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Cardiorespiratory Fitness Among Korean Adults: 2014-2015 Korea
Institute of Sports Science Fitness Standards (KISS FitS) Project

Saejong Park, Byoung-Goo Ko, Joo-Ho Song, Hong-Sun Song, Jin-Wook Chung, & Soo Hyun Park*

Korea Institute of Sport Science

To provide the distribution of cardiorespiratory fitness including Bruce treadmill exercise time and

estimated peak oxygen uptake (VO, pea) and investigate association with cardiorespiratory fitness and

metabolic syndrome, sedentary lifestyle, or education level among Korean adults. Analysis of data on

2,006 adults (19-64 yr) who had completed a maximal grade treadmill exercise test, from the Sports
Institute of Sports Science Fitness Standards (KISS FitS) project 2014-2015. The mean maximal exercise
time was 11'26”, 11'18”, 11'06”, 10°'03” and 851" (minutes and seconds) for men 19-29, 30-39, 4049,
50-59 and 60-64 years of age, respectively, for women, it was 949", 909", 842", 801" and 733" for the
corresponding age groups. The mean peak oxygen uptake was estimated as 42.3, 41.8, 41.2, 37.6 and
33.6 ml/kg/minute for men 19-29, 30-39, 40-49, 50-59 and 60-64 years of age, respectively, For women, it

was 34.0, 318, 30.3, 28.0 and 264 ml/kg/minute for the corresponding age groups.

A positive

association between cardiorespiratory fitness level and education level was observed for both men and

women. Furthermore, participants

with sedentary lifestyle had a significantly lower cardiorespiratory

fitness than participants with activity lifestyle. Finally, Men with moderate and high fitness level had
50% and 87% lower odds for the metabolic syndrome, and women had 48% and 50% lower odds for

the metabolic syndrome, respectively, than the ones with low fitness level after adjustment for age,

smoking, alcohol intake, and sedentary lifestyle. These results can be used to track future Korean

assessments and to evaluated interventions.

The differences in fitness status by education level,

sedentary lifestyle or metabolic syndrome can also be used to develop health policies, program and

educational services.

Key words: age-sex specific cardiorespiratory fitness level, Bruce treadmill exercise time, education level,

sedentary lifestyle, race, Asian KISS®
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Oﬂ?oﬂHL KISS
FitS9l 2014-2015 A9l (19 64 AR F H oAt
_AEko] 115] Aol 9 %-‘T‘—Z]—E—Ei 01_9.—5].03 Orq A
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Table 1. Baseline characteristics of the study participants

Men Women
Sample size, no. 906 1,100
Age, years 4242 (13.44)  47.15 (11.76)
Height, cm 171.56 (6.27)  158.37 (5.57)
Weight, kg 73.39 (10.76) 58.66 (8.39)
BMI, kg/m2 2492 (3.07) 2337 (3.17)
Percent body fat, % 22.57 (5.99) 31.41 (6.38)
Lean mass, kg 31.79 (4.11) 21.44 (2.58)
WC, cm 86.65 (7.95) 81.73 (8.41)

Resting SBP, mmHg 12525 (11.70)  116.57 (13.74)

Resting DBP, mmHg 79.72 (11.217)  74.11 (9.51)

Triglyceride, mg/dl 126.99 (83.96)  97.78 (59.87)

HDL-C, mg/dl 5449 (13.78)  64.52 (14.88)

Glucose, mg/dl 90.28 (18.50)  92.31 (17.94)
Smoker, % 28.4 1.3

Sedentary lifestyle, % 47.1 51.0

Mean (SD), BMI, body mass index: WC, waist circumference:
SBP, systolic blood pressure: DBP, diastolic blood
pressure; HDL-C, high density lipoprotein cholesterol
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At BE BAA FAFE(a)S b%E ARt

e £

(VOzmax), HIALHAZY] 2089, 50294 2
80EH4+= Table 2° A|Ast ), & Sl
Hojd EEAIZEE 2000l 60thel 72 11:2
11:18, 11 06, 10:03 28] 8% 512, Ha a4t
2AHTFE 42.3, 41.8, 41.2, 37.6 181 33.6
ml/kg/mmUrE‘r‘*‘ﬂr. g Aol F7IEFE A
Hol 2 FootA st A dol YetETHp for
trends<0.001).

