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Health Condition and Musculoskeletal Disorders (MSDs) in Fruit-growers
Kim, Kyung Ran - Lee, Kyung Suk - Kim, Hyo Cher - Ko, Eun Sook” - Song, Eun Young'
Dept. of Agricultural Engineering, NAAS, RDA
Dept. of Clothing and Textiles, College of Human Ecology, Seoul National University’

ABSTRACT

The objective of this study was to analyze the factors regarding work-related musculoskeletal
disorders (MSDs) in fruit-growers and offer the fundamental data for work improvement.
The 587 fruit-growers (409 males and 178 females) working with 5 kinds of fruit: apple,
pear, peach, grape, and mandarin participated in a questionnaire survey regarding MSDs
and health condition in 2004 and 2005.

The results are as follows: 1. Smoking rate was highest in apple growers. 2. Drinking
rates were highest in male peach growers and in female grape growers. 3. Regular exercise
rates were higher in pear and mandarin growers. 4. Physical and mental fatigue was higher
in females than in males in most cases. 5. The prevalence rate of medically diagnosed
diseases was highest for osteoarthritis (16.4%), herniated nucleus pulposus (HNP, 13.5%),
and chronic gastritis/gastric ulcer (10.5%). As well as, the prevalence of dermatosis was
higher in pear and mandarin growers. 6. The prevalence rate of musculoskeletal symptoms
among the various pain areas was highest for lower back, shoulders, and knees. The
prevalence rate was also high for lower back, shoulder and knee pain in apple and grape
growers. 7. The significant indexes used determining the musculoskeletal symptoms were
BMI, working period, and regular exercise. These results can be practically used for work
improvement for the fruit-growers to prevent MSDs.

Key words: fruit-growers, musculoskeletal disorders (MSDs), musculoskeletal symptoms, work
improvement
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Table 1. Characteristic of the fruitgrowers
Fruit Gender Age(yr) Height(cm) Weight(kg) BMI(kg/ i)
rui -
FFrt M F T M F T M F T M F T
473 498 482 1709 1501 1668 689 57.0 646 235 224 231
Apple 80 45 125 1%y (110) (1L6) (.6 (7 G0 02 ©0 (107) (24 (3 @8
550 539 546 1696 1581 1655 691 599 659 239 233 237
Pear 65 36 101 170y 88) (103) (5.9 63 B2 05 70 O @5 @7 35
492 505 496 1705 1610 167.1 686 588 65.1 236 226 232
Peach 65 35 100 o3y 83) ©99) (60 67 (8 @7 ©8 102 24 (G2 @D
538 S0 529 1685 1604 1666 672 583 650 236 226 234
Grape 10232 134 53 09) (103) (.8 G.7) 67 83 66 02 (23) (G0 @9
: 520 549 525 1695 1572 1667 706 S92 679 245 240 244
Mandarin =~ 97 30 127 55 o1y (10) (62) (14 ®3) ©.1) @) (101 28 28 (28
515 516 SL6 1697 1592 1665 688 585 657 239 230 236
Sum/Mean 409 178 587 117y (98) (107) (60) (64) (7.8 ©0) @5 (100) 25 @G @7

™: Male, TR Female, . Total



8 BHEX|GALs|MEIslE x| M20J 15 2009

Table 2. Working career of the fruitgrowers

Working

Cultivation

Cultivation

Working hour(hr/day)

Fruit Region® period(yr)  period(yr) area(a®) farming season off-season

Male Female Male Female
Apple D, EF 239(15.1)  152@8.5) 108.4(926) 10.12.2) 10222 5429 5.5(2.9)
Pear ACD 26.6(12.0) 22.0(11.7) 119.4(91.4) 10424 10.4(2.5) 5.6(2.6) 5.5(2.6)
Peach A B 21.2(12.7) 9.9(6.0) 111.6(94.0) 12.1(2.6) 12.1(2.6) 6.7(2.4) 6.7(2.4)
Grape A 22.9(11.9) 18.7(9.6)  94.4(70.6) 10.7(2.6) 10.6(2.5) 4.92.2) 4.9(2.3)
Mandarin G 26.0(13.2) 245(10.5) 96.9(96.3) 8.6(1.9) 8.6(1.9) 4.1(1.9) 4.1(1.8)
Mean - 24.1(13.2)  18.9(10.9) 105.1(89.3) 10.2(2.6) 10.6(2.6) 5224 5.5(2.8)

"A: Gyeonggi, B: Chungbuk, C: Jeonbuk, D: Jeonam, E: Gyeongbuk, F: Gyeongnam, G: Jeju,

L a: 100nf, 3025 pyeong
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Table 3. Smoking and drinking rates, sleeping hour of the fruitgrowers

