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Prevalence and Risk Factors of Upper Extremity
Musculoskeletal Diseases among Farmers in Gyeongnam

Young Sun Suh', Yun-Hong Cheon', Hyun-Ok Kim', Rock-Bum Kim?, Ki Soo Park’, Hyun-Su Yang®,
Hyung Bin Park’, Jae-Bum Na*, Chul Ho Yoon’, Sang-Il Lee'

'Division of Rheumatology, Department of Internal Medicine, Departments of “Preventive Medicine, *Orthopedic Surgery, *Radiology, and
*Rehabilitation Medicine, Gyeongsang National University School of Medicine, Jinju, Korea

Objective. To evaluate the prevalence and risk factors of upper extremity musculoskeletal diseases (MSDs) among Korean
farmers. Methods. The study was carried out from June 2013 to August 2015 on 850 farmers and 203 non-farmers (controls)
in Gyeongnam Province. Physical examinations were performed by rheumatologists, orthopedists, and rehabilitation
specialists. Plain radiography, a nerve conduction examination, and magnetic resonance imaging were performed, and the
Disabilities of the Arm, Shoulder, and Hand (DASH) questionnaire was used to assess upper extremity function. Results.
Thirty-four different types of upper extremity MSDs were detected in the 1,053 study subjects. The prevalence of any MSD in
farmers was 8.96-fold higher than in control (p<0.001). The most obvious difference in prevalence between farmers and
non-farmers was hand osteoarthritis (48.2% vs. 4.9%). Mean total DASH score was higher for farmers than non-farmers
(14.29+13.66 vs. 10.03+10.85, p<0.001). Among farmers, myofascial pain syndrome, rotator cuff tear, and epicondylitis
were more prevalent among overhead workers (growing persimmons, pears, and grapes) than in non-overhead workers
(growing rice and upland crops). The following factors were associated with a rotator cuff tear; older age, overhead work, high
waist circumference, and lower level of education. Hand osteoarthritis was found to be associated with older age, a female gen-
der, high waist circumference, and longer total work time. Conclusion. The prevalence of upper extremity MSDs is much higher
in farmers than non-farmers and greater still for farmers doing overhead work. Various factors contribute to the occurrence of
upper extremity MSDs, and thus, the authors suggest an efficient preventive strategy, which involves consideration of type of
work and risk factors, be established for farmers to reduce upper extremity MSDs. (J Rheum Dis 2015;22:366-373)
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BAGA FAE wmE thd A A8 A% mE AufelA
U 14 % 909 o] Eelel EAse Ao 4oleg)
o w3, ul, A, EE 5 A

= A4 Az 28
A1z Z]d o sk A A Fsddd 5501, 27,
w, EA 5 28 AZE WHEE = Al mEEo] 9l
U AAE A e AA HIAY $9 Y 3007,
213 vl sl ezdoge sl AR Aol gl 4
52 FAAE 8l F5 2037 0] 2 odTtell £3FE Qi o]
Are Bl TR A o9 o S90S ot K1Y
s} (GNUH 2015-02-001).

-

= A
ATIIZ W LAS FEE AT BHAES o=
A=A, AR D ABREAA, MRI 59 2]
o1& A AAE Adslsleh. AT

Aol hal Fe18 .
|

= ATALA Mol 4, %3,

BARE, A, SF, WA S, ARG R, ALY

A%, Al ), A9 5 @ITE, AN, 2
A

Z, ), F8H A28, 2R ARE S A

o
>

T 59l Patient Health Questionnaire-2 (PHQ-2)9} 4+
A ZEAA AR JsAG AEE HUsle 29
Disabilities of the Arm, Shoulder, and Hand (DASH) &
T7F 3= A ek[6,7]. BE LT, AL, Fulel 2l
o AT AFgATT FEAA Ade i3l TA1 T o] 3hA
HAAE Aldsldch 54 ek Aatgle] e AT A
Aol A ZEAA Aol gt F2& fJslo] FE A (o]
AN, FEA, £5, £71E) g SR, o oy
MRI, % AA ABAEZAAZL A= et &2 o7,
LE], £5, £rehe] e A AR Y 352 7 i
o] Fulelali# Aol 10d HHe] 254

