F(E (General characteristics) HA[E (China) HTEE=-& (Srilanka) P

45! (Gender) 0.063
5 (Male) 269 (95.7) 295 (98.3)
% (Female) 12 (4.3) 5(1.7)
ISR (Marital status) 0.825
K& (Single) 56 (19.9) 64 (21.3)
B4 (Married) 221 (78.7) 233 (77.7)
EI45 / 1218 (Divorced/widowed) 4 (1.4) 3(1.0)
Fi8 /% (Age/years) <0.001
18~ 73 (26.0) 68 (22.7)
30~ 80 (28.5) 68 (22.7)
40~ 91 (32.4) 67 (22.33)
50~ 37 (13.2) 67 (22.33)
60~ 0 30 (10.0)
Tt/ 4F (Job tenure/years) <0.001
<5 101 (35.9) 165 (55.0)
6~ 74 (26.3) 45 (15.0)
11~ 82 (29.2) 49 (16.3)
21~ 24 (8.5) 41 (13.7)
JEA T {E/\BF48 /h (Weekly working hours/h) <0.001
<40 1 (0.38) 12 (4.0)
41~ 25 (9.4) 146 (48.7)
61~ 216 (81.5) 127 (42.3)
81~ 23 (8.7) 15 (5.0)

U] #dRLUAER (MRLEL) RR, FITFHER R Fisher 10,
[Note] Data are represented by number of workers (proportion), and the
statistical method is chi-square test or Fisher’s test.
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Table 2 Exposure to adverse ergonomic factors among Chinese expatriate and Sri Lankan local construction workers with different job types

fA[F (China)

HrEE 2k (SriLanka)

IHFREER EEEHAR —4%TA EIBEE —&TA
Ergonomic factors Management and Front-line Management and Front-line
logistics workers workers logistics workers workers
(n=89) (n=192) (n=12) (n=288)
T{E&H (Working posture)
K B84 T{E (Standing for a long period) 23 (25.8) ° 150 (78.1) ° 12 (100.0) *¢ 265 (92.0) ©
KBYIEJ4 & T (Sitting for a long period) 53 (59.6) ° 35 (18.3)" 1(83)"° 46 (16.0) ¢
B8] B3 BE& T1E (Squatting or kneeling for a long period) 5(5.6) ° 76 (39.6) ° 1(83) " 80 (27.8) °
ARZH (Awkward posture)
MEARRZED (Neck awkward posture) 45 (50.6) ° 98 (51.0) ° 0(0.0)" 159 (55.2) °
FHARRES (Wrist awkward posture) 70 (78.7) " 95 (49.5)° 12 (100.0) * 186 (64.6) °
THIME IR / ¥ 5 (Bending/twisting slightly) 22 (24.7)° 113 (58.9) ° 0(0.0)° 129 (44.8) ©
RIBEZHE /¥ 5 (Bending/twisting heavily) 7(7.9)° 86 (44.8) ° 0(0.0)° 43 (14.9)°
A5 (Heavy load)
PRES / HERL / T EY) > S ke (Lifting/pushing/pulling heavy loads >5kg) 13 (14.6) ° 144 (75.0) 0(0.0)° 236 (81.9) "
Pgzs / HERL / BT EY) > 20kg (Lifting/pushing/pulling heavy loads>20kg) 4(45)° 112 (58.3)° 0(0.0)° 195 (67.7) °
#2E={8) R 2 (Insufficient operation space) 7(79)° 66 (34.4) " 1(83)"° 89 (30.9)°
FA77121F (Exertion) 6(6.7)" 80 (41.7) ° 0(0.0)* 108 (37.5) °
1min ZRESMIZYE (Repetitive operations in a minute) 25 (28.1) ° 104 (54.7) ° 4(333) "¢ 199 (69.1) ¢
F /BEW (Reaching with arms or hands) 31(34.8)° 153 (80.1) ° 4(333)° 252 (87.5)°
BFRIFERBEBLL KT (Holding hands above shoulder level) 7(8.0)° 77 (40.5) ° 0 (0.0)° 146 (50.7) °
] THRFERRFEUALK (HL) TR, FitF 75754 Bonferroni RIENI KA RILEL Fisher 1238, U EIFFENRERTERREFERITFEX.

[Note] Ergonomic factor exposure is represented by the number of workers (proportion), and the statistical method is Bonferroni corrected chi-square test or
Fisher’s test. Differences in superscript letters indicate statistically significant differences.
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Fehia] Lk 4 NMURHERITHITFER N,
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HEXRWE R
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[Note] By one-way ANOVA and SNK method for pairwise comparison.
Differences in superscript letters indicate statistically significant

differences.