(Unit: %)
Smoking  Drinking Sxeegrg %:; Sleeping hour(hr) Subjective health condition
Fruit M F' ™ F M F M Very good Good  Normal Bad  Very bad
M F M FM F M F M F

Apple 60.0 6.7 675 205 11.8 6.8 7.6(1.1) 7.50.9) 5.0 1i.1 22,5 22.2 53.8 422 13.8 11.1 50 133
Pear 415 0.0 63.1 194 327 333 7.3(1.2) 6.9(1.4) 123 5.6 40.0 30.6 339 30.6 123 306 15 238
Peach 400 0.0 785 143 148 3.1 7.1(1.2) 7.2(1.2) 62 29 554 543 246 200 139 200 00 29
Grape 356 00 663 226 15.6 133 75(1.4) 7.6(1.4) 49 3.1 27.5 18.8 47.1 594 186 188 20 0.0
Mandarin 51.6 0.0 69.5 103 33.0 320 7.2(1.0) 7.0(1.0) 52 6.7 351 33536633 41267 21 00
Mean 46.6 1.7 68.7 17.7 215 162 74(1.2) 7.3(1.2) 6.4 62 347 264 443 42.1 125 208 22 45
M Male, TR, Female, *T: Total
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Fig. 1. Physical and mental fatigue in fruits farmers
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Table 4. Correlation among typical health condition, physical and mental fatigue in fruits farmers

Typical health condition

Physical fatigue Mental fatigue

Age 0270™
Weight 0.167™
Height : -0.189"™
BMI -0.061
Working period ‘ 0267
Cultivation period 0269
Cultivation area -0.021
Working hour(busy season) -0.010
Working hour(off-season) 0.003
Sleeping hour 0.058

0.208" 0.156™
0210" 01477
0.186" 0.100™
0.126" 0.109"
0.147" 0.100™
0.031 0.027

-0.001 0.008

0231" 0130
0.176" 0.084™
0.024 -0.006

"p<.05, “p<01, " p<.001
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Table 5. Prevalence rates of medical diagnosed diseases in fruits farmers
(Unit: %)
Apple Pear Peach Grape Mandarin Mean
MF T™MT FTMTFTMTETMTFETMFE T
DPR'  17.5 267 20.8 200 333 248 4.6 00 3.0 245 250 246 19.6 433 252 181 253 203
SDPR™ 16.8 33.1 242 125 267 189 45 00 23 121 262 17.6 13.7 452 28.1 130 199 16.4

Hemiated DPR 150 15.6 152 18.5 389 25.7 108 57 9.0 14.7 18.8 157 18.6 300 21.3 157 214 135
nucleus

pulposus SDPR 15.1 169 158 13.8 31.8 21.9 166 3.0 100 7.6 18.3 11.8 10.0 36.6 222 127 143 135
Chronic DPR 225 67 168 21.5 250 228 3.1 00 20 49 156 7.5 124 200 142 125 129 126
g::g:;ml[ncer SDPR 231 4.2 145 139 243 186 24 00 12 26158 79 67 127 94 112 99 105
DPR 75 22 56 92 139 109 108 00 7.0 10.8 21.9 134 11.3 100 11.0 100 90 9.7
SDPR 92 73 83 56 7.7 66147 00 76 85217137 62 67 64 88 82 85
DPR 88 89 88139 83119 46 29 40 69 94 75 72 00 55 81 62 175
SDPR 52 143 94 86 27 59 36 11 24 55 89 69 41 00 22 55 62 59
Asthma/ DPR 88 67 80 77 00 50 15 29 20 29 31 30 72100 79 56 45 53
allergy SDPR 113 118 115 7.7 00 41 85 11 50 39 42 40 71 52 62 78 52 65
DPR 75 44 64 77 56 69 46 00 30 49 31 45 83 00 63 66 28 55
SDPR 55 45 50103 1.8 64 49 00 25 34 27 32116 00 63 65 15 40

"M: Male, E; Female, 1 Total
’DPR: Disease prevalence rates, $SDPR: Standard disease prevalence rates

Fruit

Osteoarthritis

Hypertension

Diabetes

Dermatosis
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Fig 2. Subjective recognition about relation between farm work and medical diagnosed diseases

I F A mgEA FGAe] HABEA A
TEAAAEY EAE A Flo] $4eY
23y & JAch ZES FHES JFEY A
HEE FAHY 9 FUEESe 74, o), A
Z5o] EA Jvelhgon e ulel He B
OFES AAG BE FFoA Aol G4 B
o f8 &) o A4 Jelyith 53 gg3E9
7S 4o ©WE FHEY Aot wle A U

