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Cross-sectional survey on musculoskeletal disorders and related factors of wolfberry harvesters
in Ningxia CHEN lJifen®, DING Runmei®, HE Zixin?, WANG Meilin?, TIAN Danian®, YANG Huifang?
(a.College of Public Health and Management b.College of Basic Medical Sciences, Ningxia Medical
University, Yinchuan, Ningxia 750000, China)

Abstract:

[Background] Wolfberry industry is one of the leading industries in Ningxia. While promoting
farmers' income, awkward working postures and high-intensity repetitive picking task adversely
affect the health of pickers.

[Objective] This study investigates the prevalence of work-related musculoskeletal disorders
(WMSDs) in wolfberry harvesters in Ningxia, and analyzes its potential influencing factors.

[Methods] From August to October 2018, a cluster random sampling method was adopted
to select 500 wolfberry harvesters as study subjects from 1-2 villages from each of the 6
townships of Zhongning and Tongxin counties in Ningxia where wolfberry cultivation was most
concentrated. The general demographic variables, living habits, working characteristics, and
WMSDs occurrence of the wolfberry harvesters were collected through the US Agricultural Health
Study Questionnaire and the Standardized Nordic Musculoskeletal Disorders Questionnaire.
Logistic regression models were adopted to identify the potential influencing factors of WMSDs.

[Results] A total of 482 valid questionnaires were returned (96.4%). The prevalence of WMSDs
among the wolfberry harvesters was 92.5% (446/482). Among them, 170 workers had a
confirmed hospital diagnosis of WMSDs, accounting for 35.3% (170/482) of total respondents,
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and 276 workers were not diagnosed but self-reported having symptoms of general or local musculoskeletal pain and discomfort,
accounting for 88.5% (276/312) of the workers without a WMSDs diagnosis. The results of multiple analysis showed that the wolfberry
harvesters with longer local residence time (OR=1.994, 95% C/: 1.110-3.581) and smokers (OR=3.990, 95% CI: 1.004-15.868) had a higher
WMSDs prevalence rate, while those who well knew about the types of pesticides (OR=0.252, 95% CI: 0.104-0.611) and who had higher
levels of education (OR=0.626, 95% C/: 0.405-0.966) had a lower WMSDs prevalence rate.

[Conclusion] The findings show a relatively high prevalence of WMSDs in wolfberry harvesters, and education level, length of local
residence, smoking, and knowledge of pesticide types are the potential influencing factors of WMSDs.

Keywords: wolfberry harvester; work-related musculoskeletal disorders; US Agricultural Health Survey Questionnaire; Standardized

Nordic Musculoskeletal Disorders Questionnaire
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Table 1 Comparison of reporting WMSDs in wolfberry harvesters
with different characteristics in Ningxia (n=482)

IRk £ WMSDs
FHIE 2E 0 /o om oER & kL X P
% B TE Ot R/M%
L1l 2 213 442 63 134 197 925 0.00 0.975
kg 269 55.8 107 142 249 926
F/ % <45 210 435 33 153 186 88.6 9.29 0.026
45~ 171 355 85 78 163 953
55~ 75 156 33 38 71 947
65~74 26 54 19 7 26 100.0
XIZE = 69 143 27 38 65 94.2 30.94 <0.001
N 156 32.4 70 78 148 94.9
I 196 40.7 64 120 184 93.9
= 44 91 7 32 39 886
KERUE 17 35 2 8 10 588
AHIEEER/E <10 30 62 3 21 24 800 7.27 0.026
10~ 29 60 10 17 27 93.1
15~ 423 87.8 157 238 395 934
R = 382 793 136 214 350 91.6 220 0.138
2 100 20.7 34 62 96 96.0
lyeri] & 195 405 76 103 179 91.8 0.26 0.612
2 287 59.5 94 173 267 93.0
IZRE 2z 328 68.1 110 195 305 93.0 1.69 0.640
18R 84 174 35 42 77 917
B 58 120 23 31 54 931
3% 12 25 2 8 10 833
FRERERIE/G <2 45 93 12 26 38 844 3.87 0276
D 166 344 42 111 153 92.2
4~ 221 459 99 110 209 946
6~ 50 104 17 29 46 92.0
FRFIHIIK /h <4 56 116 16 32 48 857 6.80 0.079
4~ 97 201 18 69 87 89.7
6~ 165 342 58 98 156 94.5
8~ 164 341 78 77 155 94.5
WIRE = 122 253 28 78 106 86.9 7.53 0.006
2 360 747 142 198 340 914
SRIERREGERRERE & 369 76.6 129 211 340 92.1 035 0.556
2 113 234 41 65 106 93.8
WREAMENTHE BT 92 191 32 58 90 97.8 31.53 <0.001
THR—L 323 670 123 182 305 94.4
KT 67 139 15 36 51 76.1
WRABEZWHN BT 33 68 12 20 32 97.0 2.78 0.250
THE
THE—E 313 650 98 194 292 93.3
RTHR 136 282 60 62 122 89.7
Ait 482 100.0 170 276 446 92.5