I AFo7t ol & o]l o] Fedct o WAL F
oll 4] Kellgren-Lawrence grade 2 o]l -5

A & FPAdoE Akl det8]. 54 s/ EAL
AT o) d a7t A g WAl FFol AU
= 1 Ao] g Wolgtx 3l FAo] b o] A HH o
2 oppdl A-Z Aot aAet[9]. 4 ol 4

3

5wy 2B gt Qe &

gl

MRI 448 917] 9sle] 1.5-tesla MR #-%] (Magnetom
Avanto; Siemens Medical Solutions, Erlangen, Germany)
2} 3.0-tesla MR #-X] (Ingenia; Philips Medical Systems,
Eindhoven, Netherlands)E- o] £3}%it}. MRI 442 3ot
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|49l T1 7294 (TR/TE=500/20)3} 3w o] z)H}
AA| & 2F o|F g4 oz A9t} Field of views 16

cm, data matrix size 448x448, AH ] 7+74 glo] FAE
3 mm= 33k MRI 349 A5 nigto g of o)t}
AT #=E T3 A A sdE Feksdn

AR E7A A= Medelec-Oxford Synergy (Oxford Ins-
truments, Abingdon, UK) #H8] 5 o] &3lo] AF A7 2] &
& 9 AAARAAE &5 AR A AAsie AAE
A uf o] B F 25 32°C o]dE FrAskAE 84l
BAEAAE 715455 AL ATl FHsta &5
I AgollA AFsto] 2 EAGAESGE (motor  nerve
conduction velocity) ¢} 535357 $] (compound mus-
cle action potential), WxF35-7] (distal motor latency) &
FAskdeh AAAB A=A = A W (orthodro-
mic method)& ©]&3sle] 4] E7Fh-E & (finger-wrist,
F-W) 72k Enbe-<E5 (palm-wrist, P-W) 77}, &5-
X (wrist-elbow, W-E) 7FollA A A%
(sensory nerve conduction velocity, SNCV)$} 7+t

[

N AL

S57%1$] (sensory nerve action potential) 2
(distal sensory latency) & &3tk &5Ed

A7 e Ak AF417 2] W-E 77k el
Oh [10]7} AA&F F-W -7} B2= P-W 17F2] SNCV ZH4
3 AT B ET] Ad 52 VIEeR A

shlet.

54 24

ZA] B4 IBM SPSS Statistics for Window version
20.0 (IBM Co., Armonk, NY, USA)< o| &3} tl. 1<%
o EFAXE A HE e 4
FAES S 53 Hzate] W HlaE

HeEe %

oF wiEg

JelAE SHEE 734 (Student t-test) S A&l
H‘_j H

A

3

fr 4l

9 e FhelAlE A7 (chi-square test)s A8t
o EH Q) 4A) 2EAA Aske) ubale] SAMow
e v A= JAE golET] 9 2A2E 394
(logistic regression analysis)& A3}t BE 40
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z
AT hgAe A 54

A A 1,053 FollA 99l 85097} nvlEdol
2037 9] Yukd 542 v|2slgdvh(Table 1). H T o]
L x9]0] 59.68+8.064), Bl 9l 58.46+8.7249) 0
(p=0.068), 4™ & =9]9lol|l A A} 48.2%, oI A} 51.8%,
B]E9IQlol| A= A} 54.2%, 1A} 45.8% % F FollA &
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AR ez o gl Xtole RN (p=0.138). F <] Al
ZHEElel 30.39+14.254, B]591¢] 28.43+10.681, p=
0.079), 71&2ke] Hl& (52 89.4%, vlEPe 90.1%,
p=0.898), FAAte] Bl & (L 14.6%, Bl ED L 9.4%,
p=0.053), (53 10.9%, Hl*52 9.9%, p=0.070)
o} k(] 30.1%, ¥lEdQl 23.6%, p=0.706) &
JE 3 Zo|7t gl Aoz 2AF Y gl
= 49U 38.6%7F 2L ol 25.6%7F T L,
4.6%7} 5t o] 4e] WS ukgton} HlEelele]
79 A HE-E(90.1%)°] 58w o] Ao B&g ure
Aoz zAE o] ok 7 ol Xol 5 HArk(p<0.001). Al
AR (5 Q) 24.52+3.04 kg/m’, B35 Q] 24.08+2.87
kg/m’, p=0.060)%& rol7} glglont, slalEdl: FUQ
o] t] A ZFA=EAH(EYQ! 85.09+8.42 cm, H]ES]
83.78+8.81 cm, p=0.049). FHZQ ARTF 5
oAA gzl A] ghvka e Aol B Wk (Esd
82.6%, HI-EHQ! 75.9%, p=0.044), &A9 7]5A%

