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ABSTRACT

This paper describes the current status of musculoskeletal disorders(MSDs) and its ergonomic risk factors, including the
preventive intervention in terms of the working conditions and health promotion among agricultural workers. Korean
agricultural workers have been exposed to the poor working condition. They have suffered from a variety of work-related

injury and diseases more than the general population or the other occupational group. MSDs are one of the most prevalent
problems threatening the agricultural worker's health and quality of life. Low back pain, osteoarthritis of hip and knee joint
and carpal tunnel syndrome are well known MSDs that was found easily and frequently among agricultural workers. MSDs
are worsened by poor ergonomic working conditions such as heavy weight lifting, repetitive movement and awkward posture
which involves squatting with long sitting work on the ground, long working hours and heavy workload which are inherent
in the greater part of agricultural works. Even though Korean agricultural workers are very weak population in terms of
occupational safety and health, no many studies were conducted in the past and no many social and institutional supports
were provided sufficiently. We need more interests and efforts in agricultural fields to improve its working condition and to

promote health status of agricultural workers.

Keywords: Work-related Musculoskeletal Disorders, Ergonomic Risk Factor, Agricultural Workers

1. Introduction

2 BiA EEFAAE S (Work—related Musculoskeletal
Disorder: ©]3} WMSDs) ©] & H}HX—.* A&7 T Hxp
AxeE A AR QA FFolvt A EA4o] 3
o] Yeh= Ao w s8], &, oA, #, &5 T ¥
el =2 vebdth, WMSDsE 1960 =A% 7]
(International Labor Organization, ILO) ol 2]3] =13
g Az SR QIFH o]F 1980l vl= 4 &
ol FQ APRATAE hFH AT v]=29] 9 1999d
of Al AkAANNAFS oF 1/3(2F, 647,0007) & *FA51
ol& k] 38 wid 150~2009 E&i9] nlgo] A&
Ha = AAOItHOSHA, 2000). gyl A= 1996
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olgl A ¥ A
20064 60.9% (6,233
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T3 FAZ

dize] WMSDs7h Aoz 1%
¥ Z WMSDs7} x}ﬂo = 1 o]
), 20079 67.3%(7,723%) = vl
Labor, 2008) 2F¢]obd Bz ftokof| A o}
chol 1L glek.
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2. Prevalence Rate of Musculoskeletal
Symptoms Among Agricultural Workers

FHAY TEAASY T EC gt At JeFEE
Q1 (Kim et al., 2009), A 17535 21 (Kim et al., 2009),
2 Kee, 2009), 552d5AMHLee and Lee, 2006),

93 e} AAA Fa7E AR Kim et al, 2010), 3041 014 FQEARHOh
HAFH= 54 B opdel vdabes 59 AEe] 7 etal, 2001), AR E YA (Kim et al.,, 2008), 2] A=l
T ASEF AQJoR A wEge FUHE sty Atk sYABae et al, 2011), EEAEYA (Lee et al,
44 79 FRF] HlEo] Fad o] EE FdUlA 2008) sl thall Akt AlElEe] vk (Table 1).
Table 1. Prevalence rate of musculoskeletal symptoms among agricultural workers
Researcher Object Method Result
- Prevalence rate of musculoskeletal symptom over one body area is 91.0%.
Kimet al., 587 Surve - Prevalence rate over one body area of NIOSH standard 1 is 84.2%.
(2009) Fruit-growers Y| -Male farmers: BMI and regular exercise, and physical fatigue are significant variables.
- Female farmers: Regular exercise is a significant variable.
Kim ot al 155 red pepper - Prevalence rate of musculoskeletal symptom over one body area is 90.3%.
I;O%Qa 2 £ pepp Survey | - Prevalence rate over one body area of NIOSH standard 1 is43.9%.
( ) armers - Workload of factors: Climate, Excessive force, Vibration, Dynamic work, Repeated work.
Ki. 84 Surve - Prevalence rate over one body area of NIOSH standard 1 is 96.4%.
(2009) farmers UIVEY | _Kind of crop, farming period significantly affect the prevalence rate.
Lee et al 1225 - Prevalence rate over one body area of NIOSH standard 1 is 80.6%.
e;: Oe() 6a " £ ’ Survey | - Female, Main crops and Exposure to Ergonomic risk factor significantly affect the
( ) armers prevalence rate.
Kim et al., 358 Surve - Prevalence rate over one body area of NIOSH standard 2 is18.4%.
(2010) farmers UIVEY | _ Prevalence rate of women is significantly high than man.
- Prevalence rate of musculoskeletal symptom over one body area is 89.0%.
- Prevalence rate of women is significantly high than man.
Ohetal, 661 Surve - Men: Less than 2 people, higher the quality of life, prevalence of musculoskeletal
(2001) farmers y symptom is significantly high.
- Women: Higher BMI, bad health status, prevalence of musculoskeletal symptom is
significantly high.
Kimetal, | 736 greenhouse Surve - Prevalence rate over one body area is 94.0%.
(2008) | vegetable farmers Y| - Prevalence rate over one body area of NIOSH standard 1 is 89.0%.
Bae ct al 217 oriental - Prevalence rate over one body area of NIOSH standard 1 is 75.2%.
?26061 la) ” | melon-growing Survey | - Female, more than 30 years of working history, prevalence rate of musculoskeletal
farmers symptom is significantly high.
Leectal, 64 vineyard Survey | - Prevalence rate over one body area of NIOSH standard 1 is 73.4%.
(2008) workers
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A ATES B AERANE B olFelR H 1d
ojufe] zt F-9PH A5 o -8} wmARI A A AT
(National Institute of Occupational Safety and Health,
NIOSH) el AH-¥l 28l HEAE o] g3t 7 ¥-9)
H 3 FEES 2ARIATHINIOSH, 1993). NIOSH 9+
ol AREE 7]l mhEt Sde] Aok 15 o A5y
At gk ol g W o]} HRE = Aol sdEHE A T
A SR g oJsle] (Hales et al.,, 1994) I AASA #
WES AT A AeA5s9e] FEES 84.2%°1%
o™ (Kim et al., 2009), =ATF5HAL] FHES 43.9%

