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Accuracy of a regression model to predict maximal oxygen consumption based on
non-exercise data in female college students
Abstract

aim: The purpose of this study was to develop and investigate the accuracy of regression equation to predict VOy,,, and
estimate cardiorespiratory fitness (CRF) based on non-exercise (N-EX) data in adult women. Research Methodology: In
order to achieve the purpose of research, 30 female students studying at Kharazmi University, Tehran; Iran, with the
average age 24.96+2.41 yr., weight 57.07+£7.08 kg, and height 162.554+5.15 cm were selected as the research sample. At
first, the subjects filled in the consent for participation in research form and revised physical activity readiness
questionnaire (rPar-Q). The N-EX data were collected just before the maximal graded exercise test (GXT)included the
participant’s age, body mass index (BMI), perceived functional ability (PFA) to walk, jog, or run given distances, and
current physical activity (PA-R) level. Then, all participants (N = 30), aged 18-30 years old, successfully completed a
Bruce maximal GXT on treadmill using gas analyzer to assess VO,n.x.The data were analyzed by multiple linear
regression, ANOVA R.M, Pearson correlation, cross validation using predicted residual sum of squares (PRESS), and
LSD post hoc test statistical methods. Results: The data analysis revealed a high correlation, minimal shrinkage and
difference; thus, Jackson, George and Bradshaw regression models yield relatively accurate results and are a convenient
way to predict VO, .cand estimate CRF in adult women (18-30 yr.).In order to predict VO, and estimate CRF in adult
women, the three new regression equations (Ghafari-Jackson, Ghafari-George, and Ghafari-Bradshaw models) should
yield acceptable accuracy when applied to an independent sample of adult women (aged 18-30 yr.) with a similar
cardiorespiratory fitness level. It should be mentioned that non-exercise regression equations are not as accurate as gas
analyzer criterion test and cannot be used instead of this criterion test. But they would predict VO, and estimate CRF in
adult women accurately if they were used correctly and can be used instead of Bruce treadmill equation criterion test.
Conclusions: The new established regression equations or the old developed ones are safe and quite accurate, easy, fast,
and inexpensive for large groups, elders, and persons with cardio-vascular diseases.

Key words: Non-exercise regression models, VO,.x, non-exercise data, cardiorespiratory fitness, maximal
graded exercise test, adult women.
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1. Maximal Oxygen Uptake (VO pax)

2. Cardio Respiratory Fitness (CRF )

3. Graded Exercise Test (GXT)

4. Physical activity rating (PA-R)

5. perceived functionl ability (PFA)

6. Bradshaw and George

7. Revised Physical Activity Readiness
Questionnaire (rPar-Q)

8. VO,ux (mL.kg-1.min-1)=44.895+(7.042 x gender) —
(0.823 x BMI)+(0.738 x PFA)+(0.688 x PA-R)

9. VOypeax = 56.363 + 1.921(PAR) -0.391(Age) -
0.754 (BMI) + 10.987(F = 0,M=1)

o2 ol Sl Cans adaii G g (b drwy Ko
g A oo o by s lgmiily Jolls add aS" o9y oyl
45 99 3 ey (S (0 2 50 ) (g (S (sl
I8 Sl sy Foliie (s saals (6l CRF )
() o,.5
. - Yo
9 yS y Gadolas garwgl Ban L) adsw ) Sen
PO N-EX 55,98 sloools Lulowlyy VOymex 0)5])_3
Goe (pl 0,5 12l VA-RO T o gasals b Ly ¢ yloye
e O3enS1 95l i (e )Ty Aol il
CRF a5 Gl A=F0 Lsg olo e sl of (gaicis
Oemirad el Jloge Jod LB el gl bt
oy i dloz 1 Sloss Jlael b as il bl
Olree 5 o (o (255,908 Sloodls b slo yiie 56
gender (0.33), . age(-0.34)})§_&)|}§.>9>‘ Samiadled
VOmax 8,51 < 85{BMI (-0.27), and PA-R(0.16)
ol LS5 (L5 9 ooy sl adoles l Lo
AW Lg)j]éo.?- laools iagh ol ;0 .(V0) cél waly>
Ol § 7 y9-2 Fmiod | Jmol> L3 slaosls Lo
Lg A g—wgd l_: J_JLLL.A O y9—0 4 g od_.wd_a.al: (\%%V)
eyl (50gy 4Bl axwgs (VAAY) 7 5> 9 (V4 )
g Ayl Sy |y o (VA90) o LSen ¢ o
9 O9—wS> N-EX Joo ay a>¢8 LLN-EX Jas ol
Jlw Vo=V i gaslo Lo ye 5 o5 TV, o)) Sen
oYU L ol (Sea Swis ST 12l 5 (b
5 9> (V) 39~ SEE=4.90 mL.kg "' .min"¢=0.88 L
Voo 89y ym aS s sloul L (V9Y) o LSen
pladl JLw VA=Y e gasalo b g 9 250 (ggmeiils
59— SEE=3.44 mL.kg".min" 1=085 Siucen ciisls
Ak . = g e
Ol g peiwls 0o S0 o 155 WYL LS L |
Loye 77 9 0377 695 ;2 45 (Hndod plowl L (V- - )
sy (Sen wisls ploul JLo YA-YR oo (gassls
&l SEE=5.3 mL.kg".min"a=0.53 s,41 0 lailiul
Csddsy oo sl ,3YLT ;5 L1, SEE=4.4 ".min’'


www.sid.ir

OH)Sen 5 5 lae L>

10. Siconolfi, S. F., Lasater, T.M., Snow, CK., &
Carleton, R.A. (1985). Self-reported physical
activity compared with maximal oxygen uptake.
American Journal of Epidemiology, 122(1), 101-
105.