Environmental
domain
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RERS

Figure 1 The scores of quality of life among Chinese expatriate

and Sri Lankan local construction workers with different
types of job
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Table 3 MSDs prevalences among Chinese expatriate and Sri Lankan local construction workers with different job types

F[E (China) HrE = (Sri Lanka)
ERERI (Body parts) BEEEEAR —%TA EEEEAR —%TA
Management and logistics workers Front-line workers Management and logistics workers Front-line workers
(n=89) (n=192) (n=12) (n=288)

i (Neck) 34 (38.2) ° 24 (12.5) ° 0(0.0) >° 26 (9.0)°
B (Shoulders) 29 (32.6) ° 19 (9.9) ° 1(83)""™° 11 (3.8) ¢
35 (Upper back) 23 (25.8) ° 14 (7.3)° 0(0.0)*° 30 (10.4) °
Fh¢ (Elbows) 7(7.9)° 7(36)° 0(0.0)° 24(8.3)°
T (Low back) 26 (29.2) ° 29 (15.1) ° 0(0.0) "¢ 11(3.8) ¢
R (Wrists) 5(5.6)° 6(3.1)° 1(83)° 9(31)°
B8 (Hips) 4(45)° 4(21)° 1(83)° 5(1.7)°
B (Knees) 11 (12.4) ° 10 (5.2) ° 1(83)° 20 (6.9) °
ERE (Ankles) 7(7.9)° 3(16)° 2(16.7) ° 12 (4.2) °
1E—ERi1 (Any body part) 45 (50.6) ° 54 (28.1) ° 3 (25.0) " 98 (34.0) "
% ER{L (Multiple body parts) 27 (30.3) ° 14 (7.3)° 1(83)"° 11 (3.8)°

(] mMsDs UBE A (BIFEER) R, RIHFEFENRFKRKE Fisher 03, U ERFENERRTERESHFEIAITFER X,
[Note] MSDs are represented by the number of patients (prevalence rate), and the statistical method is chi-square test or Fisher’s test. Differences in
superscript letters indicate statistically significant differences.

223 HEFREMMsDsEADT ERETR 14T EEASMERETERNAREZBEHIXRM
TENEFRESOYSERNAREBZEX, 7 HRIENREFRAERITFEEN, BERINEE
E. FEFAREZFNITEER IR Ik, —4&T ARZBNEPEITFERAPHARAEEZNS
ATELEMENEIRTFEERERIAL, Bk o0, DUE 26

x4 FEINRSHEB=FEMBERITFELEFREFSOAMDAZLER

Table 4 The linear regression results of quality of life among Chinese and Sri Lankan local construction workers

. A IR IR HEXRT IR U
AP ES Physical domain Psychological domain Social relationship domain Environmental domain
Influencing factor
b P b P b P b P
EZ (Country of origin) -16.4 <0.001 -21.2 <0.001 -16.3 <0.001 -60.4 <0.001
TH (Type of job) 0.4 0.801 -3.2 0.035 -1.6 0.373 -0.2 0.976
TRZEH (Awkward posture) -2.3 0.016 -2.1 0.039 -4.3 <0.001 -11.4 0.001
fAEE (Heavy load) 0.4 0.762 0.1 0.951 0.0 0.989 0.2 0.959
U] MRANFE=Z R BEGIMAR. TFAREBNEME,

[Note] The control groups are Sri Lanka, management and logistics workers, no awkward postures, and no heavy loads, respectively.
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1 | 40 1 J
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x5 PENKSHE=FZMBERTEE MSDs B7% logistic EIAER

Table 5 The logistic regression results of MSDs prevalence among Chinese expatriate and Sri Lankan local construction workers

2MAEIZ (Influencing factor) % (Neck) /8 (Shoulder)

T (Low back)

1E—EB{1L (Any body part) 2 ER{ii (Multiple body parts)

EZ (Country of origin) 1.6 (0.9~2.8) 2.7 (1.3~5.5) *
TH (Type of job) 0.3 (0.2~0.7) * 0.3 (0.270.7) *
TREH (Awkward posture) 3.7 (1.9~7.1) * 2.8 (1.4~5.8) *
fAEE (Heavy load) 0.6 (0.3~1.1) 0.5 (0.2~1.0)

5.0 (2.4~10.0) * 0.8 (0.5~1.1) 2.0 (0.9~4.3)
0.4 (0.2~0.8) * 0.5 (0.3~0.8) * 0.1 (0.0~0.3) *
1.3 (0.7~2.5) 2.8 (1.874.2) * 2.4 (1.1~5.2) *
1.4 (0.7~3.1) 0.7 (0.4~1.1) 1.6 (0.6~3.9)

[E] = : P<0.05, #HELLOR (95%Cl) B, XREANME=+. EEEHAR. TFREBNEAE,

[Note] *: P<0.05, the data are displayed as OR (95% CI). The control groups are Sri Lanka, management and logistics workers, no awkward postures, and no

heavy loads.
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MSDs &R ZR (MSDs probability)
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Without awkward
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E—EBiI MSDs IR EER 317
Figure 3 Interaction between type of job and awkward postures
in MSDs of any body part
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