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— Abstract —

The Prevalence of Musculoskeletal Symptoms and the Ergonomic
Risk Factorsamong Oriental M elon-growing Farmers

Kyu-Jung Bae, Kyoung-Sook Lee?, Yong-Ku Kong?, Gyung-Jae Oh®, Soo-Jin Lee

Department of Occupational and Environmental Medicine, College of Medicine, Hanyang University
National Academy of Agricultural Science, Rural Development Administration®
Department of Systems Management Engineering, Sungkyunkwan University?
Department of Preventive Medicine and Public Health, School of Medicine, Wonkwang University?

Objectives: The purpose of this study was to investigate the prevalence of musculoskeletal symptoms
in oriental melon-growing farmers and to evaluate the ergonomic risk factors of melon cultivation.

Methods: The study included 217 subjects growing oriental melons mainly in 3 villages. Subjects were
interviewed by means of a structured questionnaire. Instruments used the general features and symptom
table of NIOSH to evaluate tasks using ergonomic tools (REBA, OWAYS).

Results: A total of 202 final respondents answered. The prevalence of musculoskeletal symptoms
based on the NIOSH standard criteria was 162 (75.2%). The prevalence per body part for lower back,
knee and shoulder were 102 (50.5%), 86 (42.6%) and 71 (35.1%), respectively. The prevaence of pain
complaints of the musculoskeletal symptom was 91 (45.0%). The prevalence of complaints per body part
of lower back, knee and shoulder were 54 (26.7%), 41 (20.3%) and 37 (18.3%), respectively. Logistic
regression analysis showed men were at higher risk compared to women (OR=2.409, 95%
Cl=1.071~5.389), and ore than 30 years of work having a higher risk compared to less than 30 years of
work (OR=2.445, 95% CIl=1.150~5.197). High risk tasks were moving around boxes and nursery plants
for planting, transplanting nursery plants, and picking melons.

Conclusions: Musculoskeletal symptoms were very highly prevalent in oriental melon-growing farm-
ers, showing up in 75.2% of cases. They were exposed to ergonomic high risk factors such as squatting.
These risk factors must be improved in some way.

Key Words: Work-related musculoskeletal disorders, Ergonomic risk factors, Oriental melons,
Farmers
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71 APz HE(grafting), 72714 (operat-
ing power cultivator), %e=4 (flatting), A3
%7l (covering shading net), #2/2%F 4224
(moving around the boxes and nursery plants
for planting), Z&4l7](transplanting nursery
plant), £%7](thinning browse), 3 &5%%<4
(atomizing for fertilization), ¥I'241# (opening
and closing the intercover), #¢|u}”](picking
melon), & (pesticides application) & 1171 %}
dearz FEINGH(Fig. 1). Z2te] AL AES 2-3
cycles q 5970 2 A #dE 53l T5 #EIGL
o, SAl AdES] T § :

AJAIZS 2V, 7 A e A 2 Frsilnt

Fig. 1. The postures of work-types for oriental melon works.

(A) Grafting, (B) Operating power cultivator, (C) Flatting, (D) Covering shading net, (E) moving around the boxes
and nursery plants for planting, (F) Transplanting nursery plant, (G) Thinning browse, (H) Atomizing for fertiliza-
tion, (1) opening and closing the intercover, (J) Picking oriental melon, (K) Pesticides application.
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OWAS(Ovaco working posture assessment sys-
tem)”9} REBA(rapid entire body assessment)’Z
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947 (46.5%)°1J L, A% Fﬂﬂ]ﬂ% 58 2/‘1](+
11.3) 4748 B¢ 59.4*%1&11.4), odE 56.94 (£
11.0)JeIe. B S EFstdE w 504 mlwko] 477
(23.3%). 50~59417F 607 (29.7%). 60~69417}F 567
(27.7%) B 1041 o]’de] 397 (19.3%) 1At}

B A9E2 30.59(+15.8)010x, A9EE 104
ooz BReils w10 mlwte] 227(10.9%), 104
~199d°] 33%(16.3%), 20:d~290] 377 (18.3%)°]
3L 309 ol AYdES 7 SHEAE 1107 (54.5%)

o= AwtoldE AR, v, A&
=5 2 A4E Y% 59 E 5= &
(Table 1)

Table 1. General characters of study subjects (N=202)

Characteristics Persons (%)
Gender

Male 108 (53.5)

Female 94 (46.5)
Age group (year old)

<50 47 (23.3)

50~59 60 (29.7)

60~69 56 (27.7)

=70 39 (19.3)
Marital status

Married 186 (92.1)

Single 4( 2.0)

Bereavement 9( 45)

Divorcement 3( 15
Smoking

Never 138 (68.3)

Ex-smoker 15( 7.4)

Current smoker 49 (24.3)
Alcohol drinking

No 90 (44.6)

Yes 110 (54.4)

Missing 2( 10
Work duration (years)

<10 22 (10.9)

10~-19 33(16.3)

20~29 37 (18.3)

