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ABSTRACT

The work-related factors of knee osteoarthritis

in Korean farmers

Song Hansoo
Advisor : Prof. Lee Chulgab, Ph.D.
Departmant of Medicine

Graduate School of Chosun University

Objectives: To determine the associations between work-related factors and

knee osteoarthritis(OA) in Korea farmers.

Method: Cross-sectional studies were performed from Korean Farmer Knee
Cohort of Chonnam-farmer’s safety and health center. Objectives are 436
farmers (male 207, female 229). We measured radiographic (=
Kellgrene-Lawrence grade 2), symptomatic (=K-WOMAC score 29.5), knee
OA combined radiographic and symptomatic OA, osteoporosis, cumulative
squatting time, cumulative lifting time, socioeconomic status, menopause,
delivery history, family history of severe knee OA, smoking, alcohol
consumption, leisure time physical activity by knee radiographics, bone mineral
density. We identified adjusted odds ratio of combined knee osteoarthritis by

related factors.

Results: Prevalence of knee OA was 67.4% in radiographic OA and 27.8%
in symptomactic OA, 21.6% in OA (male 10.6%, female 31.4%). Adjusted
Odds ratios showed significantly higher risk of knee OA in gender, age, a

level of education, body mass index, cumulated squatting time. cumulative
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lifting time. Adjusted odds ratios (ORs) of knee OA for female were 3.07
(95% CI 1.66~5.68). Adjusted ORs for 55~64 years and =65 years 1.52
(95% CI 0.69~3.36), 3.31 (95% CI 1.35~8.13). Adjusted ORs for middle
school and elementary school were 4.26 (95% CI 1.70~10.65), 1.87 (95% CI
0.77~4.51). Adjusted ORs for overweight (BMI 25~29.9) and obesity (BMI
=>30) were 1.34 (95% CI 0.74~2.40), 2.47 (95% CI 0.87~7.03). Adjusted
ORs for ‘2,000~4,999 hours’ and “=5,000 hours’ exposure group of
cumulative lifting time were 2.24 (95% CI 1.11~4.56), 1.12 (95% CI 0.55~
2.28). Adjusted ORs for °10,000~19,999 hours’ and ‘=20,000 hours’
exposure group of cumulative squatting time were 2.24 (95% CI 1.11~4.56),
1.12 (95% CI 0.55~2.28).

Conclusion: Long period squatting posture and lifting task significantly

related with symptomatic OA and knee OA in farmers.

keyword: work-related factors, knee, osteoarthritis, farmer
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Table 1. Characteristics of subjects by gender

. Male Female Total
Variables o % o % o % p-value*

Age <55 74 357 100 437 174 399 0.043
(vears) 55~64 92 444 75 328 167 383

=65 41 198 54 23.6 95 21.8
Portion of agriculture  full time 138 66.7 176 769 314 72.0 0.018

part time 69 333 53 231 122 28.0
Duration <20 55 26.6 59 258 114  26.1 0.950
(vears) 20~39 96 464 105 459 201 46.1

=40 56 27.1 65 284 121 2738
Education =high school 94 454 62 27.1 156 35.8 <0.001

middle school 60 29.0 60 262 120 275

< elementary 52 256 107 46.7 160 36.7
Agricultural income =3000 79 382 62 27.1 141 323 <0.001
(10,000won/annual) 1000~2999 58 28.0 46 20.1 104 239

<1000 70 338 121 528 191 438
Total family income high 69 333 55 240 124 284 0.019
(10,000won/annual) middle 77 372 79 345 156 35.8

low 61 295 95 415 156 358
Smoking none 47 227 228 99.6 275 63.1 <0.001
(pack years) <30 95 459 1 0.4 96 22.0

=30 65 314 0 0.0 65 149
Alcohol none or optimum 156 754 225 983 381 874 <0.001

risky drinking 51 246 4 1.7 55 12.6
Physical activity =3000 55 266 40 175 95 21.8 0.014
(MET) 600~2999 98 47.8 105 459 204 4638

