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Anthropometric Characteristics of Korean Farmers in a Sitting Posture
Kim, Do Hee - Lee, Kyung Sook - Kim, Hyo Cher

Rural Development Administration, Suwon, Korea

ABSTRACT

The aim of this study was to establish the basic data on anthropometric characteristics

of Korean farmers in a sitting posture. 533 Korean farmers(Male: 236persons, Female:
297persons) volunteered for this study from 8 different provinces nationwide in 2010.
Subjects were classified according to their sex and categorized into 4 age groups from 40s
to 70s and over. Statistical tests such as descriptive analysis, independent t-test, one-way
and two-way ANOVA were conducted to analyze the data. The results were as follows:
Korean farmers generally edged toward obesity. The older the farmers were, the smaller
their body sizes were, but fatter in the abdominal areas. There were significant differences
on the waist-related measurement items between farmers and the public. The farmers’
waist-related sizes were larger than that of the public of all age groups in the male group,
but only the forties age group in the female group. It tended to differ according to sex and
age groups that we analyzed from the measurement values on other items between farmers

and the public.
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Table 1. Demographic characteristics of participants
(values are number(%))

Age(yr) Males Females Total
40-49 29(5.4) 38(7.1) 67(12.6)
50-59 68(12.8) 91(17.1) 159(29.8)
60-69 79(14.8) 90(16.9) 169(31.7)
Over 70 60(11.3) 78(14.6) 138(25.9)
Total 236(44.3)  297(55.7) 533(100)
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Table 2. Measurement item

Basic category in a standing posture

Stature(cm)

Waist Circumference (Natural Indentation)(cm)
Waist Circumference (Omphalion)(cm)

Hip Circumference(cm)

Weight(kg)

Height category in a sitting posture(cm)
Sitting Height

Eye Height, sitting
Cervicale Height, sitting
Shoulder Height, sitting
Elbow Height, sitting
Thigh Clearance

Knee Height, sitting
Popliteal Height

Breath category in a sitting posture(cm)

Biacromial Breadth
Bideltoid Breadth

Elbow to Elbow Breadth
Hip Breadth, sitting

Depth category in a sitting posture(cm)
Buttock-Abdomen Depth, sitting

Abdominal Depth, sitting

Length category in a sitting posture(cm)
Buttock-Knee Length

Buttock-Popliteal Length

Elbow-Wrist Length

Shoulder-Elbow Length
Forearm-Fingertip Length

Elbow-Grip Length

Index category by calculating

BMI (Body Mass Index)

WHR (Waist-Hip Ratio)

*BMI = Weight(kg)/Stature(m’)

*WHR= Waist Circumference/Hip Circumference
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Table 3. Proposed classification of weight by BMI in

adult Asians

Classification BMI(kg/rnz)
Underweight {185
Normal range 18.5-22.9
Overweight >23

At risk 23-24.9
Obese I 25-29.9
Obese 1L >30
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Table 4. Anthropometric differences among the age groups in farmers : Basic and Index category

Sex Males Females
Ase(y) 4049 5059 6069 Over 70 Fvalues 4049 5059 6069 Over 70 F-values
Ttem classification 0=29) (n=68) (©=79) @=60) ®=38) (@=91) @@=90) (n=98)
Stature Mean 169.75° 167.14° 164.86 163.84° 157.20° 154.97% 153.07° 148.89"
8.906%** 20.112%%*
(cm) SD 532 612 535 548 517 651 58 628
Waist Circumference ~ Mean 8947 89.87 8846 8898 8219 8528 8504 8491
(Natural Indentation) 431 1532
(cm) SD 739 715 864 7.9 891 863 720 711
w
é ¥ Waist Circumference ~ Mean 9159 9102 9020  89.09 616 8628 8825 8983 89.10 -
# © (Omphalion) (cm) SD 802 768 861 1203 931 89% 713 741 ’
) Mean 98.77° 9645 9553 94.57 9893 9699° 9605 93.69"
Hip Circumference (cm) 4.321%* 7.764%%*
SD 644 468 566 515 663 629 539 581
Weight Mean 73.64° 6881° 6517 6369 6283 6061° 5845 5324'
8.530%** 13.245%%
(ke) SD 998 887 1063 834 949 965 782 846
Mean 25.56° 24667 2396 2375 2534 2516 2498 2398
BMI 2.661% 2457%
5 SD 32 291 337 30 355 333 290 304
= Mean 091° 093° 092 094 083" 088" 089 091°
WHR 3.200%* 16.510%**
SD 005 005 005 005 006 006 005 005