S5 Frbsli= %191 DASH HFE FlellA o =9k
el 14.29+13.66, 1512l 10.03+10.85, p=0.044).
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BA A A A3 FHES sAE TS FHA
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Aglo] F3ilollA] THksl= Ao g ZAE I k(Table 2).
A Z=AA ARk FHES U 98.4%, vl EYQ
86.2%% 5<1Qloll A =931 (p<0.001), ZXA| ~E 3]
Ag B8l o), A BASAS o sdelel vl
o nlsl 8.96u] =& Ao & Uebykel(p<0.001). 5%
ofl A 7 EslA WAE = AR TEEA AR 2
SFT(75.8%) 01 om, AT N 714 (58.4%), &
A1 (48.1%), EEEIFFT(43.5%), 214741 (33.1%),
o] FHEL 0] 4+ (21.1%), AT (17.8%) E2] <A = b
Astdct vl sl e 2SS (51.7%), A2
N 3+ (36.0%), £33 (16.3%), =HE19E57(14.3%),
Wk (12.8%) AR, & ZHA 2 W% (4.9%) 7}
Fdgdel vl A3 HAck(p<0.001). 54 £ =
P w3k F9 o] 39.3%2 Aol Hl&l 3.9%= H <

t}(p<0.001).
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Table 1. Baseline characteristics of participants

Characteristic Farmer (n=2850) Non-farmer (n=203) p-value

Age (yr) 59.68+8.06 58.46+8.72 0.068
Gender 0.138

Female 440 (51.8) 93 (45.8)

Male 410 (48.2) 110 (54.2)
Level of education <0.001

<Elementary school 328 (38.6) 7 (3.4)

Middle school 218 (25.6) 1(5.4)

>High school 294 (34.6) 185 (91.1)
Marriage (yes) 760 (89.4) 83 (90.1) 0.898
Smoking (yes) 124 (14.6) 9(9.4) 0.053
Hypertension (yes) 256 (30.2) 8 (23.6) 0.070
Diabetes (yes) 3(10.9) 0(9.9 0.706
Subjective health status 0.044

Well-being 147 (17.3) 48 (23.6)

Impaired 702 (82.6) 154 (75.9)
BMI (kg/m?) 24.52 +3.04 24.08+2.87 0.060
Waist circumference (cm) 85.09+8.42 83.78+8.81 0.049
Total working period (yr) 30.39+14.25 28.43+10.68 0.079
Major crops

Fruit tree (persimmon, pear, grape) 502 (59.0)

Strawberry 187 (22.0)

Rice 140 (16.5)

Upland crops 1(2.5)
Depression (PHQ-2 =3) 106 (12.5) 11 (5.4) 0.004
DASH score 14.29+13.66 10.03+10.85 <0.001

Values are presented as mean + standard deviation or number (%). BMI: body mass index, DASH score: the Disabilities of the Arm,
Shoulder, and Hand score, PHQ-2: the Patient Health Questionnaire-2.

