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Establishment of standards for evaluation of health related fitness
according to the working styles of male manufacturing workers
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Abstract The purpose of this study is to propose the standard of health-related fitness evaluation according to the
working styles of male manufacturing workers. The subjects were 15,329 male manufacturing workers aged from 40
to 59 years old who had taken a health-related fitness test by K Institution. Health-related fitness components are
cardiorespiratory endurance, muscular strength, muscular endurance, flexibility and body composition. We measured
Vo2max, grip strength, sit-up, trunk flexion forward, and body fat percentage to ascertain each component. Data were
analyzed with Two-way ANOVA, T-test, One-way ANOVA(Scheffe) and Percentile using SPSS version 18.0
program. The analysis results are as follows. First, the health-related fitness of manufacturing workers varied
significantly according to their working styles(maximum oxygen uptake : F=88.67(p<.001), grip strength
F=20.09(p<.001), sit-up : F=42.06(p<.001), trunk flexion forward : F=69.44(p<.001), body fat percentage :
F=136.75(p<.001)).Therefore, the evaluation standard was set based on the percentile of health fitness items. Second,
the average Vo2max, grip strength, and trunk flexion forwardof blue-collar workers were higher than those of
white-collar workers at all ages. On the other hand, the average sit-up and body fat percentage of white-collar workers
were higher than those of blue-collar workers at all ages. Third, these evaluation criteria differed greatly when
compared with the results of the National Physical Fitness Survey. Therefore, we have confirmed that the evaluation
criteria should be applied differently according to the working style of a worker when evaluating his health-related
fitness.

Keywords : blue-collar worker, health related fitness, national physical fitness survey, percentile standard, white-collar