491 efzke] A A2 (Table 3)el A48t vle} 2o
Ag Hi 5 A 20d9M 60914 Z4
9:49, 9:09, 8:42, 8:01 181 7% 33%=, HuAt
2AF R AEod 247} 34.0, 31.8, 30.3, 28.0 181
26.4 ml/kg/min&E UEPgon  Adzlo] ZyldysE &
ARz 7Aasl= Agko| VERITHp for trends <0.001).

I
pa?

SLE0 ME NHAHAE

49 At elelAe] dsEd e 4
#29) Aol (Fig.2)ol AN vhst 2k, 49 A
I 933 25438 MR AY5F] 5L

R

4% Aszo] felabl BA LebttHp=0.010).

¢

N, -2

AEAA A3 158w olall AS nT g £ o]
3o BE AR SAHCRE fosiA @ Ao
UERE oM (p<0.001), AEHE o9 ez A
el folgh akol 7k vehbA] skt 12 o ate]
AL APy AESLZS AL dE4Fo] o}
ASE BAAOR folah Agszo] B Aow 4

ERttH(pC0.001).



718 Saejong Park et al.

Table 2. Exercise time (minutes and seconds) and estimated VOpeu (ml/kg/min) levels based on maximal exercise testing in men

Percentile
No. Mean (SD) P for trends*
20th 95% CI 50th 95% CI 80th 95% CI

Bruce treadmill exercise time (min:sec)

All ages 906  10:43 (1:50) 9:11 9:05, 9:22 10:27  10:19, 11:00  12:10 12:05, 12:18

19-29 yrs 194 11:26 (1:47) 10:00  9:23, 10:04  11:17 11:01, 12:00  13:00 12:26, 13:17

30-39 yrs 158 11:18 (1:30) 10:04 10:00, 10:11  11:13  11:00, 11:35  12:24 12:06, 12:35

40-49 yrs 224 11:06 (1:39) <0.001 10:00  9:25, 10:03  11:01 10:30, 11:16  12:18 12:07, 12:34

50-59 yrs 253 10:03 (1:41) 9:00 813, 09:02 10:06 10:01, 10:14  11:19 11:07, 12:00

60-64 yrs 77 851 (1:30) 7:50  7:10, 8:04 9:01 8:28, 9:14 10:04 9:28, 10:23
Estimated VOppeax (ml/kg/min)

All ages 906 39.9 (6.2) 347 344, 353 39.0 38.6, 40.8 44.8 44.5, 45.2

19-29 yrs 194 42.3 (6.0 375 35.1, 37.7 41.8 40.9, 44.2 47.6 45.6, 48.5

30-39 yrs 158 41.8 (5.0 37.7 375, 382 41.6 40.8, 42.8 45.5 44.6, 46.4

40-49 yrs 224 41.2 (5.6) <0.001 375 35.5, 37.6 40.9 39.0, 41.7 452 445, 46.1

50-59 yrs 253 37.6 (5.6) 34.1 31.5, 343 37.8 375, 38.3 419 412, 442

60-64 yrs 77 33.6 (5.1) 30.2 28.0, 31.0 342 323, 349 377 35.7, 38.8

Abbreviations : CI, confidence interval: SD, standard deviation: VOguex, peak oxygen uptake

*The P for trends refer to testing for trends of VOam.x by decades of age.

aSignificantly different from 19-29yrs at p<0.005, PSignificantly different from 30-39yrs at p<0.005, “Significantly
different from 40-49yrs at p<0.005, %Significantly different from 50-59yrs at p<0.005, ®Significantly different from
60-64yrs at p{0.005 (with Bonferroni adjustment)

Table 3. Exercise time (minutes and seconds) and estimated VOyeu (ml/kg/min) levels based on maximal exercise testing in women