(Kim et al., 2009), 5912 FHE2 96.4% (Kee, 2009),

FEMAFARLY] FHES 80.6% (Lee and Lee, 2006),
A A s FHES 89.0% (Kim et al., 2008), #<]
AlEdde] FHES 75.2% (Bae et al., 2011), E=Au)
FAAY] FHES 73.4% (Lee et al., 2008) 03T} FAto]
% 15U ol A&E 1, & ol 3 ¥ o]} HkEyy
Zo ArE 2 AR )= A9g Hos 224
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3. Ergonomic Risk Factor of
Musculoskeletal Disease

90 olF= E7AI7E wol HEHIAN A2 P
1ol EqiEA s @7 A flelA L 9T
& miste ARl wE A vs SHva &
F Ak E7IAZE BEE] Sl Beel® wAd #o]
st AAEA Fa F717 ARl W AlFe] mEis
FRE EEA o] wddEe] v Aok ket
2 9 el mEHAL AT 53] SFEE AFshs &
o, BARE A Qlofok shs 5 A9 @4, BE @8 2
TR <, R A, v w4, ALY EGE S
9] 57179 A% Gol TFAAARS 9] I Utk

3.1 Prolonged squatting or bending position

AR QoM diEF A Z2EAAAS A F9 st
AR 2aAY sEE sole AHE = T Atk 5
1, 2733 Aeeld F8E 60% Wz gAY =
FefellA] SR o R SEE FREle AAIZE EA7L
o= el @], 9] 5 ulFRe ANEE A Eol
Joll sigelct elEdele 2FAASY FHES AR
A7, 32 (50.5%) 7t AA T2 FHE T 7P =3
ol A, BV, £47], ] ZAgelMe 2oy ¢k
v A9k Bt ] woR sk ZloR A7METH(Bae
et al,, 2011). HJH3F-2o M= 48] £lo] o], EntE,
271, b, S S5 Apisked gy #HEe] 7|17 &

wfioll 218 ok AAIZE A 24e] 80~90%F At
st} (Choi et al., 2002). v~ 2] tif-29] 24
< FEE ko ® FHY 2|, FAR AE T A B0
2 o ), 715A9-7], der], FEE, 257 5
3= Aot (Myung et al.,, 1993). 20|, EvnlE, &7
T AL ELRJSY] FEAATYY] F9E SRS
Z(76%) 7} 7P w3kom AW fHES IE9 9 0
e E20] 7 E=7) et ol olgk 2 AR A
Hie] F2q] AT #-o] gl Aor AR TH(Kim et
al., 2008).