worker.
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Table 1. Case Number According to the Age Groups
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Age(yr) collar Blue collar Total
40-44 1,924 3,716 5,640
4549 1,517 3331 4848 Table 3. Measuring Items and Measuring Method
50-54 919 2,527 3,446 Items Method Machine Unit
55-59 363 1,032 1,395 Cardio-
respiratory VO2max CON}BI T5XL ml/kg/min
Total 4,723 10,606 15,329 endurance (Japan)
Muscular strength Grip Strength SVK(%:;(;?D kg
Table 2. Physical Characteristics of Subjects (M=SD) Muscalar
- - Sit-up SM 2000N time/30sec
Age(yr)  Height(cm) Weight(kg)  BMI(kg/m?) endurance (Korea)
40-44 171.84£5.30 72.44+9.12 24.51+2.66 Trunk Flexion SM 2000G
Flexibility cm
White Coll 45-49 170.77£5.33 71.96+9.05 24.65+2.65 Forward (Korea)
1 ar
e e 50-54 169.67£5.19 70.49£7.66 24.47+£2.26 Inbody720
11 0, 0,
5550 169255521 6991833  24.3742.38 Body composition % body fat (Korea) v
40-44 171.00£5.63 71.53£9.53 24.43+2.77
45-49 169.84+5.49 70.10+8.77 24.2842.59
Blue Collar
50-54 168.17+£5.45 68.71£8.67 24.27+2.60 23 xl'ﬂi'l E-I
55-59 167.65+5.51 67.27£8.65 23.90+2.58 '
2 drE s 1% AsE MS-Excel?} SPSS
18.0 versiond g3ttt FAAQ EA RS wpe
22 =X5t=2 gl "iH
ZAEE O Hdelo] Ald 5| ; ;
SRS 17 A AHA T (cardiorespir-atory AR, Sled LEs ey Aol Abw ] o3t of
endurance), v 2(muscular strength), ~-<]7-2(muscular = - =
) gth), A7 9 RAHEA S AASET AYW Aol B 43R 9
O o] 4] ibili A A %A iti - _ - N
endurance), -3/3(flexibility), 214 Z"d(body composition) So] o9l BARAS ANsAw, 2R Hol2
o = =
s ) Slal T A4S AN,
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A, TEAL ARAE ol g ST, o 60 343 342 339 333 351 350 347 346
g;] :rLZ_]_Oﬂ 1—4151} Ziyopjﬂg‘ 337]_ 7]_3_% Xé‘?f%ﬁ—f_oﬂ LL}E]— 55 337 336 333 325 345 343 342 338
N 50 330 330 327 320 339 337 336 334
MS-Excel©] Percentile §H= Z2I1H5 o-§3kef i 45 325 325 324 315 332 331 330 327
9 o A 40 320 318 317 309 326 325 325 325
o P A 0 S
25 300300 299 291 306 306 304 305
20 294 292 291 283 299 300 296 299
15 284 285 284 276 290 292 288 29.0
3. g+Zu 10 274 277 274 267 219 280 278 280
5 259 261 255 248 264 265 262 26
3.1 2RHENH F|cfAAME T WAL F=
A Se 99y 2rguEe o Bar 3.2 TTYEE o MEY 3F
A5k A3} F=88.67(p<.001) & 2] zto]7} 9= 2l A4S AR SRR o ZAEAE Ayt
R e F=20.09(p<00D)Z F&]gk zfol7h e Aoz vhehytth
Aol A gl diste] gz SHRFEE 2ol ot thato] AREE Awmy folgh Zol7t 9l
oA AAE A% RE 4% P4 AYHol A} B ACE vehston, Aol 5% ot Wil |
FARC Erha vepye ERd). AR SRS A A3 40-444] Alo]
olet Frol @ Fol7k gl Aoz vehuith
Table 4. Age Differences of VO2max by Working
Styles (mé/kg/min) Table 6. Age Difference of Grip Strength by Working
Age White Collar Worker Blue Collar Worker . Styles
(V) N M=SD N N M+SD N Age White Collar Worker Blue Collar Worker .
40-44 1,924 3350511 a 3,716 34.19£528 a 476+ om N MsSD S N MsSD S
4549 1517 3338£504 a 3331 34195540 a  5.06%** 40-44 1,924 4592£600 a 3,716 46.67£632 a  436%*
50-54 919 3324%520 a 2,527 33994544 a 38I%** 4549 1517 4522£598 b 3331 4539£605 b 0.88
55-59 363 32774568 a 1,032 3411599 a  3.71%** 50-54 919 4400597 ¢ 2,527 4384612 ¢ 065
F 223 0.86 5559 363 43.00+573 d 1032 4230+615 d 1.8
* 1 p<.05, ** 1 p<.01, ¥ p<.001 F 37.90% 187.69%+*
kg F 7o Wi TS ATt w2
Baee Uirol Taach Aquange mpe  STHS MRS FES AR e 27gees
= 219 30%, 50% T0%¢] Ml daAe] Amany Ol TEE. ekele] wia F 39l 30%, so%,
w7 Uehon] AF AsTrie] 2USe Ao 70%9] e ARFE Huh AAEEo] B A% f
B o 8442 AFFARY 2.73% = e o 40444 ~45-49A717] 27 e A A%
The] FYe BEHOR 2 0 AYHL AT}
0.67% =A e

Table 5. VO2max Percentile Criterion(m/kg/min)
White Collar Worker

Blue Collar Worker

Per::/:;tlle AT Age Table 7. Gri.p Strength Percentile Criterion(kg)
40-44 45-49 50-54 55-59 40-44 45-49 50-54 55-59 Perce-ntile White Collar Worker Blue Collar Worker
95 42.1 423 429 446 430 43.0 434 445 (%) 2044 45_49Ag§0—54 5559 4044 45_4;‘0’650_54 3559
90 40.0 393 40.0 40.0 405 40.6 408 412 o5 556 550 543 525 572 559 540 507
85 382 380 384 380 391 390 392 392 90 532 527 516 503 547 534 515 502
80 373 371 372 367 381 382 379 379 35 519 514 496 490 53.0 519 498 487
75 365 362 361 357 372 373 369 368 80 509 502 481 480 517 504 485 476
70 357 355 353 350 364 365 361 360 75 498 492 472 471 507 492 476 464
65 350 348 347 342 357 357 354 353 70 489 481 464 460 497 483 468 454
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65 48.1 473 456 452 487 474 459 445
60 474 464 451 442 479 468 452 435
55 46.6 457 443 435 471 460 444 428
50 459 451 436 429 465 452 438 418
45 452 445 431 424 456 443 431 412
40 445 437 425 416 450 436 423 403
35 437  43.0 419 408 442 430 415 397
30 429 420 41.0 40.0 434 420 40.7 38.6
25 420 413 404 389 426 412 399 380
20 41.0 402 394 384 415 403 389 372
15 40.0 390 385 373 403 393 378 36.1
10 386 38.0 372 357 387 380 363 348
5 360 357 353 335 366 361 337 332
3.3 ZFHE ASLU2I|7| HESR AE
A=A 07712 Al ZHPEPEE o] EAERA
Sk A7} F=42.06(p<.001)Z ] 2tol7} = Fo=
LFERSE