Table 2. Prevalence of upper extremity musculoskeletal diseases

Disease Farmer (n=850) Non-farmer (n=203) p-value
Myofascial pain syndrome 644 (75.8) 105 (51.7) <0.001
Rotator cuff tear 496 (58.4) 3 (36.0) <0.001
Hand osteoarthritis 409 (48.1) 0 (4.9 <0.001
Carpal tunnel syndrome 370 (43.5) 9 (14.3) <0.001
Lateral epicondylitis 281 (33.1) 3(16.3) <0.001
Biceps tendon pathology 179 (21.1) 1(5.4) <0.001
Medial epicondylitis 151 (17.8) 6(12.8) 0.090
Slap lesion 9(11.6) 12 (5.9) 0.017
Acromioclavicular joint abnormality 8 (8. 0) 0 (0.0) <0.001
Rotator cuff tendinosis 9 (5.8) 14 (6.9) 0.541
Peripheral neuropathy 6 (4.2) 3(1.5) 0.062
Cervical neuropathy 2(3.8) 13 (6.4) 0.095
Trigger finger 9 (3.4) 4 (2.0) 0.290
Frozen shoulder 6 (3.1) 11 (5.4) 0.101
Cubital tunnel syndrome 3(2.7) 7 (3.4) 0.707
Calcific tendinitis of shoulder 6 (1.9 6 (3.0 0.337
Elbow osteoarthritis 4 (1.6) 2 (1.0 0.489
Others 7 (5.5) 7 (3.4) 0.288

Values are presented as number (%).
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Table 3. The prevalence of upper extremity musculoskeletal diseases in Korean farmers according to work posture

Work posture

Disease p-value
Overhead work Non-overhead work

Myofascial pain syndrome 443/550 (80.5) 201/300 (67.0) <0.001
Rotator cuff tear 337/544 (61.9) 159/294 (54.1) 0.033
Hand osteoarthritis 266/550 (48.4) 143/299 (47.8) 0.886
Carpal tunnel syndrome 237/524 (45.2) 133/300 (44.3) 0.827
Lateral epicondylitis 217/550 (39.5) 64/300 (21.3) <0.001
Biceps tendon pathology 111/550 (20.2) 68/300 (22.7) 0.428
Medial epicondylitis 118/550 (21.5) 33/300 (11.0) <0.001

Values are presented as number (%).

Table 4. Comparison of demographic characteristics among farmers, stratified by the number of major upper extremity

musculoskeletal diseases*

UE-MSD <1 UE-MSD 2 UE-MSD =3
(n=216) (n=291) (n=343) p-value
Age (yr) 54.85+9.01 58.89+8.07 63.40+7.30 <0.001
Gender 0.056
Female 101 (46.8) 145 (49.8) 194 (56.6)
Male 115 (53.2) 146 (50.2) 149 (43.4)
Level of education <0.001
<Elementary school 46 (21.3) 105 (36.1) 181 (52.8)
Middle school 45 (20.8) 2(28.2) 5(27.7)
> High school 125 (57.9) 104 (35.7) 7 (19.5)
Marriage (yes) 197 (91.2) 262 (90.0) 301 (87.8) 0.397
Smoking (yes) 2(19.4) 3(14.7) 9(11.4) 0.029
Hypertension (yes) 1(23.6) 0 (30.9) 115 (33.5) 0.044
Diabetes (yes) 1(9.7) 2(11.0) 1(12.0) 0.632
Subjective health status 0.345
Well-being 44 (20.4) 49 (16.8) 54 (15.7)
Impaired 172 (79.6) 242 (83.2) 289 (84.3)
BMI (kg/mz) 24.19+2.96 24.34+3.08 24.88+3.01 0.015
Waist circumference (cm) 83.09+8.78 84.92+8.31 86.49+8.02 <0.001
Total working period (yr) 24.28+13.19 28.99+13.66 35.33+13.66 <0.001
Depression (PHQ-2 =3) 27 (12.5) 32(11.0) 47 (13.7) 0.606
DASH score 11.67+11.91 13.94+13.68 16.23+14.38 0.001

Values are presented as mean + standard deviation or number (%). BMI: body mass index, DASH score: the Disabilities of the Arm,
Shoulder, and Hand score, PHQ-2: the Patient Health Questionnaire-2, UE-MSD: upper extremity musculoskeletal disease.
*Myofascial pain syndrome, hand osteoarthritis, rotator cuff tear, and carpal tunnel syndrome.
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