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The objective of this study is to survey the risk factors of
greenhouse vegetables farmers work-related musculoskeletal
disorderMDs). To offer the fundamentd data for agriculturd
improvement of greenhouse vegetable farms, the questionnaire
of MSDs and heeth condition were carried out. A group of 736
workerymales=492, femaes=244) in 6 branches conglitutes the
population and database for the analysis between 2004 and
2005. The sample branch was chosen based on paper are
watermelon, strawberry, tomato, melon, cucumber, lettuce.

Theresultsare asfollows 1. Smoking ratesin cucumber and
tomato isthe highest. 2. Drinking ratesin strawberry, cucumber
and lettuce is the highest in males, watermelon and melon are
the highest in femdes. 3. Regular exercise ratesin melon arethe
highest. 4. Physicd and mentd fatigue in femdesis higher then
that of maes in mogt crops except melon. That of Srawberry

and tomato is the highest. 5. The prevalence rates of medicd
diagnosed diseases are higher in order of ogteoarthitis, herniated
nucleus pulposuHNP), and hypertension. That of srawberry,
melon, and cucumber is high in case of osteoarthritis;
Stravberry, melon, and watermelon are high in case of HNR 6.
Prevaence rates of musculoskeletal symptoms among the
vaious pain aress are higher in order of low back, knees, and
shoulders. That of tomato and watermeon ishigh in case of low
back; srawberry and tomato are high in case of kness These
results can be used practicaly for agriculturd improvement of
greenhouse vegetablesfarmsto prevent MSDs

Key Words : greenhouse vegetables, muscul oskeletal
disorderyMSDs), musculoskeletd symptoms,
agricultura improvement
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Table 1. Characteristics of questionnaire subjects ():SD
Faming Sex Ageyr) Height(cm) Weight(kg) BMI