<600 53 256 84 367 137 314
Body Mass index <25 109 527 139 60.7 248 569 0.205

25-29.9 85 4l1.1 75 328 160 36.7

=30 13 63 15 6.6 28 64
Osteoporosis none 163 78.7 132 576 295 67.7 <0.001

osteoporosis 44 213 98 424 141 323
Family history none 155 749 169 738 324 743 0.797

present 52 25.1 60 262 112 257
Menopause menstrual state 59 258

normal 120 524

early 50 21.8
Last delivery <30 105 469
(age) 30~34 87 38.8

=35 32 143
Total 207 1000 229 1000 436 1000

*p-value by chi-square test
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Agd 9988 =S 57 2 Lubaq T wdd FH 57
AlZE(ifting time) 3§55 wol= AR B whgd Az
71N 7 (squatting time) 2.2 FEEATE FHES7|A7ko] 5,00047F o]+
of sigsts A= Gl 22.7%, oAFlA 21.0%% d¥= Z fo]
7F 9AtHp=0.846). F5& w3l AGAA FHE 20,0004 S
b= A9 EAe 35.7%%ou AAE 493%2 ° UG
(p=0.002).[Table 2]

Table 2. Exposure of work-related factors

Male Female Total
1 sk
Variables " % " % n % p-value
. <2000 hours 121 585 140 61.1 261 599 0.846
Cumulative 2000~4999 hows 39 188 41 179 80 183
lifting time
=5,000 hours 47 227 48 21.0 95 218
<10,000 hours 110 53.1 83 362 193 443 0.002
Cumulative 10000~1999 hous 23 11.1 33 144 56 128
squatting time
=20,000 hours 74 357 113 493 187 429
*p-value by chi-square test
- 15 -
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[e]

r-L

AL Al wEh S7Fske] 554 Ullﬂoﬂﬂii— 6.3% o1, 55~644]
Abolol A= 68.3%, 654 ool A 86.3%Ath. el wE Wsle] %
< HAEG AatlM ¥ FrHAn. S8 FES8EAS0A)S &
AFHEAANA 27.8% =, FA 16.4% A 38.0% =, AA7F 2w o)A+
Wtk dAgel Frhdel wel 44 REuA9l FYEE FYE
g, o]g3st AL AR A ¢ Tl WAAEd FEZAAAT
s FEEUEES BT Za e FE=3E 9 (Knee 0A)2
21.6%°1 o™, @A 10.6% A2 31.4%=, Aze] FHEC] o E
t}.[Table 3]
Table 3. Prevalence of osteoarthritis in subjects by gender, age
. Male Female Total —val
P o A _remale _lotal  p-value
Variables o % p-value o % p-value %
ROA <55 41 554  0.146 57 57.0  <0.001 98 56.3 <0.001
55~64 60 652 54 72.0 114 68.3
=65 30 732 52 96.3 82 863
total 131 633 163 71.2 294 674
SOA <55 6 8.1 0.067 22 22.0 <0.001 28 16.1 <0.001
55~64 18 19.6 31 41.3 49 293
=65 9 220 35 64.8 44 463
total 33 15.9 88 38.4 121 27.8
Knee OA <55 4 54 0.129 14 140 <0.001 18 10.3  <0.001
55~64 11 12.0 24 32.0 35 210
=65 7 17.1 34 63.0 41 432
total 22 10.6 72 31.4 94 21.6

ROA : radiographic knee osteoarthritis

SOA : symptomatical knee osteoarthritis

Knee OA : knee osteoarthritis by Both ROA and SOA
p-value by chi-square test
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Table 4. Prevalence of knee osteoarthritis by characteristics