S, ole AT dAol £2 ke FAdul
|3 ZARte] thE2r] wZoln, ojAje] F&
e A FEelu #xE2r] AL By
%7, IAFE FEFRYV, 75 V) 59 F
AR 7E Br) qEQA Aoz Agdn =3 B
NEL 4F, 3I8EZ, 5 5ol 93t gkt
AREAFS %43 Y Aoz d¥A Yo &
oF7 {AZ ] HyE FWE F 1730 JRAY
o2 oeix givk ¥ A7Ad uRaAg wxy
FHES W(64%) TE63%) 3] M =
%k, Aol et Ae dadol o4 B o9 ¥
ok Yd&(1982)S 4139 wof AX ¥q 2
5278(12.6%)°] FFAFRE AY3IHcty wuF
"7t Aok olE HAE ) AL dAdo] oA B
o 5 A4xAYPL Fled ol =FFEAZe]

9 47 WEQ Zoz HAHEEZNE A5H

g3 2005). A2 # L2712 E FHES 6.5%
AT, ARE0] 115%2 71 BA Vb))
AFe A8 A7 AES HAs 2005004 B
3% vEPoigdlel A 2 dHEr] A% &
HE 15% 20t 843 & £&2o9ch A&
0012 23l o APGHA FHEol
FA) AL 5%etil Rastgon, fAA 1
111% F 38.7%7F 8o ZE=E vt B
23lgch olgd B Rol ¢uet ¥y
oA B2 AP TF7FF o] BAYET 9]
A2 FAHM, o] WAYF o|F o] N FW
oive} Aoz HAE 7R of dzl)

Fig 2t F42E $QUASE Aoz AW
FHAE F oAloAl dgire ey AL
o] BAGE ZAR AFoitt. FFHERZ AFHEA
FHVEESE, BEY, AN 2 dEzr] 2E, o
1y ¢og FAY #Ho| wA el F
ZHE AR FRYEFTE EE90.5%)>%
E, B5ol77.8%)> A H13.7%)w=0.2 EA e
won WHYL FX(90.9%)>7HE(81.3%)>A}
(76.9%)=2.2 A VEeRgth Ha © oy 2]
ARL  EHol100%)>EE(75.%)> AL H70.0%) &
o2 FA Jehd, §3) HeolAuiAEe] A
vEbgth WRe ul(85.7%)>E5(83.3%)> At}

Ao e



Table 6. Prevalence rate of musculoskeletal symptoms in fruits farmers

N(%)
Fruit Apple Pear Peach Grape Mandarin Mean
Person having e M 790988)  59(90.8)  54(831)  94(922)  80(825)  366(89.5)
musculoskeltal  Female 44978)  350972)  2982.9) 32(100)  28(933)  168(%4.4)
symptoms® Total 123(984)  94(93.1)  83(830)  126(940)  108(850)  S534(91.0)
Male 74925  50(769)  S54(83.1)  94(922)  63(649)  335(82.0)
Standard 17 Female 20933) 32889  29829)  31969)  25833)  159(89.3)
Total 11692.8)  82(812)  83(830)  125933)  88(69.3)  494(84.)
Male 48(60.0)  35(53.8)  20(446)  80(784)  45@64)  237(579)
Standard 2% Female 31(689)  19(52.8)  14(400)  30938)  24800)  118(66.3)
Total 79632) 54535  43(430)  110821)  69(543)  355(60.5)
Male 260325  21(323)  16246)  37(363)  18(186)  118(28.9)
Standard 3¢ Female BGLY)  16(44.4) 5143)  18(563)  16(533)  78(43.8)
Total 49(392) 37366  21210)  55410)  34(268)  196(33.4)

" Person having the musculoskeletal symptoms: Person having the musculoskeletal symptoms of the 9 areas in
musculoskeletal system during 12 months

"Standard 1: The case of occurring the musculoskeletal symptoms over a week at least or one time a month during
lyr (NIOSH standard)

"Standard 2: NIOSH Standard +
* Standard 3: NIOSH Standard +
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Table 7. Prevalence rate of musculoskeletal symptoms among the work loaded body part in fruits farmers