M*  P* TR M F T M F T M F T M F T

waermeon 11 37 148 514 556 529 1695 1579 1667 682 567 654 234 230 233

(114 (103 (110) G7) (Z7) (78 (85 (61) (93 (33 @48 (35

srawberry 4 57 141 529 492 514 4695 1602 1657 668 559 624 232 219 227

10 (117) (114 G3 G (69 (B4 (66 (94 (24 23 (4

tomato 68 31 P 497 526 507 1696 1603 1667 641 570 619 23 22 23

(105 (95 (102) (47) (G4 65 (72 (64 (76 (22 (1 (21

meon 49 45 A 474 432 453 1671 1590 1632 664 576 622 237 28 233

81 (65 (76) (48 (35 (9 (104 (76) (101) (7 (1) (29

cucumber 110 38 148 483 461 478 1679 1594 1656 655 591 638 232 232 232

@6 (99 ©7) (60 (53 (69 B9 (B3 (92 (24 (25 (25

|ettuce 70 % 106 478 483 480 1698 1593 1662 678 555 636 235 219 229

(108) (106) (107) (58 (2 (75 (B6) (B7) 97 25 (0 (24

Mean 492 244 736 500 489 496 1689 1594 1658 665 569 633 233 25 230

(105 (106) (106) (56 (3 (7)) (87 (69 (93 (4 (29 (26

% M Male, #*F: Female, ##*T: Total
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Table 2. Typical characteristics of questionnaire subjects ():SD
. . Working Cultivation Cultivation Working hour(hr/day)
Farming Region* . .
period(yr) period(yr) aeg(a™*) busy ssason off-seeson
watermelon F 264(+129) 166(+106) 30.2(+266) 11.7(+19) 79(*26)
srawberry DF 211(+132) 11.0(+45) 505(*+50.2) 108(+24) 75(+25)
tomato cD 23(+98) 106(*34) 630(+229) 108(+22) 45(+20)
melon E 186(+107) 164(*6.4) 80.1(*+320) 98(+33) 54(+27)
cucumber BC 197(+119) 7.3(+46) 515(+57.6) 134(+31) 6.7(+2.)
lettuce AB 19.8(+11.3) 8.7(£64) 63.2(£682) 126(+£19) 72(£22)
Mesn - 215(+121) 11.6(*756) 57.0(+484) 11.7(+28) 6.7(*+26)
¥ *Region : A Gyeonggl, B Gangwon, C Chungnam, D Jeonbuk, E Gyeongbuk, F Gyeongnam,
xxa 1 100m’, 30.25 pyeong
Table 3. Smoking and drinking rates, sleeping hour in greenhouse vegetable farmers
— Number(n) Smoking (%) Drinking(%) Regular exerdisg(%)  Segping hour(hr)
M* P T M F T M F T M F T M F
watermdon m 37 148 505 54 302 %60 3324 500 121 28 97 7612 7410
srawberry &4 57 141 536 00 319 759 28 543 160 00 96 6914 6713
tomato 68 31 9 603 33 429 735 167 546 59 74 64 7410 6510
melon 9 4 MU 563 22 309 638 311 484 106 260 176 7314 7513
cucumber 110 38 148 609 00 463 736 211 601 92 88 91 6611 731)
lettuce 70 3% 106 49 00 205 667 83 467 79 00 53 691L1) 7010
Mean 42 244 7% M6 17 370 682 26 526 107 75 88 7011 7111

% M Male, #*F: Female, ##T: Total
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Figure 1. Subjective typical health condition in greenhouse vegetable farmers
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Figure 2. Physical and mental fatigue in greenhouse vegetable farmers
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Table 4. Pearson correlation among typical health condition, physical and mental fatigue in greenhouse
vegetable farmers

ltem Ty;f:i:;':m Mental fatigue Physica fatigue
Age 0.334*** 0.116** 0058
Weight 0127+ -0056 0053
Height -0.170%** -0.069 -0.095*
BMI -0.028 -0.023 0011
Working period 0,264+ 0,064 0.009
Working hour(busy seeson) -01364+* 0021 0024
Working hour(Off-season) 0002 -0013 0036
Cultivation period 0.163+** 0029 0012
Cultivation area 0.007 0.087* 0.087*
Slesping hour 0.092* -0025 -0030
Typicd hedth 1.000 0.310*** 0.349+**
Mentd fatigue 0.311*** 1.000 0.715%**
Prysica fatigue 0.349++* 0.715¢** 1,000
¥ % p<.0B, #x pl01, #x+ pl001
Table 5. Prevalence rates of medical diagnosed diseases in greenhouse vegetable farmers (Unit, %)
Faming Wetermelon Srawberry Tomato Médon Cucumber Leftuce MeaVSum
Disease M*F*T* M F T M F T M F T M F T M F T M F T

Number M 37 148 8 57 141 68 31 99 49 45 AU 10 3B 148 70 3H6 106 492 244 736
Ogeoathritis DR' 81 81 81 476 614 532 15 65 30 265 400 330 109 316 162 100 83 94 167 209 213
IR 67 42 54 467 583 534 08 37 21 255 560 396 134 454 205 103 125 11.3 169 315 243
hemded DPR 54 162 81 369 44 440 103 65 91 347 311 330 91 53 81 100 56 85 159 234 204
nudajspulposusﬁ 136 78 108 395 518 467 94 45 73 308 457 B0 62 66 64 51 34 43 165 240 204
Chronicgestifid DPR 126 81 115 107 70 92 15 65 30 143 178 160 164 211 176 100 306 170 98 103 99
gedtric Ulogr DR 97 64 80 98 39 64 24 45 33 47 98 71 135 103 119 64 213 133 84 67 75
Hypetenson DPR 27 81 41 83 70 78 74 32 61 125 44 85 118 158 128 57 83 66 81 86 83
DR 14 42 27 102 103 103 48 44 46 104 65 87 208 307 257 101 156 124 86 86 86
Didtes DPR 18 27 20 24 35 28 00 32 10 20 89 53 00 26 07 00 00 00 43 48 45
DR 09 12 11 18 43 34 00 44 19 07 94 48 00 09 05 00 00 00 37 44 40
Ad¢hmd DPR 36 54 41 24 105 57 15 65 30 00 22 11 18 53 27 00 28 09 18 57 31
dlergy DR 23 24 23 18 88 58 08 102 49 00 10 05 16 19 17 00 12 06 11 42 27
Demaoss DPR 18 54 27 24 18 21 00 00 00 00 67 32 36 26 34 29 56 38 20 37 26
DR 21 24 22 18 09 12 00 00 00 00 30 14 52 23 38 69 64 66 32 24 28
% M Male, #*F: Female, ##*T: Total
"DPR: Disease prevalence rates , ' 'SDPR: Standard disease prevalence rates
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Figure 3. Subjective recognition about relation between farm work and medical diagnosed diseases
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Table 6. Prevalence rate of musculoskeletal symptoms in greenhouse vegetable farmers (Unit, %)
Person having the
musculoskdta Sandard 17 Sandad 2" Sandad 3" "
symptoms*