#xp<,001, **p<.0l, *p<.05

* Means with the same letter are not significantly different by Scheffe’s multiple comparison (p<.05, a<b<c<d).
* All items in a basic category were measured in an anthropometric standing posture, All items in an index category were calculated from

some items in the Basic category

* BMI(Body Mass Index) = Weight(kg) / Stature(mz), 'WHR(Waist-Hip Ratio) = Waist Circumference(cm) / Hip Circumference(cm)
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Table 5. Anthropometric differences among the age groups in farmers : Height category in Sitting posture
(cm)
Sex Males Females
4049 5059 6069 Over 70 Fvalues 4049 5059 60-69 Over 70 F-values
Age(yr)
Item classification 0=29) @=68) @®=79) (=60) @®=38) (@=91) (0=90) @0=98)
. , Mean 9168 89.73" 8826" 87.39° 8590° 8392° 8229 7878
Sitting Height 14.403%** 36.043%**
SD 286 329 315 327 372 373 381 447
... Mea 8056 7863 7725 76.18" 7459° 7238 7L11° 68.05°
Eye Height, sitting 14.442%** 22.813%**
SD 279 322 330 331 338 522 387 442
Cervicale Height, Mean 65.62° 6396° 6321 62.29° 61.08° 59.63% 57.60° 55.30°
. 9,936+ 15.851%%*
sitting SD 293 277 277 29 331 368 706 401
Shoulder Height, Mean 58.87° 5821 57.08" 56.82° 5543° 5420™ 5295° 5023
o 4.939%* 26.151%%*
2 g sitting SD 308 279 291 313 282 317 390 365
2 & Elbow Height, Range 2655 2662 2521 2450 25845 2465 2273 2054
o 2473 39.518%**
sitting Mean 7.87 439 424 457 235 286 305 316
, Mean 1395° 1308" 12.86" 12.88° 1279 1196 1715 1122
Thigh Clearance 3.553* 0.716
SD 167 154 169 158 159 183 5300 189
. . Mean 5000 4942 4895 4898 4647 4568 45.56° 44.86"
Knee Height, sitting 1.507 4.744%*
SD 269 291 252 203 213 235 221 217
. . Mean 4052 4058 3988 3972 37.82° 37.42" 36.88° 3646
Popliteal Height 5.004%*
SD 259 211 203 185 170 221 209 202
##xp< 001, **p<.01, *p<.05
* Means with the same letter are not significantly different by Scheffe’s multiple comparison (p<.05, a<b<c<d).

* All items in this table were measured in an anthropometric sitting posture

Table 6. Anthropometric differences among the age groups in farmers :

Breath and Depth category in Sitting

posture
(cm)
Sex Males Females
Agel) 4049 5059 60-69 Over 70 F-values 4049 5059 60-69 Over 70 F-values
(sl
. 0m=29) (0=68) (1=79) (n=60) ®m=38) ™=91) ([0=90) ([M=98)
Item classification
, ) Mean 39.10° 3749° 36.69° 3607 3513 34.60° 3419° 3266
Biacromial Breadth 14.405%** 17.015%**
SD 245 215 215 206 226 208 214 19
o Mean 4697° 4504° 4373° 43.11° 4383 4293* 4194 4021°
Bideltoid Breadth 16.218%** 22,998
g SD 235 316 275 216 268 259 246 261
S Elbow to Elbow  Mean 5104 4843 4693 4634' T 4728" 4658 4627° 45.16° 2.50%
@ Breadth SD 392 450 429 346 ) 431 407 284 352 '
R ) . Mean 3530 3451 3403" 34.00° 35.63° 34.84° 34.06° 32.70"
Hip Breadth, sitting 3.747* 22.628%%*
SD 214 185 205 183 232 223 198 184
Buttock-Abdomen  Mean 2728 2797 2745 2829 Lo 2688 2760 2781 2793 L3
& Depthssitting SD 275 304 372 329 ' 330 285 265 257 ’
Abdominal Depth, Mean 2548 2551 2502 25.65 0487 2472 2561 26.10° 2621° —
sitting SD 284 308 378  3.06 ' 313 278 276 270 '
##%p< 001, **p<.01, *p<.05
* Means with the same letter are not significantly different by Scheffe’s multiple comparison (p<.05, a<b<c<d).