ROA

SOA

Knee OA

Variables ) pt n % pt % pt
Portion of agriculture  full time 224 713 0.005 90 28.7 0.496 79 252 0.003
part time 70 57.4 31 254 15 123
Duration <20 67 58.8<0.001 23 20.2<0.001 13 11.4 <0.001
(vears) 20~39 128 63.7 47 234 35 174
=40 99 81.8 51 421 46 38.0
Education =high school 88 56.4 <0.001 21 13.5<0.001 10 6.4 <0.001
middle school 72 60.0 27 225 18 15.0
<elementary 134 83.8 73 45.6 66 41.2
Agricultural income =3,000 87 61.7 0.123 27 19.1 0.008 17 12.1 <0.001
(10,000won/annual)  1,000~2,999 69 66.3 28 26.9 20 19.2
<1,000 138 72.3 66 34.6 57 29.8
Total family income high 72 58.1 0.001 26 21.0<0.001 15 12.1 <0.001
(10,000won/annual)  middle 100 64.1 33 21.2 22 14.1
low 122 78.2 62 39.7 57 36.5
Smoking* none 29 61.7 0957 8 17.0 0972 7 149 0.558
(pack years) <30 61 64.2 15 15.8 9 95
=30 41 63.1 10 154 6 92
Alcohol* optimum 93 59.6 0.055 26 16.7 0.618 16 10.3 0.762
risky drinking 38 74.5 7 13.7 6 11.8
Physical activity = =3,000 63 663 0.509 20 21.1 0.048 36 26.3 0.245
(MET) 600~2,999 143 70.1 53 26.0 41 20.1
<600 88 64.2 43 35.0 17 17.9
Body Mass index <25 169 68.1 0922 64 258 0.458 51 20.6 0.616
25-29.9 106 66.2 47 294 35 219
=30 19 67.9 10 357 8 28.6
Osteoporosis none 190 64.4 0.051 63 21.4<0.001 49 16.6 <0.001
osteoporosis 104 73.8 58 41.1 45 31.9
Family history none 220 67.9 0.722 86 26.5 0338 70 21.6 0.969
present 74 66.1 35 312 24 214
Menopause** menstural state 33 559 0.011 10 16.9<0.001 7 11.9 0.001
normal 99 76.2 61 469 50 385
early 31 775 17 425 15 375
Last delivery** <30 74 69.8 0.082 37 349 0306 31 292 0.127
(age) 30~34 61 67.0 35 385 26 28.6
=35 28 87.5 16 50.0 15 46.9
*in only male, **in only female
ROA : radiographic knee osteoarthritis
SOA : symptomatic knee osteoarthritis
Knee OA : knee osteoarthritis by Both ROA and SOA

fp-value by chi-square test
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Table 5. Relationship between knee osteoarthritis and general characteristics

Unadjusted OR

Adjusted OR*

Variables OR _ 95% CI OR  95% CI
Portion of agriculture full time 1 1
part time 042 023~076 050 0.26~ 095
Duration <20 1 1
(vears) 20~39 1.64 0.83~ 3.24 1.70  0.83~ 3.49
=40 477 240~ 9.45 2.28 1.01~ 5.14
Education =high school 1 1
middle school 310 1.71~ 5.62 5.00  2.10~11.90
=elementary 1.74  0.86~ 3.51 207  0.89~ 4.82
Agricultural income =3000 1 1
(10,000won/annual) 1000~2999 1.19  0.59~ 241 3.10 1.71~ 5.62
<1000 4.18 223~ 7.86 1.74  0.86~ 3.51
Total family income  high 1 1
(10,000won/annual) middle 1.19  0.59~ 241 0.87 041~ 1.83
low 4.18 223~ 7.86 1.84  0.88~ 3.82
Smoking** none 1 1
(pack years) <30 0.60 021~ 1.72 0.69 0.23~ 2.01
=30 058 0.18~ 186 0.60 0.18~ 1.94
Alcohol** none or optimum 1 1
risky drinking 1.17  0.43~ 3.16 1.40  0.50~ 3.90
Physical activity =3000 1 1
(MET) 600~2999 1.64 0.86~ 3.13 0.85 041~ 1.76
<600 1.15 0.62~ 2.16  0.82  0.42~ 1.63
Body Mass index <25 1 1
25-29.9 1.08 0.67~ 1.76 1.58 091~ 2.74
=30 1.55 0.64~ 3.71 2.68  0.98~ 7.32
Osteoporosis none 1 1
osteoporosis 235 147~ 3.76 0.89 0.50~ 1.59
Family history none 1 1
present 0.99 0.57~ 1.67 1.27 0.71~ 2.27
Menopauset menstrual state 1 1
normal 4.64 1.96~11.02 1.74 0.79~ 5.15
early 446 1.61~12.31 1.16  0.33~ 4.16
Last deliveryT <30 1 1
(age) 30~34 097 052~ 180 059 0.29~ 1.19
=35 2.14 095~ 480 0091 0.35~ 2.36

* Adjusted by age, gender
**Adjusted by age in male, TAdjusted by age in female
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(cumulative squatting times)©] 10,000A]7F ¥

10,000~19,999A1 2} ‘20,0004 7F o] A'Q1 H kel A

th.[Table 6]

Table 6.