=g sl FEAATEE
el F9] st Y &AMt &

FAES T A FES HE 2aEE A
=5 F5& vietol 211 28k ARA
ol AFAEUAE Fo] ZTAAAES
(Davis and Kotowski, 2007). =X 115
3}, 55 R 7REE A9, 2F 5
w21 ghobx] sh= gl ZEA Al TP &
< T Z2E YT (Kim et al, 2009). 75
vy zZ2aE|an grobA Bk A 1Y 2A13F o]
ZrAREo| A 2A1ZF BRSO R S ARIARH G
3k W Eo] 2.778) =3tH(Kim and Ryu, 2005).
= Ao ZFEAA FEES X—4A 299, 4L
F A7 54%2 EA A9 o] FHERY 1lf 52
= AT Seo et al., 2005). 2@y =9 A+ 4
ol oJshd F2lo] & AP TS 7IHE 7
Ao] gHalslx] vl 3= 5 (Holmberg et al., 2004) ©]
of gt A77F o dast Agsfolr}
A vpere] ghobA Adah= A gk &
gelzpolt}, L& AE - I 219
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AR wheenbEAelo] AlF) AwbAlel HE E3] Fg|o|
T 55 AT (Lee et al., 2009).

3.2 Prolonged looking up position

AV, b)), Bol ¥ v T3 e gzt o
o] Aol W f1Feu 25 905 o) &1 ARAlelA
o}

o
1o
o
:{o

Argjo] o] FojA B E dﬂ , oW, & E5 Sl B
FA Aok AR ), Beol X5 # 55 AplskE I
2502 %’%Z‘.ﬁl%ﬂ a5 58 (58.8%), A
(44.6%), F5B7.7%) =2 & HAFoz Aukrle] 51
o] ¢ =4 Yehue= 62}% RHItH(Kim et al., 2009).
2 30)3= 20° o)) Al A9l o A et
53 A%5E A5 %ZO do 4 oty &EA Ut
(Van wely, 1970; Harms—Ringdahl and Ekholm, 1986).
AT FA7 dT] Y AEE FEE Q3
v ZAGude] o7t theFaty] wiEel &Y Sl & F-4
o) 3 F4(>307) 0] WEEE T oo 2lolA
5 5919 Wi 23 A4 W RkEAo] A 7@7—‘1‘1 ZHA7F

R e |

fin)

—_

A= 3lo] Ao (Lee et al, 2008) 5, 3], o7,
& =8 So 2ZAA A o] HIHElA wAls) b)) A
2] mEeh =2 AESAR 9] 2E 5a 53 s E 46
E FARE A7 A EHH o7 o)XY 1 F A3, B

2 A97), F8 A Solld M w2 FEFAA 164EE
YERRTHKim et al., 2005).

3.3 Heavy work

o AelA Rl A% sleld Felt St e 98 A8
sk Agle] o] & Holth 1 % Belet ok X
A WEAow 2R (HY 80ke) S AT H1
weg) A Aes Aag Eolrt gl AR 16~
19kg®] B AHESA B, AEEe G Hel
of 7V F27} 1y RusktH(Kim et al, 2006). A2k
5 e B9 Abge] ofele AuQlE| 1 F Wkl
42 £ 1,000~2,000mm, 2] 500m, F7 20~40
kg®l WARIES AT ofd] s|Baks Aglolth 1E 2
9l 122 Fasv AgiRte] 52 Filo] A&H 0w 44

Ho
=
3
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g
RAAH A9 AAE Uehted] g B
ol et el W A DEAANE 918
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o> i (9

Z=
74
I A

o] i =tk (Lee et al., 2010).

3.4 Vibration from agricultural machine

WMSDs9] €¢l & sl 2AE0] AFe] wEF o
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4. Prevention and Management of
Musculoskeletal Disease
4.1 Ergonomic improvement

4.1.1 Improvement of transportation

A 5A1e] AR wo] aE ot 2]