* All items in this table were measured in an anthropometric sitting posture
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Table 7. Anthropometric differences among the age groups in farmers. :
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Length category in Sitting posture
(cm)

Sex Males

Females

4049 5059  60-69
Age(yr)

Over 70 F-values

4049 5059 60-69 Over 70 F-values

Item classification 0m=29) M=68) (0=79) (n=60) ®m=38) M=91) (M=90) (N=98)
Mean 5803 5740 5656 56.67 5442 5355 5369 5292
Buttock-Knee Length 2.546 1.786
SD 300 279 260 322 199 315 280 458
Buttock-Popliteal Mean 4813 4822 4766 47.56 0889 4569 4523 4520 4517 0348
Length SD 226 251 265 321 ’ 279 252 285 295 ’
. Mean 27.37° 2581° 2592° 26.10™ 2406 2397 2418 24.05
Elbow-Wrist Length 2.813* 0.268
g. 5 SD 567 139 173 200 123 147 171 172
2 B Shoulder-Elbow Mean 3329 3281 3300 3254 0652 3063 3048 3050 30.54 0001
Length SD 174 174 180 421 ' 159 172 157 160 '
Forearm-Fingertip Mean 4437 4343 4311 4353 1679 41.11 40.65 40.64 40.28 1487
Length SD 162 295 310 159 ' 171 227 176 208 ’
. Mean 32.82 3291 3244 3213 3047 3037 3022 2975
Elbow-Grip Length 1.363 1.12
SD 136 303 239 168 178 348 164 213

*rkp< 001, *p<.01, *p<.03

* Means with the same letter are not significantly different by Scheffe’s multiple comparison (p<.05, a<b<c<d).

* All items in this table were measured in an anthropometric sitting posture
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Table 8. Anthropometric differences between farmers and the public : Basic and Index category
Males Females
Item classification Age(yr) Farmers The public Farmers The public
t-values t-values
Mean SD Mean SD Mean SD Mean SD
4049 16975 532 16867 549 101 15720 5.17 156.14 487 126
Stature 50-59 167.14 612 16609 546 143 15497 651 15429 506  1.08
(cm) 60-69 16486 535 16437 526 074 15307 586 151.76 495 193
Over 70 16384 548 16244 591 1.67 14890 628 149.15 575 034
4049 8947 739 8536 758 2.82*% 8219 891 7622 738 4.67%
Waist Circumference 50-59 8987 715 8750 754 241* 8528 863 8300 862 227*
(Natural Indentation) (cm)  60-69 8846 864 8738 766 112 804 720 8528 800 -026
Over 70 8898 7.19 8481 923 330%* 8491 7.1 8632 940 -125
4049 9159 802 8629 743 3.69*** 8628 931 81.63 747 3.58%*
§ g Waist Circumference 50-59 91.02 7.68 8813 720 3.02** 8825 896 8833 836 -0.08
% &' (Omphalion) (cm) 60-69 9020 861 8787 730 2.52* 8983 7.13 9082 799 -1.08
Over 70 89.09 1293 8584 907 238 8910 741 9217 920 -2.76**
4049 9877 644 9474 540 3.82%** 9893 663 9245 490 7.53%x
Hip Circumference 50-59 9645 468 9445 509 301** 9699 629 9352 520 546%*
(cm) 60-69 9553 566 9322 470 385%* 9605 539 9233 501 622%*
Over 70 9457 515 9112 553 446%** 0360 581 9149 561 3.12%*
4049 7364 998 7046 960 1.69 6283 949 5752 7.09 328
Weight 50-59 6881 887 69.13 897 027 6061 965 6023 789 039
(kg 60-69 6517 1063 6584 840 060 5845 7.82 5846 767 002
Over 70 6369 834 6114 995 206** 5324 846 5522 890 -175
4049 2556 322 2483 367 102 2534 355 2365 320 3.01**
BMI 50-59 2466 291 2513 357 -101 2516 333 2538 367 -0.50
60-69 2396 337 2443 340 -1.10 2498 290 2543 351 -LI2
g Over 70 2375 302 2325 405 088 2398 304 2491 440 -221*
8 4049 091 005 09 005 065 08 006 08 006 059
WHR 5059 093 005 093 005 08 08 006 08 007 -09
6069 092 005 09 005 -1.78 089 005 092 006 -6.04%r*
Over 70 094 005 093 006 134 091 005 094 008 -545%