(Unit: %)
Fruit Apple Pear Peach Grape Mandarin Mean

Body part M F ™M F TMT FEFTMTFETMT FETMF T
Neck 43.8 57.8 48.8 26.2 22.2 24.8 13.8 22.9 17.0 27.5 43.8 31.3 22.7 53.3 29.9 27.1 40.5 31.2
Back 28.8 37.8 32.0 169 11.1 149 6.2 17.1 10.0 12.7 344 179 8.2 367 15.0 144 27.5 184
Low back 75.0 80.0 76.8 49.2 63.9 54.5 38.5 45.7 41.0 66.7 78.1 69.4 392 733 47.2 54.5 68.5 58.8
Shoulder 525 71.1 59.2 354 55.6 42.6 29.2 37.1 32.0 45.1 56.3 47.8 33 56.7 38.6 39.6 56.2 44.6
Arms/elbows 28.8 46.7 352 13.8 139 13.9 10.8 20.0 14.0 17.6 25.0 194 11.3 26.7 15.0 16.6 27.5 19.9
Hands/wrists/fingers  35.0 62.2 44.8 12.3 16.7 13.9 24.6 28.6 26.0 18.6 37.5 23.1 13.4 30.0 17.3 20.5 36.5 254
Hip/thighs 21.3 444 296 108 139 119 46 86 6.0 11.8 28.1 157 4.1 167 7.1 105 23.6 14.5
Knees 47.5 57.8 51.2 23.1 33.3 26.7 30.8 34.3 32.0 382 50.0 41.0 289 50 33.9 34.2 455 37.7
Feet/ankles 325 444 368 154 50.0 27.7 154 5.7 12.0 14.7 18.8 157 14.4 26.7 17.3 183 303 220

'M: Male, 'F: Female, *T: Total

ZE339%)2E +£208 HA Jehgth A
UE FFEAEE AFEY, v FEoA dAo]
g4 2ot B3 5 oA o 52 AL A9
B3 o] F9olA oJAo] JAHL o ¥
< B 553488 BYY. 53, o, =,
3 YReyHERAE I A7t FIUT
JEhﬂ 5, 3 o, e, +& 29 5F 34

£& ZEFFNA FEAe|r) FIEH e, A
AR JHolNE TS TFEAEE Az
Soll A FEElA JER Ade) mE 2P EA 0]
OES ¢ & Utk HAHIH 51998 TE3
5o 79 #8HYA BHI AJAAZ U8
E3 o) B0 tig] O U o & %
F 3488 BYda Rusigon, = g A
PAHFHAZ T 2002)°0ME ETEAEL A
2 F M ge AE AN &Y AAs
A AA>A7>EE] FRAAA £olglen, XX
TFEHAAYL =52 =7 £ FAYe ol ond, 3
g AN F AMA BE E3 A2 FF 249 A
N A% ot oo 18 AYetE H T
o] Retaqleo R motgEltty ot B A7
AR AR AT F2AEAT22003)04 2=
E g Fh9 3548 Ul E AHANLE B

EAA ABLYES T A3 F2 F
FE Zadte FY2E UE(24.7%), 31823.1%),
AM(3.3%), &3 F(3.0%)e £olgtn BRIustY

oy & A7elAe &g, oA, 7§, & €0l
o FAE T(1999)2 252 o=
AR YPE A AF sk AHelA AF 24
s, RAEG A} FAL D& 5
£ o H3q) AAG Fo| 7pAA HE 85
& AAge 2%, Ad, 4 T AN=2Hd 7]
B3 olo] wAYstH, =2l WE B YY)
Soll o8 AR Ho| FHA|AY oW FHI F
HoRE WA & « JIntx Bust A
519972 3ElE FE ol do g KA
& e TEAE F 610%7F 85 & 34FHY
i, 8FAgY gL e Foe A A
AollA ZAZE HHE Zdo] A F o] dojAl=
T G A9 gen, B Y AA
3 AEF Y FEE Ut 2%Fo] HEIG
R w]=e] Rosecrance 5(2006) &
A9 14 BE7L 8502 WU HERW A
o2 rBuslgon], vdd=2| Hildebrandt(1995)
= FUYEE ez & dATelA e, §

HFERY o2 5F 14—301 ES4tha B3s}

2 K

Avsizt susl 2EA
154—3— 7998 ¢ % Aok



pRER Sololo| ZHZMAIE] O BN EX

Table 8. Logistic regression analysis using experience of musculoskeletal symptoms as dependent variables

Independent variables”

Regression Coefficient

Male Female Total
BMI 0.583" 0429 -0.485*
Working period 40.193 0.179 0.198"
Smoking 0.138 -0.034 -0.080
Drinking 0.079 -0.036 0.111
Regular exercise 0.872% 1.206* 0923**
Sleeping hour -0.194 0.477 0.072
Subjective health condition 0.018 0.192 0.039
Physical fatigue 0.674* 0.068 0.420
Mental fatigue -0.370 -0.128 -0.295

“p<01, ‘p<.05

*Independent variables: BMI(~20=1, 20~25=2, 25~=3), Working period(~10yrs=1, 11~20yrs=2, 21~30yrs=3, 31~40=4yrs,
40yrs~=5), Smoking(non smoker=1, smoker=2), Drinking(non drinker=1, drinker=2), Regular exercise(do regular exercise=1,
doesn’t regular exercise=2), Sleeping hour(~7hrs=1, 7~8hrs=2, hrs~=3), Subjective health condition (very bad=1, bad=2,
normal=3, good=4, very good=5), Physical/Mental fatigue(not tired=1, a little tired=2, tired=3, very tires=4)
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