factors

Relationship between radiographic knee osteoarthritis and work-related

) Unadjusted OR
Variables

Adjusted OR*

OR 95% CI OR

95% CI

<2000 hours 1 1
2,000~4,999 hours 1.17 0.67 ~2.03 1.25
=5,000 hours 0.61 0.37 ~0.99 0.53
<10,000 hours 1 1
10,000~ 19,999 hours 0.99 0.53 ~1.85 0.95
=20,000 hours 1.13 0.74 ~1.74 0.85

Cumulative
lifting time

Cumulative
squatting time

0.70 ~2.26
0.32 ~0.89

0.49 ~1.83
0.54 ~1.35

*Adjusted by lifting time, squatting time, gender, age, BMI, education
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13 (95% A F7F 1.2

~3.7
22 k7] AIZFO] 10,0004 HI Rkl F ks 71%3; ‘1o,ooo~19,999

H
AIZEIE °20,000413F o] Q1 HdelA S FEIHEAY Ay o=
3

H= ZHzE 2,12 (95% AlZ7F 0.99~4.58) 3
1.88~5.42)%t}.[Table 7]

19 (95% A F-7F

Table 7. Relationship between symptomatic knee osteoarthritis and work-related

factors
. Unadjusted OR Adjusted OR*
Variables
OR 95% CI OR 95% CI
' <2000 hours 1 1

ﬁgﬁgkﬁgﬁ 2,000~4,999 hours 1.84  1.07~3.17 235 127 ~4.37
>5,000 hours 1.91 1.15~3.18 2.13 1.21 ~3.72
<10,000 hours 1 1

Cumulative

squatting time 10,000~19,999 hours 2.16 1.06 ~4.40 2.12 0.99 ~4.58
>20,000 hours 4.22 2.57~6.92 3.19 1.88~5.42

*Adjusted by lifting time, squatting time, gender, age, BMI, education
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3. 44 8d ey FEEVEAY d84
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AE7|AIZre] 2,000A12F wRkQl Hebs 7] ® 2,000~4,999A|1ZF
7 °5,000A1%F o]l Htoll A A, A, AAFATE RA FEI3
HAAOA)S] 2=nv]&= ZHZF 2.84 (95% AlZ 3 1.44~5.60)7 2.0
(95% A #47F 1.06~3.75)0] Atk FARIH A7kl 10,0004 7
el HAeks 7)FOe R 10,000~19,999417F 3 20,0004 7F oAb el H
o FEFHEPY] A o=nl= 27t 1.59 (95% AFF7F 0.63~

4.02)3} 3.55 (95% 2123+ 1.62~5.40)At}.[Table 8]

(e}

o

]

e

Table 8. Relationship between knee osteoarthritis and work-related factors

. Unadjusted OR Adjusted OR*
Variables
OR 95% CI OR 95% CI
. <2000 hours 1 1

ﬁgfﬁ;laﬁﬁ 2,000~4,999 hours  2.06 116 ~3.66  2.84  1.44~5.60
=5,000 hours 1.71 0.98 ~3.00 2.00 1.06 ~3.75
<10,000 hours 1 1

Cumulative

squatting time 10,000~19,999 hours 1.75  0.75 ~4.13 1.59 0.63 ~4.02
=20,000 hours 5.00 2.85 ~8.75 3.55 1.62 ~5.40

*Adjusted by lifting time, squatting time, gender, age, BMI, education
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EAN FEZIAAY FHo] e 2AES B An, A, A,
EHFTAIRE, 8, AAZFA S, FHAEIAZL, FARIE AT &
o3t WMEh olF FUATAF V13 d¥ H5YPHom {3 W
= Mol Aoy, FHEVIANY, FHRIYHYVIANNY BEAdo] =
S Hpolng HE BARPoME= Agsta BAsAY. AFE 2 2
oAb HE| o zpoll A FEEIEAL] BA e=H|= 3.07 (96% A1F
T2 1.66~5.68)01Qth. 554 wlwte] H|E] 55~64419] KA QEH|:=

1.520]a1, 654 o] A& 3.31 (95% AlZE]4+7F 1.35~8.13)°]t}. s o
Me pEsa o)Al HlE] F8knwe] BA 9 =H|7F 4.26 (95% A FEI