wwkp< 001, *+p<.01, *p<.05

* All items in a basic category were measured in an anthropometric standing posture

* All items in an index category were calculated from some items in the basic category
* BMI(Body Mass Index) = Weight(kg) / Stature(mz), WHR(Waist-Hip Ratio) = Waist Circumference(cm) / Hip Circumference(cm)



70 E=EX|ALE| M ntEs|X] M223 15 2011

-11HE 9% PR

Hly

o2

ge Agdele naAw A,

RN E iz

©

T

N

rr
RN
l

it

f

32

0

g AN Fh

ASolE Tl Qurnt B B

(p<0D). A FTHJE

A5 B2

Table 9. Anthropometric differences between farmers and the public : Height category in Sitting posture

(cm)
Males Females
Item classification Age(yr) Farmers The public Farmers The public
t-values t-values
Mean SD Mean SD Mean SD Mean SD
40-49 91.68 286 91.56 3.08 0.21 8590 372 85.13 2.80 1.57
L . 50-59 80.73 329 90.15 321 -0.99 8392 373 8389 276 0.08
Sitting Height
60-69 8826 3.15 8859 3.07 -0.85 8229 381 8206 3.11 0.60
Over 70 8739 327 86.62 3.98 1.41 7878 447 7931 3.5 -1.09
40-49 80.56 2.79 80.02 298 0.95 7459 338 7425 272 0.73
. . 50-59 7863 322 7871 3.03 -0.20 7238 522 73.09 268 -1.84
Eye Height, sitting
60-69 7125 330 7745 311 -0.51 7111 387 71.14 3.10 -0.07
Over 70 76.18 3.31 - - - 68.05 4.42 - - -
40-49 6562 293 6703 272 268 6108 331 6212 240 @ -2.44*
. . . 50-59 6396 277 6603 275 -573***% 59.63 3.68 6123 231 -518***
Cervicale Height, sitting
60-69 6321 277 6501 266 -541*** 5760 7.06 5970 273  -456**
Over 70 6229 294 - - - 5530 4.01 - - -
40-49 58.87 3.08 5953 2.62 -1.29 5543 282 5538 235 0.12
. L 50-59 5821 279 5887 2.68 -1.84 5422 317 5456 233 -1.17
Shoulder Height, sitting
60-69 5708 291 5795 270  -2.55*% 5295 390 5292 2.64 0.08
2 E Over 70 5682 313 - - - 5023 3.65 - - -
g E 40-49 2655 7.87 2619 233 0.63 2584 235 2470 216 2.89*
. L 50-59 2662 439 2574 236 2.41 2465 286 2404 217 225
Elbow Height, sitting
60-69 2521 424 2491 240 0.89 2273 305 2258 254 0.49
Over 70 2450 457 - - - 2054 316 - - -
40-49 1395 1.67 1495 150 -344*** 1279 159 1377 124 -4.52%**
. 50-59 13.08 154 1464 150 -7.85%** 1196 183 1379 125 -11.35%**
Thigh Clearance
60-69 1286 169 1400 146 -611** 1153 167 1328 130 -10.44%*=
Over 70  12.88 158 - - - 1122 189 - - -
40-49 50.00 2.69 5007 227 -0.17 4647 213 4693 1.87 -1.45
. L 50-59 4942 291 4946 220 0.12 4568 235 4639 204 267
Knee Height, sitting
60-69 4895 252 49.11 225 -0.57 4556 221 4570 2.04 -0.54
Over 70 4898 203 - - - 4486 217 - - -
40-49 4052 259 3920 208 322% 3782 170 3635 196 4.46%**
. . 50-59 4058 211 3855 196  7.73%** 3742 221 3582 212  641%**
Popliteal Height
60-69 3088 203 3824 201 6.60%** 3688 2.09 3526 2.15 6.44%**
Over 70 39.72 1.85 - - - 3646 2.02 - - -