stz o7)71o] dete] AR feld Aolvh i

A0 LERLom, d3e] B25% JBU0TE A

A B Aoz et AgEE SrYuE e

A3} BE AN FIF Ao]7} Y= AOZ ek

Table 8. Age Difference of Sit-up by Working
Styles(time/30sec)

Age  White Collar Worker Blue Collar Worker .

G N M#SD S N M#SD S
40-44 1924 21.17+3.84 a 3,716 20.58+4.12 a = 5.32%**
45-49 1,517 2040+3.86 b 3,331 19.574423 b 6.72%**

50-54 919 1885+3.85 ¢ 2,527 17.28+445 ¢ 10.18***

55-59 363 1648+4.15 d 1,032 15.76+4.16 d 2.81%*

F 189.80%** 532.58%**

S 07)7)e] Wie) S ARTA ueh 27
ez thro] ek AEUos)le wpe F
391 30%, 50%, 70%2] ]l F A 7kl w52k A
Foz viehda A7 AT FYE FTYOR
2w APpAol AR 256% A ERdeh

Table 9. Sit-up Percentile Criterion(time/30sec)

Perce-ntile

White Collar Worker

Blue Collar Worker

%) Age Age

40-44  45-49 50-54 55-59 40-44 45-49 50-54 55-59
95 270 262 250 230 270 260 240 220
90 260 250 240 220 260 250 224 210
85 250 240 230 200 250 240 220 200
80 240 230 220 200 240 230 210 19.0

194

75 240 230 215 190 23.0 220 200 19.0
70 230 220 210 190 230 220 200 18.0
65 230 220 200 190 220 21.0 190 170
60 220 210 200 180 220 210 190 17.0
55 220 210 200 170 21.0 200 180 16.0
50 210 210 190 170 210 200 17.0 16.0
45 21.0 200 190 160 200 19.0 17.0 15.0
40 200 200 180 150 200 190 170 150
35 200 190 180 150 19.0 180 160 140
30 190 190 17.0 140 180 180 150 140
25 190 180 160 140 180 170 150 13.0
20 180 170 160 130 170 160 140 13.0
15 170 170 150 120 170 150 13.0 120
10 170 160 140 110 160 150 11.0 11.0
5 150 140 13.0 100 140 130 100 9.0

3.4 ZFEE Qo HE Y2=E Fol7| W

=% &

ol QI HoF HIU|E AR ZTFHHHR o
B A3t F=69.44(p<00D)Z Fo]gt 2po]7}
de Aoz Ukt

ool SlE Ho R w3|7]e tiste] AHHR foek
Zpol7t e AL UEkow, AHRA ] A 544 o]
ST} 55-5947F o] vk Ao g yehgth d#H 9
B AFER A7k glom 494 ofstrt) Aol
EETE oot Sl o' wilrle W Alew ye
Utk e SRS AR 27 404949 F-9
g Zpol7t 9= ASRE e

Table 10. Age Difference Trunk Flexion Forward by
Working Styles(cm)