Mde Femde Tod Mde Femde Tod Mde Femde Tod Mde Femde Totd

Watermelon 103 R 135 103 31 K 3 29 122 15 13 28
(28) (865 (91.2) (928) (838 (05 (838 (784) (824) (135 (3BI1) (189

Srawberry 82 56 138 IS 56 131 71 ! 125 44 28 72
976) (B2 (979 (8923) (W2 (9 (845 (A7) (87 (524 (@91 (LY

tomato 67 30 97 67 30 97 66 30 % 55 25 80
(985 (9%68) (980 (985 (%8 (80O (971 (%8 (9700 (809 (806) (808

meon 40 3 78 40 £3) 75 26 26 52 13 17 0
(816) (844) (830) (8L6) (77.8) (798) (531) (57.8) (563) (265 (378 (319

cucumber 109 3 147 A 33 132 62 33 % 40 16 56
(91) (100) (993 (855 (1000) (892) (564) (868) (642 (364) (421) (379

|ettuce 65 32 97 56 30 86 A 26 60 8 10 18
(290 (89 (915 (800) (833) (8L1) (486) (7220 (%66) (114 (27.8) (170

Totd 466 26 62 435 20 655 FHB2 198 550 1B 109 284
(mean) (H7) (R26) (A0 (80) (02 (820 (715 (@BLY) (747 (H6) (447) (3389

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

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

T Standard 2: NIOSH Standard + over medium pain(get better after taking rest time returning home)

11 Standard 3: NIOSH Standard + over extreme pain(maintain the pain after taking rest time returning home)

Table 7. Prevalence rate of musculoskeletal symptoms among the work loaded body part in greenhouse

vegetable farmers (Unit, %)
Branch ~ Watermelon Strawberry Tomato Mdon Cucumber Lettuce Totd

Area M P* T M F T M F TM F TMFTMFTMFT
Neck B 0D 36 I B 37 71 68 M0 20 2 21 40 40 40 49 61 53 43 40 42
Back 1 30 16 26 0 28 27 26 26 14 11 13 16 21 18 24 28 26 19 24 2
Low back 8 73 8 73 8 79 NV &4 8 59 &4 62 0 MO 72 6/ 78 71 B MO 1
Shoulders 49 3H 45 61 6/ 63 40 55 4 48 3B 42 46 61 49 53 75 60 49 5 51
Amdbons 15 24 18 38 25 B 2 36 26 2 24 283 12 2 14 13 31 19 20 26 2
Handdwrigsfinges 38 24 35 41 53 45 16 42 24 2 21 25 20 40 25 17 3 283 21 371 D
Hipsthighs 15 27 18 44 54 48 22 39 27/ 18 20 19 9 26 14 13 5 17 20 3B 24
Kness 2 49 I 83 71 60 61 61 53 40 47 43 61 47 4 6/ 52 48 61 52
Fetlakles 45 35 43 49 R 42 19 23 20 2 29 26 12 29 16 11 25 16 28 29 28

* =M Male, #=*F: Female, #*xT: Total
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