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Validation of the 12-min self-selected pace run as a field test of
cardiorespiratory fitness in young men

Masaki Nakagaichi!, Morie Kumagai?, Yoshiharu Nabekura?,
Tetsuro Saeki!, Yutaka Sambongi! and Kiyoji Tanaka34

Abstract

Twelve-minute run test developed by Cooper in 1968 is a popular field test to evaluate an individu-
al’s cardiorespiratory fitness. However, the test requires high subject motivation and is accompanied
by a high cardiovascular risk because of its maximal nature. In an attempt to avoid this flaw, this
study sought to develop a 12-min submaximal run test and to validate it as a field test of cardiorespira-
tory fitness. Twenty-eight men, aged 19-34 years (22.3 +3.6), served as subjects. Individual's
cardiorespiratory fitness was evaluated by the distance covered in 12 minutes at the intensity cor-
responding to 13 on the Borg's ratings of perceived exertion (RPE13). All of the subjects performed
a maximal stress test, the 12-min submaximal run test and the 12-min maximal run test. VO, pax and
VO, a1 of the subjects averaged 57.9+7.5 m//kg/min and 45.4+8.0 mi/kg/min, respectively. The
distance covered in 12-min submaximal run test (2758 +306 m) was significantly shorter than that co-
vered in 12-min maximal run test (3105+394 m). Analyses of data indicated that aerobic capacity
(VOy max and VO, 1) significantly correlated with the 12-min submaximal run (r=0.85 and 0.86,
respectively) and with the 12-min maximal run (r=0.77 and 0.81, respectively). Although the intensi-
ty of the 12-min submaximal run test was lower, their relationships were higher than that of the 12-
min maximal run test. Our findings suggest that 12-min submaximal run test is a better cardiorespira-
tory fitness test than 12-min maximal run test. Furthermore, we attemped to develop equations to
predict VO, .. and VO, 4 using the distance covered in 12-min submaximal run and age. Multipule
regression analyses to predict VO, a1 and VO, ... yielded the following equations: the distance in the
12-min submaximal run (m)X, and age (yr)X,.

VO, max=0.0021X, (m) —0.52X, (yr) +0.75 (R=0.89, SEE=3.81 ml/kg/min)

VO, ,r=0.0019X; (m) —0.56X,(yr) +17.93  (R=0.89, SEE=3.64 ml/kg/min)
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It was concluded that the distance covered during the 12-min submaximal run was a highly valid indi-

cator of cardiorespiratory fitness.

Key words: cardiorespiratory fitness, ratings of perceived exertion, submaximal running
(Japan J. Phys. Educ. 41: 173-179, SEPTEMBER, 1996)
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(45.4+8.0 ml/kg/min) LI ITRE»DH 5 Wi
RPRBVEMICH - LEZONS. LI, B
BE128I1IC oW Ti2 RPEI3TOR K T 124 Mk
OEBICIELRH, HEMm Ui FLERRE % JI%E L 7:
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X R

1) BRR®KEE - BIRE - IWEE= -4 &- 58
A— (1976) EBIZ L 5 EE)ME ORIRICOWT
—105MEDOHE—. GEEE 4:1-5.

2) Astrand, P. O. and Ryhming, I. (1954) A nomo-
gram for calculation of aerobic capacity (physical
fitness) from pulse rate during submaximal work.
J. Appl. Physiol. 7: 218-220.

3) Ameican College of Sports Medicine (1986)

NI | -El ectronic Library Service



Japanese Soci ety of Physical Education

4)

5)

6)

7

8)

9)

10)

11

12)

13)

14)

15)

16)

2B AN ORI & L COXBIERHE AV 2RATI2MET A FORE

Guidelines for Exercise Testing and Prescription.
Lea & Febiger, 3rd edition, Philadelphia.
Beaver, W. L., Wasserman, K. and Whipp, B. J.
(1985) Improved detection of lactate threshold
during exercise using a log-log transformation. J.
Appl. Physiol. 59: 1936-1940.

Borg, G. A. V. (1973) Perceived exertion: A note
on “history”’ and methods. Med. Sci. Sports 5:
90-93.

Concu, A. and Marcello, C. (1993) Stroke volume
response to progressive exercise in athletes en-
gaged in different types of training. Eur. J. Appl.
Physiol. 66: 11-17.

Cooper, K. H. (1968) A means of assessing max-
imal oxygen intake. J.A.M.A. 203: 135-138.
Coyle, E. F., Martin, W. H. and Ehsani, A. A.
(1983) Blood lactate threshold in some well-
trained ischemic heart disease patients. J. Appl.
Physiol. 54: 18-23.

Demello, J. J., Cureton, K. J. and Boineau, R.E.
(1987) Ratings of perceived exertion at lactate
threshold in trained and untrained men and wom-
en. Med. Sci. Sports Exerc. 19: 354-362.
Dolittle, T. L. and Bigbee, R. (1968) The twelve
minute run-walk: a test of adolescent boys. Res.
Quart. 39: 491-495.