230 110 (54.5)
Exercise for health

No 151 (74.8)

Yes 51 (25.2)

Table 2. Prevalence of musculoskeletal symptoms by National Institute for Occupational Safety and Health standard criteria* of

study subjects (N=202) persons(%o)
Gender Working duration Exercise for health Total
o
Male(n=108) Femae(n=94) <30(n=92) =30(n=110) No(n=151) Yes(n=51)
Body regions
Neck 19 (17.6) 15 (16.0) 13 (14.1) 21 (19.1) 26 (17.2) 8(15.7) 34 (16.8)
Shoulder 39 (36.1) 32 (34.0) 28 (30.4) 43 (39.1) 55(36.4) 16(31.4) 71 (35.1)
Arm/Elbow 23(21.3) 14 (14.9) 16 (17.4) 21(19.1) 28 (18.5) 9(17.6) 37 (18.3)
Hand/Wrist/Finger 19 (17.6) 20(21.3) 20 (21.7) 19(17.3) 30(19.9) 9(17.6) 39 (19.3)
Low back 50 (46.3) 52 (55.3) 42 (45.7) 60 (54.5) 83(55.0)" 19 (37.3)" 102 (50.5)
Leg/Knee 38(35.2)" 48 (51.1)" 29(31.5" 57(5L.8)" 68 (45.0) 18(35.3) 86 (42.6)
Total 77 (71.3) 75 (79.8) 65 (70.7) 87 (79.1) 117 (77.5) 35(68.6) 152 (75.2)

*the symptom existed for 1 week and at least once per month during last one year, "p<0.05 by x*-test.
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Table 3. Prevalence of musculoskeletal symptoms by pain complain criteria* of study subjects (N=202) persons(%)
Gender Working duration Exercise for health Total
Male(n=108) Female(n=94) <30(n=92) =30(n=110) No(n=151) Yes(n=51)
Body regions
Neck 3( 2.8) 8( 8.5) 3( 3.3) 8( 7.3) 9( 6.0) 2( 39 11( 54)
Shoulder 19(17.6) 18(19.1) 14 (15.2) 23(20.9) 30(19.9) 7(13.7) 37(18.3)
Arm/Elbow 12 (11.1) 7(74) 6( 65  13(11.8) 15( 9.9) 4(78) 19 ( 9.4)
Hand/Wrist/Finger 4(3.7) 10 (10.6) 7(7.6) 7( 6.4) 12( 7.9) 2( 39 14( 6.9
Low back 20(18.5)" 34(36.2)" 17 (185" 37(33.6)" 45 (29.8) 9(17.6) 54 (26.7)
Legs/Knee 16 (14.8) 25 (26.6) 14 (15.2) 27 (24.5) 36(238)" 5(9.8)" 41(20.3)
Total 39(36.1)" 52 (55.3)" 31(33.7)!  60(545)" 75(49.7)!  16(31.4)" 91 (45.0)

*the symptom existed for 1 week and at least once per month during last one year, the pain is over the ‘severe grade’ pain level
(workers complain of pain during the work, but the pain is not relieved after resting), "p<0.05 by »*-test.

ol e A$)S AA 1529 (75.2%)°1t}. E ol
A A2 179 (71.3%), T59(79.8%)2] FFHER 4l
Db%RAE =hou BAHCR foldt Aol gl
=0.192). TAPIZE 309 7o 2 UE FAIZE
W A ECA 30 BTkl 657 (70.7%), 30 ©]/de]
87T (79.1%)2.2 30 o]de] FTAMIITe fHEe
oF 8% =dou, FAAHCRE {3t Aole gt
(p=0.192). AZE A 5ol et Hrls we
78S 5L 3= o] 359 (68.6%), Srehe ol 117
W (78.5%)0.2 H|E Fol= TollAe IZFA

FHEC] A 99ko1}(9.9%) BAACE o3l Ajo]
= A H(p=0.260).

ﬂxﬂ%" ¥ fHEL 7 1024 (50.5%) % VY =
%L, F5 867 (42.6%), oI T1H(35.1%) ol ATt

= —‘%%’4011*1 Aol FARTHp=0.032), FAIZE 30
o]/ol 30 U]‘?}i‘:‘r(pfO 004) SATH o= Fefs
A e 38 FHES B4t o8 oA e &5

|

S e A A A 1 FARALE Fola
Al e 24 88 HATHp=0.035)(Table 2).

L
oX
o

527 (55.3%) 2= 2/ 39 (36. 1/)5“%
Aoz fFolstAl E34tHp=0.007). o/\P]{F% 30 71
TR Uw AP FHEANARE 30d ©]e] 60
B (54.5%)o & 30 m kel 319 (33.7%)E vt
(p=0.004), 28]x AZS AT FFAFY Z-FolA,
+E= o @¥v wol T5E(49.7%)28 +Es ot
T 169 (31.4%) Btk FAACE FootA Z=AA S
% | =2 A2 Yehutth(p=0.034).