1.70~10.65), 253w o]t 1.87 (95% A7 0.77~4.51)0]3 T}

A=A 25 kg/m2 o HE] 25.0~29.99 W= 1.340]903, 30 kg/m2
oldollS Wl 2.47 (95% AFTZF 0.87~7.03)°|At}. F+HE7| A7

2,000A1 7 mRke]l H]&] 2,000~4,99947Fe] FE=ZAHAL 2.24 (95%
AF T 1.11~4.56)0]0 21}, 5,000A17F o] A 1.12 (95% A&7+
0.55~2.28)0]t}h. FAxTe 7| A17Fo]l 10,0004]17F mRkel Z9-of H]
3] 10,000~19,999A1 7+ 1.35 (95% A&7 0.52~3.52), 20,0004 2F
o] AL 3.26 (95% 2 FF7F 1.67~6.39)°]0th [Table 9].
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Table 9. Relationship between osteoarthritis and major factors

Variables Adjusted OR* 95% CI
Gender male 1
female 3.07 1.66~ 5.68
Age <55 1
(vears) 55~64 1.52 0.69~ 3.36
=65 3.31 1.35~ 8.13
Education =high school 1
middle school 4.26 1.70~10.65
< elementary 1.87 0.77~ 4.51
Body Mass index <25 1
25~29.9 1.34 0.74~ 2.40
>30 2.47 0.87~ 7.03
Cumula‘give <2000 hours 1
lifting time 2,000~4,999 hours 2.24 1.11~ 4.56
=5,000 hours 1.12 0.55~ 2.28
Cumulative <10,000 hours 1
squatting time 10,000~19,999 hours 1.35 0.52~ 3.52
>20,000 hours 3.26 1.67~ 6.39

*Adjusted by lifting time, squatting time, gender, age, BMI, education

Collection @ chosun

_25_



A E s, Aol 554 wlvte] H]s] 654 o]dd A FAe] B @
ZH)E 3.12 (95% A F3F 0.57~17.23), &= 3.80 (95% A F 3+
1.22~11.80) 0]tk W&ol whef, aLestal ool Hls| Fdtul
2 2 Q=¥7F EAl 510 (95%41% 3 1.15~22.68), A7} 3.74
(95% A1#737F 1.09~12.81)°]At}. A A=A 25 kg/m2 w|vhel] H]3|
30 kg/m2 oS FAF 12.21 (95% A1#] -3k 2.32~64.16), &+ 0.66
(95% A ZFZF 0.14~3.03)0]1A k. FAHE7AIZF 2,0004%F vjeks 7]5
SO 2 2,000~4,999A17kQ1 A9 Ak B Q=H[E 3.07 (95% AT
ZF 0.80~11.75)°1aL, o= 2.03 (95% A1F 3 0.84~4.93)0]A ).
FARIHLIIAIZFE 10,0004 7S 7)F=o 2 F19S w 20,0004]7F 9]
Aol 49-o] HA e=uE YAl 2.36 (95% A F T 0.74~7.53), oA}
= 3.80 (95% A #FHFZF 1.59~9.04) 0]t} [Table 10]

Table 10. Relationship between osteoarthritis and major factors by gender

. Male Female
Variables
AOR* 95%CI AOR* 95%CI
Age <55 1 1
(vears) 55~64 2.16 0.48~ 9.64 1.33 0.49~ 3.59
=65 3.12 0.57~17.23 3.80 1.22~11.80
Education =high school 1 1
middle school 5.10 1.15~22.68 3.74 1.09~12.81
<elementary 3.86  0.92~16.30 1.23 0.39~ 3.94
Body Mass index <25 1 1
25-29.9 1.10 0.38~ 3.22 1.63 0.79~ 3.38
=30 12.21  2.32~64.16 0.66 0.14~ 3.03
Cumulative <2000 hours 1 1
lifting time
2,000~4,999 hours 3.07 0.80~11.75 2.03 0.84~ 4.93
=5,000 hours 1.64 0.46~ 5.87 0.83 0.33~ 2.08
Cumulative <10,000 hours 1 1
squatting time
10,000~19,999 hours 0.64 0.07~ 6.13 1.65 0.53~ 5.11
=20,000 hours 2.36 0.74~ 7.53 3.80 1.59~ 9.04

*AOR: Adjusted OR by lifting time, squatting time, gender, age, BMI, education
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