L%vfi— $2]7] ZHGR] A 8] FA]le] FE olF

QN AHEO R Qe &3} £5O] FFE Thvhe
6% %2 =A YeFZt(Jung and Lee, 2009). &
171 212 2/ ARE A 791E ARt R E7F
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3% N1AIsE O%Ei$ AU ok Qe gEstaL 9ol 3 REBA A7k =7 JAE A 571, W] &4 SellA
ST AA F-919] vk 29, 2 2] A, e @ #AdE-s sk 2t stk
9 E%Z“ﬂ]"‘ﬁ‘r AP et o8] A8k vk 1 T L B Lk T E B R B o< B w2 T
AT g AR 54978 Fa dEE a3tell o] wAd E el Aol A]] 8l 2~30kg o1l SEEE
g AARe A 9 Bdsta 31 S, ¥R TEEY 1 ERE o 2Rl sk & W2 weye R o
HEEARQL 2] o' Q3] FEAAASY] 3l @o] = th Ahnetal.(2002)& IFE wiA A& EUE &
=53 gl Aot o F7lok sk EE Qo] S8 2UE =4 ¢ unl
AR At PSR UiRelM Al R A s RS sl SiE © reeiREs
shotl mEsordl 548 7HAL 9lom o Zpx FEl siglvh 12lar 18] @b A 3~43] BFZHE FAC] 2nt
o] Aol EAsk=l 1 T 2R Ajle] 7P B w2 Jhedtar ook e 5 lEE AE AAE FH9
Fo® sk, 7P s AnTh Al AQjoltt vl ke Ui sk Rkl AR ApEe ekl
S WS FHE A 20 oS A9 A 27 ek o A0S Ay u5E g ek 9]0 ZARoR A4
T2 elM o] 2k Ajle Faw stof olF M) Sl MY SHEE FHE SV A 99 f19.e8lo] iAlE]
wRERpE] T A7) wo] FaE o] gitt 3]”“4 Fee = ZoR ekt
HxR= 7h2 o] Adetal ko] F2 tellME 2T - Agedd RPEA R A gl eq] e A
Aol wol ARg Foluh 78 FA7F olel Y A meps @ A= QUvk Jung et al.(2009)2 2o), BEVlE, 153 T
AR 17} ol el wade] gtk l%*‘ FERebs AR o AETel o] 24 Vs, WA e, A sk
of AA% dde et Feor Awate]l A 7P AE o AAUE BAsa ddud AdS sk S
SHPA R AL gle H]%O] HIRRIL o] e RS ALY bR S AAste] AAAS wEe)
Aldo] Aesh thE u3 gl AR o] Hs @A Stk 1 A3 FHES B0 &1 AYe] dd W) &
o tH(Kim et al., 2006). et 219] QIkbyers ¢ Jo=, 2Ty ool ksl ApA7} el okol Aishs
dods JNAdey] flall Felewabgel] et W2 Avs AR S 2AGARE A U g 2ASAde] e
o] =l Kim(2008)> #e] Fhenkxte] &5o], vk &7} Iich
7], B, AAF-E s AR SRS ek
E]r. *Hi] Lﬂ 24t 9 i:i }lo o];o} o & ?jéo_;‘gz; é};;r 4.1.2 Improvement of harvesting and boxing
Slejell s el 2haska REBA ) 2, A8 @A) EelMe] 8 9 24 AL i w3 9l o
%, Ak 2 o) fHadhe B QA ks BEh A wAelel 28 olFelAm QA mAkst i) Al
Folui @17 AahE MAlth Lee et al Q00D B & A HHS nele Agusl el REstel 2EAA
FolE Alketar Bxmbg] gl Beo]s, AARE S5 WA el tig Aol Frlekar Sl Adselth wEbA sAd
RS el e R o R Ak A o HolS SURA7IAL o2 et fldacle A

Table 2. Improvement of transporting system in agricultural activity

Researchers Crops Details Measure of working improvement and result
Ahnetal., Red pepper Harvesting and | - Developing small and large harvesting and transporting vehicle.
(2002) pepp transporting - Improvement of risk factors: Heavy handling and finger grip force.
Kim et al., Bare ground vegetables Trim, . . .
(1997) (welsh onion) transporting - Chair and vehicle attaching roller wheel.
. - Ceiling rail carrier.
Jungetal, Greenhouse Vegetz}bles, Harvestmg and | _ Reducing repeated handling heavy work, work risk, and improvement
(2009) greenhouse fruits transporting Coo
of fatigability.
Kim - Development of transporting vehicle.

(2008) Oriental melon Transporting - Decrease the work load on arm, shoulder, waist.
- Decrease REBA score of the upper limb, work load.

- Development of electric harvesting drive vehicle.
- Decrease the work load on the body, neck, lower limb, arm and wrist.
- Decrease REBA score on lifting and down.

Leeetal, Greenhouse Harvesting and
(2008) oriental melon transporting
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Table 3. Improvement of harvesting and boxing works in agricultural activity

Researchers Crops Details Measure of working improvement and result
- Selection and work table, transporting cart.
Lecetal, Grane Packing and | - Decrease of heart rate, RULA score, REBA score, spine risk and improvement of
(2009) P selection OWAS score.
- Improvement of working efficiency and reducing physical load.
Ha ot al - Multi-layer rotating worktable.
(2009)" Strawberry Packing - Improvement of REBA score.
- Shortening of working time and improvement of productivity.
Ohetal, . . - Development of ceiling rail harvesting and transporting vehicle.
(2008) Shiitake Harvesting | _ Decrease REBA score of when harvesting and harvesting time.
afof a5 Bl oA FRiQle] & o FASlel Arkete] el whE Al 73 E ol vhekste] YA of e
S 5 Qe gl ARl e, E740] gtk e} AT Frheka AA| S0l F5Fe
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B gl 2 2] A oA T_Eé’%‘?jl}%ol =il
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4.1.3 Improvement of other work
sl dnksslol vl
FHstn Ao 734