Percentile
No. Mean (SD) P for trends*
20th 95% CI 50th 95% CI 80th 95% CI

Bruce treadmill exercise time (min:sec)

All ages 1100  8:28 (1:33) 7:03 7:01, 7:08 8:33 8:21, 9:00 10:00 9:33, 10:00

19-29 yrs 101 9:49 (1:14) 9:02 8:27, 9:16 10:01  9:48, 10:04 10:31  10:21, 11:05

30-39 yrs 197 9:09 (1:22) 8:00 7:42, 8:34 9:12 9:08, 9:28 10:06  10:10, 10:27

40-49 yrs 270 8:42 (1:23) <0.001 7:19 7:16, 7:50 9:02 9:00, 09:10 10:00 9:53, 10:04

50-59 yrs 345 8:01 (1:23) 7:00 6:47, 7:02 8:00 7:55, 8:12 9:14 9:06, 9:33

60-64 yrs 187  7:33 (1:52) 6:18 6:19, 6:40 7:14 7:11, 7:49 9:03 8:48, 9:17
Estimated VOppeax (ml/kg/min)

All ages 1100 29.5 (5.2) 24.7 24.6, 25.0 29.8 29.1, 31.3 34.7 33.1, 34.7

19-29 yrs 101 34.0 (4.2) 314 304, 31.9 347 329, 34.8 36.4 354, 382

30-39 yrs 197 31.8 (4.6) 28.0 26.0, 29.1 32.0 31.6, 324 35.0 34.7, 35.5

40-49 yrs 270 303 (4.7) <0.001 25.6 25.1, 253 314 31.3, 31.6 34.7 33.1, 34.8

50-59 yrs 345 28.0 (4.7) 24.6 2238, 24.6 279 264, 28.3 32.1 315, 32.5

60-64 yrs 187 264 (5.1) 223 21.8, 22.6 254 24.9, 26.2 31.5 29.6, 32.0

Abbreviations : CI, confidence interval: SD, standard deviation: VOg,eak, peak oxygen uptake

*The P for trends refer to testing for trends of VOoma by decades of age.

Significantly different from 19-29yrs at p<0.005, PSignificantly different from 30-39yrs at p<0.005, °Significantly
different from 40-49yrs at p<0.005, Significantly different from 50-59yrs at p{0.005, °Significantly different from
60-64yrs at p<0.005 (with Bonferroni adjustment)
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Table 4. Estimated VO by sedentary lifestyle in men and women

VO2peak
No. (ml//kg/minute)

Mean (SD) P value

Men

Activity Group 461 41.18(6.33)

<0.001
Sedentary Group 411 38.69(5.56)
Women
Activity Group 515 30.08(5.23)
0.002

Sedentary Group 536 29.08(5.18)

Abbreviations : SD, standard deviation:
VOgpeak, Peak oxygen uptake
Adjusted for age
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Table 5. Odds ratios (95% CI) of the metabolism syndrome according to cardiorespiratory fitness levels* in men and women

Unadjusted Adjusted®
Variable N No. of Prevalence(%) OR 95%CI P value OR 95%CI P value
men
low fit 164 51(31.1) 1 (reference) 1 (reference)
mid fit 513 96(18.7) 0.510 0.343-0.760 <0.001 0.492 0.325-0.746 0.001
high fit 187 9(4.8) 0.112 0.053-0.236 0.001 0.127 0.059-0.274  <0.001
P for trend <0.001
women
low fit 221 53(24.0) 1 (reference) 1 (reference)
mid fit 650 110(16.9) 0.646 0.446-0.935 0.021 0.615 0.413-0917 0.017
high fit 225 32(14.2) 0.526 0.324-0.854 0.009 0.495 0.293-0.837 0.009
P for trend <0.001

*Cardiorespiratory fitness classified as low fitness ({20%), moderate fitness (20 to (80%)

based on age-specific VOzpeax (ml/kg/min) percentiles

. and high fitness (=80%)

§Adjusted for age, smoking, drinking and sedentary lifestyle.
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