AAFAE FHES 58 71 8 E(Table
D3} 2ol HMAlA slel7} 5478(26.7%) = 7V =8k

~

Table 4. Factors related with musculoskeletal symptoms by
pain complain criteria* by binary logistic regression anaysis

Characteristics Adjusted OR" 95% C.I.*
Gender

Male 1.00

Female 2.40 1.07-5.39
Age group (years)

<60 1.00

> 60 1.03 0.48-2.19
Alcohol drinking

No 1.00

Yes 0.58 0.29-1.17
Smoking

Never/ex-smoker 1.00

Smoking 1.90 0.82-4.39
Marital status

Married 1.00

Etc. 0.52 0.16-1.71
Work duration (years)

<30 1.00

> 30 245 1.15-5.20
Exercise for health

Yes 1.00

No 1.88 0.91-3.89

*the symptom existed for 1 week and at least once per month
during last one year, the pain is over the ‘severe grade’ pain
level (workers complain of pain during the work, but the pain
isnot relieved after resting).

TOR: Odds ratio

*C.l.: Confidence interval

5 4179(20.3%). o178 379(18.3%) oIt
2 R9IA el P RTHp-0.006), FAITE 30
ol 30d mlwhunt BAGH 0= felsl we Z
§2 ¥GoR(p=0.017), & ¥odNE &5
S e A7k e A% va BANHCE &
A B F4 $UES BYTHp=0.043) (Table 3).
F3E44 71 F0E WASFRAAN fIF Aol7} 9
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A BT} 22AAA G 1A F Qe WEE 1WA g angel AUt 4GAee AuEs
< Qo g3t 0|3y A28 AARAN Aste A o] 6,270 ne, B A} 290] YT gl AP
vl oJ/d°](OR=2.41, 95% CI=1.07~5.39). 2dEe] (hr/ha)oi vebd Az $£X]71(271.8) 251 o] Aful
30 mgke] H]E) 30 o] el (OR=2.45, 95% CI A F ZAGA 7ol 7P Z29ler, tggoge ey
=1.156~5.20) & F=E 7Kt A4S S8 &% (135. 9 H' 270 (94.3)¢] =elAeH(Table 6).
& T A9E DHFRAANE fAF Aolg vehl =AY BOulE AAAZES 3 AN G
o} RN E 2 Aolrt e Aee et o) $AHoR ool & Aoz Rudd. v
(Table 4). MAZF ] 5= 2APAIEE Aoy A es @
A 37k At
3. ztglesd flps
LS|
49esd ANAYES $4F A3 REBAYS
8~129 nYFT A AE, WA A 49 B ATNE Ak 2ol 7l Aul A Eae o
) Ma/EE ARRG, BEAUl SRV, BARIZ 2 13 A o Bea el dedd) e
Z T Ao, UriA e REBAYNS 5~T89 o 2224 34 38 249 Azkzeae wrts
ZHIRE Al OWAS AC 8 49) mﬂm AN
AP Ha/BF AA]], BT w2 2ZAA $4 FHEL 5TiaA EeR dd
N Adol At Table 5). (26.7%). 98l/F5(20.3%), ©171(18.3%) TolAHt.
Table 5. Ergonomic risk levels of oriental melon works
REBA' Score

Elements of work OWAS* REBA'

Waist Neck Leg Upper arm Forearm Wrist Weight force Knob Action

Grafting 2 10 3+1 2 1+2 341 1 2+1 0 3 0
Operating power cultivator 1 6 1 1 1+2 4+1 1 1 0 0 1
Flatting 3 8 4 2 142 2 1 1 0 0 1
Covering shading net 2 11 4+1 2 1+2 3 2 1+1 0 3 1
Moving around the boxes & nursery plants 4 11 4 2 2+1 4+1 1 2 1 1 1
Transplanting nursery plant 4 12 4+1 2 1+2 4+1 1 2 0 3 1
Thinning browse 3 11 4 2 2 4+1 2 2 0 0 1+1
Atomizing for fertilization 1 5 2 2 1 2 2 1 0 0 0
Opening& closing intercover 1 4 1+1 1 1 3 1 1 0 0 1
Picking melons 4 13 4+1 2 1+1 4+1+1 2 1 2 0 1+1
Pesticides application 3 7 2+1 1 1+41  2+1 1 1 2 0 1
*OWAS: Ovaco working posture assessment system, 'REBA: Rapid entire body assessrnent
Table 6. Work duration of elemental works

Elements of work Work hours/day Work days/year Work duration/ha
Thinning browse 10.00 18 271.8
Picking melons 3.00 30 135.9
Opening& closing intercover 1.25 50 94.3
Pesticides application 1.30 40 785
Covering shading net 9.00 2 27.2
Transplanting nursery plant 6.00 2 18.1
Operating power cultivator 7.00 3 317
Grafting 9.00 1 13.6
Moving around the boxes & nursery plants 3.00 2 9.1
Atomizing for fertilization 6.00 2 18.1
Flatting 1.50 3 6.8
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