**kp<. 001, **p<.01, *p<.05, * Blank cell : not measured
* Means with the same letter are not significantly different by Scheffe’s multiple comparison (p<.05, a<b<c<d).

* All items in this table were measured in an anthropometric sitting posture
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Breath and Depth category in Sitting

posture
(cm)
Males Females
Item classification Age(yr) Farmers The public Farmers ~ The public
t-values t-values
Mean SD Mean SD Mean SD Mean SD
40-49 39.10 245 3948 223 -0.89 35.13 226 3587 1.64 257
50-59 3749 215 38.62 234 -3.69%%* 3460 208 3575 175 -5.42%%*
Biacromial Breadth
60-69 3669 2.15 3775 217 -396"*%* 3419 2.14 3500 181 -3.64%**
Over 70 36.07 206 36.79 2.08 -2.48* 3266 196 34.17 201 -6.05%**
40-49 4697 235 4630 2.36 1.47 4383 2.68 4230 2.12  3.43%%*
50-59 4504 3.16 4554 231 -1.52 4293 259 4279 234 0.47
Bideltoid Breadth
60-69 4373 275 4418 215 -1.62 41.94 246 42.10 234 -0.59
g Over 70 4311 216 - 4021 2.61 -
& 40-49 51.04 392 4704 4.65 453%** 4728 431 4320 3.82 621%**
50-59 4843 450 47.15 433 2.24% 46.58 4.07 4496 4.07  3.41%%*
Elbow to Elbow Breadth
60-69 4693 429 4558 4.09  2.64** 4627 284 4469 352  4.50%**
CE’:. Over 70 4634 3.46 - 45.16 3.52 -
R 40-49 3530 2.14 34.68 2.10 1.54 35.63 232 3473 194  2.70%*
50-59 3451 1.85 3432 2.02 0.73 34.84 223 3475 2.12 0.37
Hip Breadth, sitting
60-69 3403 205 33.87 1.88 0.68 3406 198 34.00 2.03 0.23
Over 70 3402 1.83 - 3270 1.84 -
40-49 2728 275 2556 2.83 3,16  26.88 3.30 23.83 2.61 6.71%**
Buttock-Abdomen 50-59 2797 304 2641 285 4.11%** 2760 2.85 2636 335 3.59%**
Depth,sitting 60-69 2745 372 2663 3.00 2.11% 27.81 2.65 2734 3.03 1.34
) Over 70 2829 329 - 2793 257 -
g‘ 40-49 2548 284 2472 3.00 1.32 2472 3.13 22,66 275  4.35%%*
50-59 2551 3.08 2542 293 022 25.61 278 2535 3.62 0.63
Abdominal Depth, sitting
60-69 2502 378 2545 3.05 -1.08 26.10 276 2630 3.18 -0.55
Over 70  25.65 3.06 - 2621 2.70 -

**¥p<.001, **p<.01, *p<.05, * Blank cell : not measured

* Means with the same letter are not significantly different by Scheffe’s multiple comparison (p<.05, a<b<c<d).

* All items in this table were measured in an anthropometric sitting posture
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Length category in Sitting posture