11. Paffenbarger, R.S. Jr, Wolf, P.A., Notkin, J.
(1966). Chronic disease in former college
students, early precursors of fatal coronary heart
disease. American Journal of Epidemiology, 83,
314-328.

12.Kohl, H.W., Blair, S.N., Paffenbarger Jr, R.S.,
Macera, C.A., Kronenfeld, J.J. (1987). A mail
survey of physical activity habits as related to
measured physical fitness. American Journal of
Epidemiology, 127(6), 1228-1238.

13. Spackman, M.B., George, J.D. Pennington, T.R.,
& Fellingham, G.W., (2001). Maximal GXT
protocol preferences in relatively fit college
students. Measurement in Physical Education
and Exercise Science, 5(1), 1-12.

14.Ebbeling, C. B., Ward, A., Puleo, E. M,,
Widrick, J., & Rippe, J. M. (1991). Development
of a single-stage submaximal treadmill walking
test. Medicine and Science in Sports and
Exercise, 23, 966-973.

15.Bradshaw, Danielle 1. (2008). An accurate
VO2max non-exercise regression model for 18 to
65 years old. a thesis submitted to the faculty of
Brigham Young University in partial fulfillment
of the requirements for the degree of Master of
Science.

16. Dustman-Allen, K. M., & Plowman, S. A.
(2003). Validation of a non-exercise regression
equation for the prediction of maximal aerobic
capacity. Medicine and Science in Sports and
Exercise, 35, S310.

17. George, James, D., William, J. Stone, and Lee,
N. Burkett (1996).Non-exercise VO2max
estimation for physically active college students.
Department of Exercise Science and physical
Education, Arizona State University, 415-420.

10. VO, ax (mL.kg-1.min-1)=48.0730+ (6.1779 x
gender) - (0.2463 x age) - (0.6186 x BMI) + (0.7115
x PFA) + (0.6709 x PA-R)

11. Multiple linear regression

12. Correlation coefficients (Pearson)

13. Standard error of estimates (SEEs)

14. Predicted residual sum of squares statistics
(PRESS; Holiday, Ballard, & McKeon, 1995)

15. Degree of shrinkage

16. Siconolfi, S.F. et al.

17. Kohl, HW. et al.

18. Jackson, A.S. et al.

19. Heil, D.P. et al.

20. Kline, G.M. et al.

21. George, J.D. et al.

22. Bradshaw D. I.

23. Dustman-Allen et al.

&l
1. Gibbons; L. W. Blair, S. N. Cooper, K. H. &

Smith, ‘M. (1983).  Association between
coronary heart disease risk factors and physical

fitness in healthy adult women. Circulation 67.

977-983.

2. American College of Sports Medicine (2000).
ACSM’s Guidelines for Exercise Testing and
Prescription  (6th Ed). Philadelphia PA:
Lippincott Williams & Wilkins.

3. Bruce, R.A., Kusumi, F., & Hosmer, D. (1973).
Maximal oxygen intake and nomographic
assessment of functional aerobic impairment in
cardiovascular disease. American Heart Journal,
85, 546-562.

4. George, J.D., Stone, W.J., & Burkett, L.N.
(1997). Non-exercise VO2max estimation for
physically active college students. Medicine and
Science in Sports and Exercise, 29(3), 415-423.

5. Jackson, A.S., Blair, S.N., Mahar, M.T., Wier,
L.T., Rossand, R.M., & Stuteville, J.E. (1990).
Prediction of functional aerobic capacity without
exercise testing. Medicine and Science in Sports
and Exercise, 22(6), 863-870.

6. Holiday, D.B., Ballard, J.E., & McKeown, B.C.
(1995). PRESS-related statistics: regression tools
for cross-validation and case diagnostics.
Medicine and Science in Sports of Exercise, 27,
612-620.

7. Heil, D.P., Freedson, P.S., Ahlquist, L.E., Price,
J., & Rippe, JM. (1995). Non-exercise
regression models to estimate peak oxygen
consumption. Medicine and Science in Sports
and Exercise, 27(4), 599-606.

8. George, J.D. (1996). Alternative approach to
maximal exercise testing and VO2max
prediction in college students. Research
Quarterly for Exercise and Sport, 67, 452-457.

9. Cooper, K.H. (1968). A means of assessing
maximal oxygen intake. Journal of American
Medical Association, 203:135-138.


www.sid.ir