3A
7 goA JE I 1d I

AF 9 A moko]
Hol ze 597} wol /1A
}

7} Herel B4

Ll Qs AR 7]Ee] Wol ARESkaL Qe Rkap, A
7], #E7] olglel APFskE AiHAZ17] flet AEst 7]74]
of that #alo] F7iskar th(Lee etal., 2010). L 5 A}
TR TR Aol o)A o] Fol A3 HAMA| 9} B
Sk A Fo] Wol F7]A AHgo] of] Aol Atk Abut
AREE A FE] vy A FHE Fo] dol =
AAAZ] @A o] w9 = Z9Jolrh Lee et al.(2010)
& £olE MAskaL FEAAE FAS 5 AE5TE
=1} FpA 2 2N EE
%3] ql7]-izﬂ—7ﬁ H?SJOO],] 7H/q£ /\] 5 H]— oh;]_.

EEAE A FEAAAS F %O] ol & iﬂ‘?j
] shuoltt. AR el A Afulsh= 0T7]' ol YAF

A o 2EAAAE A1F.Lle] Y A1) 54
AF AA ZAds s Ak 1 F =27 AdE, g7
2L AAZEe] HEE A AR 9] S=2kRjo] I Q| &, o7,
EE & 5o -EF‘%}% T Aoz ol Eﬂﬂ Al A
z7bol o] ZHe
o} 7ted 5 7H*45} s 7?-4* 7}1‘”0}0ﬂ b ol& &
3] &of) 7l A= ShElo] HAskal £&Y AAI7E A E =
B Ak =gk A BHEYE A2 Ao R veht
Ak ¢l " BE2 a7 E80] Httk Kim et
al.(2009)-& @7} Aqket Az F, 97 o] E5hdA
A7 AdE AT 7 UAES dY olvd AYAE
Mtel=tl A she =271 el vlal] 5, o7, &g
912 RULA, REBA 5= 7i4do] ISlar Haf o) 9] +
# BHE A @t Aok

Kim et al.(2009)& 7)) Algks| 1 gl 247] 2]
Az ol gsto] A aNE Brkeklt Ao AtE ol &
sto] A7) AYS g Ae- 71EC] WA nlE| Adk gl

AR Fo F Rk el FRA wE AT
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Table 4. Improvement of other agricultural works

Researchers Crops Details Measure of working improvement and result
. - Development of reflective film machine.
Leeetal, Reflective L o
Apple - Improvement of ergonomic risk, Decrease worker's fatigue, Improvement work
(2010) film . L
efficiency and productivity.
Chae et al., Grape Pinchin - Development of electric scissors.
(2010) P & - Decrease pressure of hand, workload, subjective inconvenience.
Kim ot al - Development of rail working chair.
(2009) 2 Grape Pinching - Decrease of RULA, REBA score than standing position and subjective
inconvenience, improvement of heart rate.
Kim et al - Thinning chair.
(2009) ? Grape Thinning - Decrease heart rate, oxygen consumption, emotional burden.
- Decrease of subjective work load.
June et al - Establishing proper height of work table.
(2g007) ” Farming Squatting - Decrease of musculoskeletal disease of waist, shoulder, lower limb and
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Ministry for food, - Development of combine for farmer's convenience and safety.
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Table S. Prevention programs for musculoskeletal disorders in rural area

Researcher Object Method Result
- Nine muscular power and flexibility
Kwon et al., 57 grape strengthening education. - Decrease pain.
(2008) farmers - Three assessment between strengthening | - Improvement of muscular power and flexibility.
education.

- Improvement of brachial muscle endurance,
coordination, flexibility, agility, balance,

Kang et al., 319;;1 I;;eg;ple moref - anductlng complex plrl(()jgram of . walking ability.
years o resistance exercise, walking, aerobic . .
(2010) - Resistant exercise and walk are of help
rural area and yoga for 12 weeks. . . . .
to improvement of life stamina than aerobic
and yoga.
Han et al., 15 people more  Conducting complex program of - Significant improvement of grasping power,
(2008) than 68 years of acrobic. muscular. balance exercise muscular power of lower limb, agility,
rural area ’ ’ : balance, flexibility, walking ability.
Oetal 286260521:512?1;2? ™| _ Three times a week, conducting - Significant improvement of muscular power
(2010; area};n d 27 people resistance and balance exercise and stamina, cardiopulmonary endurance,
peop for 16 weeks. balance.
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