(cm)
Males Females
Item classification Age(yr) Farmers The public Farmers The public
t-values t-values
Mean SD Mean SD Mean SD Mean SD
4049 5803 3.00 5620 241 386" 5442 199 5376 281 1.42
50-59 5740 279 5580 237 444% 5355 315 5373 253 -0.56
Buttock-Knee Length
60-69 5656 2.60 5551 270 317 5369 280 5355 249 044
Over 70  56.67 322 - 5292 458 -
4049 4813 226 4610 259 4.12%* 4569 279 4433 220 3.56%**
Buttock-Popliteal 50-59 4822 251 4585 250 7.18*** 4523 252 4429 229 343%k*
Length 60-69 4766 265 4569 274 5.82*%*% 4520 285 4424 244 324%%*
Over 70 4756 321 - 45.17 295 -
4049 2737 567 2632 130 0.994 2406 123 2385 124 1.01
50-59 2581 139 2599 126 -1.08 2397 147 2402 120 039
Elbow-Wrist Length
60-69 2592 173 2615 132 -130 2418 171 2395 115 1.54
55”. 5 Over 70 2610 2.00 - 2405 172 -
g = 4049 3329 174 3337 147 029 3063 159 3036 139 1.15
50-59 3281 174 3325 142 -1.99 3048 1.72 3027 146 1.16
Shoulder-Elbow Length
60-69 33.00 1.80 3325 147 -1.31 3050 157 3014 141  2.14*
Over 70 3254 421 3289 184 -1.07 3054 160 3028 140 1.46
4049 4437 162 4436 190 0.01 4111 171 40.83 1.69 0.95
Forearm-Fingertip 50-59 4343 295 4400 1.82 210 4065 227 4093 173 -1.31
Length 60-69 4311 310 4406 179 -2.64** 4064 176 4089 1.63 -1.30
Over 70 4353 1.59 - 40.28 2.08 -
4049 3282 136 3219 155 212 3047 178 2971 161  2.74%*
50-59 3291 303 3187 149 277 3037 348 29.92 147 1.90
Elbow-Grip Length
60-69 3244 239 3193 1.67 1.82 3022 1.64 2983 155  2.10%
Over 70 3213 1.68 - 2975 213 -
**¥p<.001, **p<.01, *p<.05, * Blank cell : not measured

* Means with the same letter are not significantly different by Scheffe’s multiple comparison (p<.05, a<b<c<d).

* All items in this table were measured in an anthropometric sitting posture
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Table 12. Two-way ANOVA : Tests of Between-Subjects Effects
Dependent Males Females
Variables Factors Sum of Degree of  Mean F Sum of Degree of  Mean F
squares  freedom square squares  freedom square
Occupation 161521 1 161521 5249¢  87.904 1 87904 3,133
Age 2933728 3 977900 31781%* 6788430 3 2262810 80657+
Stature Occupation*Age 3345 3 1L15 362 117521 3 9175 139
(em Error 52955032 1721 30770 50470677 1799 28055
Comected Total ~ 61563.11 1728 63430252 1806
Occupation 1815420 1 1815420 28321%%% 018 1 018 000
Waist Age 611172 3 203724 30178* 4710166 3 1570055  23.048%%*
Clreumerence - pation<Age 217565 3 7252 L1131 1340507 3 446836  6.559%%
(Omphalion)
@) Error 1103189 1721 64.102 1225510 179 68.122
Comected Total 1117944 1728 1488224 1806
Occupation 225451 1 25451 2682 152652 1 152652 2370
. Age 7979480 3 2659493 3L170%* 6049532 3 2016511 31302+
Weight Occupation<Age  425.99 3 14200 1664 1257214 3 419071 6505+
® Error 468381 1721 85321 1158951 1799 64422
Comected Total 1675078 1728 1241137 1806
Occupation 456 1 456 035 022 1 02 002
Age 288.331 3 96.110 7418 141415 3 47138 3573
BMI Occupation<Age 4220 3 14066 1086 159936 3 53312 4041
Error 2009091 1721 12957 23733407 1799 13.193
Comected Total 23083267 1728 24623341 1806
Occupation 001 1 001 253 077 1 077 18.304%%
Age 067 3 02 7787 891 3 207 70.800%
WHR OccupationAge 019 3 006 2211 067 3 022 5359w
Error 4941 1721 003 7542 1799 004
Comected Total 5257 1728 10915 1806

srkp< 001, *#+p<.01, *p<.05,

* Occupation(one of the factors) is divided into farmers and the public

* All items in a basic category were measured in an anthropometric standing posture
* BMI(Body Mass Index) = Weight(kg) / Stature(mz), WHR(Waist-Hip Ratio) = Waist Circumference(cm) / Hip Circumference(cm)
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