Ebbeling, C. B., Ward, A., Puleo, E. M., Widrick,
J. and Rippe, J. M. (1991) Development of a sin-
gle-stage submaximal treadmill walking test.
Med. Sci. Sports Exerc. 23: 996-973.

Farrell, P. A., Wilmore, J. H., Coyle, E. F., Bill-
ing, J. E. and Costill, D. L. (1979) Plasma lactate
accumulation and distance running performance.
Med. Sci. Sports. 11: 338-344.

Glass, S. C., Knowlton, R. G. and Becque, M. D.
(1992) Accuracy of RPE from graded exercise to
establish exercise training intensity. Med. Sci.
Sports. Exerc. 24: 1303-1307.

Hage, P. (1981) Perceived exertion: One meas-
ure of exercise intensity. Physician Sportsmed.
19: 136-143.

Jackson, A. S. and Coleman, A. E. (1976) Valida-
tion of distance run test for elementary school chil-
dren. Res. Quart. 47: 86-94.

SFAE - WA - KIEF - BRBH - K8
JET - 5 K (1986) MEELBARAET AR
ORER— v MV - AZIFF AL (SST) OF
R rgH—. FEFORFE 36: 809-815.

179

17) Kim, H. S., Tanaka, K. and Maeda, K. (1992)

18)

19)

20)

21

22)

23)

24)

25)

26)

27)

28)

29)

Metabolic and cardiorespiratory responses during
cycling exercise below, at, and above lactate
threshold. Jpn. J. Appl. Physiol. 22: 307-315.
Kline, G. M., Porcari, J. P., Hintermeister, R.,
Freedson, P. S., Ward, A., Mccarron, R. F., Ross,
J. and Rippe, J. M. (1987) Estimation of VO max
from a one-mile track walk, gender, age, and body
weight. Med. Sci. Sports Exerc. 19: 253-259.
Maksud, M. G. and Coutts, K. D. (1971) Applica-
tion of Cooper 12-minute run-walk test to young
males. Res. Quart. 42: 54-59.

McArdle, W. D., Katch, F. I. and Katch, V. L.
(1981) Training for anaerobic and aerobic power.
(In) Exercise physiology. Lea & Febiger, Philadel-
phia, 266-285.

EFERE (1986) BRAMEXERROBRE. 4
HoEE 36: 358-364.

ETEE - WASE - BRE— BE & RE
FMB (1989) B&M MEERMIE N AR (R MRE
H2 5. kEOFFE 39: 391-396.

hRFE - ILABHF (1989) AT BIEEDOW <
%. FHOBE 39: 391-396.

Noble, B. J. (1982) Clinical applications of per-
ceived exertion. Med. Sci. Sports Exerc. 14: 406
411.

Siconolfi, S. E., Cullinane, M., Carleton, R. A. and
Thompson, P. D. (1982) Assessing VO, max in
epidemiologic studies: modification of the
Astrand-Ryhming test. Med. Sci. Sports Exerc.
14: 335-338.

EEET - EANBE - BHERK (199D O
HE® T « — FNy 7EBARHEGRICESS
EEHERATR F L — = 7 OIR#HS JURML
FicRiF T8 BEAR—-VEF 8:65-73.
W - BRBERK - IHRER - IR R
B - EEE> (1992) BEDOLSHF AL
fic 354 18« OREEOT 4. KHRF 41
295-303.

Tanaka, K. (1985) Validity of endurance perfor-
mance test as a possible substitute for
cardiorespiratory fitness. Osaka City Univ. J.
Health Sci. Phys. Educ. 21: 19-28.

Tanaka, K., Yoshimura, T., Sumida, S., Mitsuzo-
no, R., Tanaka, S., Konishi, Y., Watanabe, H.,
Yamada, S. and Maeda, K. (1986) Transient
responses in cardiac function below, at, and above
anaerobic threshold. Eur J. Appl. Physiol. 55:

NI | -El ectronic Library Service



Japanese Soci ety of Physical Education

180

30)

3D

32)

FIERIE

356-361.

Tanaka, K., Watanae, H., Konishi, Y., Mitsuzo-
no, R., Sumida, S., Tanaka, S., Fukuda, T. and
Nakadomo F. (1986) Longitudinal associations be-
tween anaerobic threshold and distance running
performance. Eur. J. Appl. Physiol. 55: 248-252.
HAPERK (1990) mkEICxt T 5EBH0s &
ZTOHEREE. GEORIE 40: 940-948.
Tanaka, K. (1991) Cardiorespiratory and lactate
responses to a 1-hour submaximal running at the
lactate threshold. Ann. Physiol. Anthrop. 10: 155

33

34)

162.

BPERK (1995) £HFAMLE DO WS b
BICBT o RE. BRAR—VES 12: 217-223.
Taylor, H. L., E. Buskirk, E. and Henschel, A.
(1955) Maximal oxygen intake as an objective
measure of cardiorespiratory performance. J.
Appl. Physiol. 8: 73-80.

(EFESU F12R13H %4
P8 45 A18H S

NI | -El ectronic Library Service