Age White Collar Worker Blue Collar Worker

O N M#$SD S N MSD S

40-44 1924 10.94£8.11 a 3,716 1217779 a  5.46%**

45-49 1,517 1099759 a 3331 12.10£7.92 a  4.58%**

50-54 919 10.78+7.83 a 2,527 1130797 b 171

55-59 363 9444826 b 1,032 10.55+7.81 ¢ 2.29%
F 4.06** 16.25%%*

ol SlE HoF Fwo|7|o Wiy FEs AHTt
o whg} ZEFHE R Lphro] gt kol e o
9 Z A9l 30%, 50%, 70%2] H|nl
B A @A o] ARFAel HlE) 2 <
£ HoFa 9o WA AR TUdEkE WA
2 B u g o] AR ELE 11.60% A ER:

lo ox rIf
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Table 11, Trunk Flexion Forward Percentile Criterion(cm)

White Collar Worker Blue Collar Worker

Perce-ntile

o Age Age
(%) 40-44  45-49 50-54 55-59 40-44 45-49 50-54 55-59
95 227 225 227 206 238 239 230 223
90 207 202 2001 189 217 219 210 198
85 190 186 185 177 200 200 195 183
80 179 174 172 165 187 185 181 172
75 167 161 160 153 17.6 174 170 16.0
70 155 150 150 145 165 163 159 149
65 145 142 141 132 155 154 148 136
60 136 133 13.0 121 145 144 137 126
55 125 123 120 118 13.6 136 126 119
50 1.7 116 115 108 12,6 127 119 112
45 104 105 10.7 9.4 119 120 109 104
40 9.6 9.7 9.8 8.0 108 10.8 9.6 9.5
35 8.5 8.7 8.6 7.0 9.9 9.7 8.5 8.4
30 73 7.6 74 52 8.8 8.7 7.8 7.0
25 6.0 6.5 6.1 43 7.5 73 6.5 5.6
20 4.6 5.0 4.6 32 6.0 5.8 52 4.5
15 2.6 32 32 1.5 42 42 3.6 2.6
10 0.5 1.2 0.6 -0.8 1.6 1.9 1.7 0.5
5 42 20 26 62  -19 -13 26 -3.0
3.5 ZRHEE MX|LE HEL #E
AALES A 2FFEER 0]9 BAhAle 2
¥} F=136.75(p<.001)= 2]t A7t e Aoz 1
2578
AAEE] thste] A=bz fg=lol Aut frofgh 2}
o7} 9l Aoz vyehygton, 40-19417F 50-59 4wt
AAGE] W2 Aoz eyt e 2R gES
A At BE AR Foldk Apolrt Sl Alem
ek
Table 12. Age Difference Body Fat by Working
Styles(%)
Age White Collar Worker Blue Collar Worker
t
G N Ms#SD S N M#SD S
40-44 1,924 21974511 a 3,716 20.69+545 b 8.76***
4549 1,517 21.85+5.03 a 3331 20.75+5.19 b 6.93%**
50-54 919 22.17+475 a 2,527 2144541 a  3.81*F*
55-59 363 2222+475 a 1,032 21.45£546 a 2.52%
F 1.03 14.72%%*
AR L) WS FES AT vl 2
M el THATE AR EES B9 F 49 30%,
50%, 70%2] W= AA AYTRe TYES et

o % uj AHAe] A4

195

Table 13. Body Fat Percentile Criterion of White
Collar Worker(%)
White Collar Worker

Blue Collar Worker

Perce-ntile

%) Age Age
0 40-44  45-49 50-54 55-59 40-44 45-49 50-54 55-59
95 30,0 299 297 299 300 288 299 299
90 28.3 279 282 281 275 27.0 281 28.1
85 274 269 271 269 262 259 268 268
80 264 258 264 260 251 249 258 258
75 257 251 255 253 242 241 247 251
70 247 245 246 247 234 235 241 243
65 242 239 241 24.1 227 228 235 237
60 234 232 234 233 22.1 222 229 228
55 228 225 228 228 213 217 221 222
50 220 219 222 225 207 211 21.6 215
45 21.5 21.3 21.7 219 200 204 209 209
40 208 205 21.1 209 19.4 19.6 202  20.1
35 20.0 199 205 204 18.6 18.9 19.6 19.3
30 19.2 19.4 19.8 19.7 17.8 18.2 18.7 18.5
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