2.3 BRIANZEAZRESEREERHE

KRBAEFR, H£F 312 AREZEPTHHIZ WMSDs,
Hrh276 A\BIFEM2 S HEH B ERAARENSIE
IR, 588.5% (276/312) 6
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231 ANOFHEE BREBRIARARESERD
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tbE% (n=312)
Table 2 Comparison of reporting musculoskeletal pain in wolfberry
harvesters with different characteristics in Ningxia (n=312)

xHis tp BIRTE

RiE a4 AB HB/% A% =% X
1451 % 150 481 134 893 022 0.643
kg 162 519 142 87.7
Fih % <45 177 567 153 86.4 221 0.530
45~ 8 276 78 90.7
55~ 42 135 38 905
65~ 7 22 7 100.0
XIRE 5 42 135 38 90.5 19.64 0.001
N 8 27.6 78 90.7
I 132 423 120 909
SEs 37 118 32 865
AERMUE 15 48 8 533
IHIEEER/E <10 27 86 21 77.8 331 0.192
10~ 19 6.1 17 895
15~ 266 853 238 895
R 4R = 246 78.8 214 686 2.46 0.117
2 66 212 62 94.0
Y] & 119 381 103 86.6 0.69 0.408
2 193 619 173 89.6
IZRE 7ZE 218  69.9 195 89.4 127 0.736
18/R 49 157 42 857
R 35 112 31 886
pezs] 10 32 8 80
SRXEHRE/d <2 33 106 26 788 214 0.543
o 124 397 111 895
4~ 122 391 110 902
6~ 33 106 29 879
FREEITE /h <4 40 12.8 32 80.0 4.02 0.259
4~ 79 253 69 87.3
6~ 107 343 98 916
8~ 8 276 77 895
HIRE 5 94 301 78 83.0 3.96 0.047
2 218 69.9 198 90.1
SKIERREUEPRIERE & 240 769 211 880 030 0.582
2 72 231 65 903
REFPEN T RTHR 60 19.2 58 96.7 24.06 <0.001
THR—% 200 641 182 91.0
RTHR 52 167 36 69.2
SIRAEEEZMP TR BTH 21 6.4 20 952 513 0.077
TR 215 67.2 194 90.2
TR 76 264 62 816
At 312 100.0 276 885

232 HESE EZABER, 6 AEREE, &
21.2% ; 193 ABIUESE, 561.9% ; 218 A\ EREIZ
FENIM, 569.9%. FEIEESIERAE (KA. X
B BEIMB) FEEAEENERHYERITERNX
(P>0.05) 0 M7 2,
233 FUEE BAELERER  8BIARAT
EREXRERRESREBN K. SAXBERE %Hr%i
B SREGEFRIEES . W RAXRERF M T #E R
ARNEERIERITFERENX (P>0.05) ; TIRESE
X RATHENT BB RABLRERNERERITFE
B X (P<0.05), W3 2,
2.4 WMSDs B MmEZE
LIMIERIEA RS EE WMSDs AN T E (7 =0,
&=1), UFREML. Eif. XHKEE. AtEEFE
IR, SAXRBERE. LA, 2828, SXXENK. 2
BERE. WRAMET BE RS KRG R RN
TRREREN BT 2317 logistic (MHTLR) [EVIDH,
SRETR AMEFFRBK (OR=1.994, 95%CI :
1.110~3.581) . "MH (OR=3.990, 95% C/ :1.004~15.868)
HHIEREE WMSDs R E XK &, MXHEE#S
(OR=0.626, 95% CI : 0.405~0.966) . F K L FhZEiK A
T fi# (OR=0.252, 95%Cl : 0.104~0.611) FIMIIZKIEH
WMSDs & £ Z i1, W3 3.

R3 TEMICREA SR WMSDs EME 2 logistic BV #7
Table 3 Logistic regression analysis on factors influencing WMSDs
in wolfberry harvesters in Ningxia

TE b S Waldy P OR 95%Cl

45 0316 0.486 0.423 0516 1372 0.529~3.559
i 0.258 0.322 0.640 0.424 1.294 0.688~2.434
XIZE -0.469 0.222 4.476 0.034 0.626 0.405~0.966
ASHIE(EER 0.690 0.299 5330 0.021 1.994 1.110~3.581
%R 1.384 0.704 3.861 0.049 3.990 1.004~15.868
TRE -0.066 0.207 0.101 0.751 0.936 0.624~1.406
24 -0.178 0.239 0.552 0.458 0.837 0.524~1.338
ESTEPRTEIINE S 0.097 0.250 0.149 0.700 1.101 0.674~1.799
FREEEHK 0301 0.218 1.907 0.167 1.351 0.881~2.071
EEHIRE 0.276 0.474 0340 0.560 1.318 0.521~3.337
KA 2SS REGEAER 0557 0527 1.118 0.290 1.746 0.621%4.906
W RZGFFER T iR -1.378 0.452 9308 0.002 0.252 0.104~0.611
WRAREFMATAR 0097 0446 0.047 0.828 1.102 0.460~2.638
e 2.829 1.593 3.155 0.076 16.931

U] BT E2ME : M5, B=0, Z=1; Fi8, <45% =1, 45~54 % =2,
55764 % =3, >65% =4 ; XWRRE, X5=1, N¥F=2, i =3,
B =4, KER E=5; ZMEFEFER, 10F AN =1, 10~14=2,
15FE /R E=3; EDD&J@/ AR, B=0, B=1; SRR
KE, <2d=1, 2~3d=2, 4~5d=3, 6~7d=4 ; BRI K, <4h=1,
44h=2, 6~7h=3, >8h=4 ; BEHIRE / FIHETREVEFRTEHE, & =0,
B=1; WRAMENT R/ W RABEZMITHE, RTHE=1, T
fR—L=2, RTH#R=3 ; NTEWE : BELWMSDs, =0, =1,
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