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Abstract

Objectives: The maximum aerobic capacity (VOzmax) is the most important
indicator of physical fitness, which is closely related to the general health of the
body. Considering the problems of laboratory measurement of VOmax, estimating
VO:zmax by non-exercise equations will be one of the alternative solutions. This
study aims to evaluate the validity of the native non-exercise equation in estimating
VO:max of healthy adolescent boys.

Methods: The variables of age, height, weight, and body mass index were measured
in 248 healthy boys aged 15 to 18. The subjects' VO,max was measured and
predicted by exercise test and non-exercise native equation respectively. To
evaluate the validity of the native non-exercise equation, Pearson's correlation,
paired t-test, and Bland-Altman's agreement were used.

Results: There is a significant correlation between measured and predicted VO2max
(R =0.76, p<0.05). Also, no significant difference was observed between predicted
and measured VOzmax (43.10 ml/kg/min and 43.38 ml/kg/min respectively) (mean
difference=0.28 ml/kg/min, P>0.05). Also, the Bland-Altman graphic diagram
indicated agreement between the methods of measuring and estimating VO 2max.
Conclusion: In the present study, the native non-sports equation had a high validity
in estimating VOzmax of adolescent boys. It seems that the use of non-sports VOomax
equations can be used as a simple, safe, and low-cost tool to evaluate the maximum
aerobic capacity of students at a wide level.
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Extended Abstract
Background and Objective

In order to measure maximum aerobic capacity, the
quantitative index of maximum oxygen consumption
(VO2max) is used. Due to the limitations of laboratory
measurement of VO2max, researchers in the field of
sports sciences introduce the use of non-exercise
equations (non-exercise VO2max) to approximate it. The
approximation of VO2max by non-exercise equations is
simple, cost-effective, safe, and rapid. In this method, by
employing linear regression equations and only by
measuring simple variables, including age, weight, body
mass index (BMI), and resting heart rate, the VO2max of
individuals is approximated without performing an
exercise test. According to several review studies, non-
exercise equations are valid enough to approximate
VO2max in children and adolescents. However, it is
recommended that, before using non-exercise equations,
their validity be evaluated in other populations. Some
conflicting results regarding the validity of foreign non-
exercise equations in Iranian students have been indicated
in the literature. Recently, a native non-exercise equation
was designed to approximate VO2max for healthy
adolescent boys in Iran. Therefore, the present research
aims to evaluate the validity of the native non-exercise
equation in the approximation of VO2max for healthy
adolescent male students.

VOymax(ml/kg/min) = [0.076 X 6MWT (m)]

Moreover, in order to approximate the VO2max of
subjects in a non-exercise way, the native non-exercise

Materials and Methods

A total of 248 healthy male students aged 15-18 with
an average BMI of 21.95+4.53 kg/m2 participated in the
present investigation. Students' parents were given a
physical activity readiness questionnaire (PAR-Q) and a
written consent form, and they were asked to complete,
sign, and fingerprint it. The students suffering from
cardiac, respiratory, nervous, muscular, anatomical and
metabolic diseases were excluded from the study. The
variables, including age (year), height (centimetre),
weight (kilogram), and BMI (kg/m2), were measured by
standard methods. In order to measure VO2max
(ml/kg/min) by the standard method, a 6-minute walking
exercise test (6MWT) was employed. The validity and
reliability of the 6MWT test in healthy Iranian students
have been confirmed. The reason for the selection of the
B6MWT test is its safety, simplicity of implementation, and
high acceptability among students. In the 6MWT test,
the maximum travelled distance is measured as power
walking (not running) in 6 min. The 6MWT test was
performed in a straight and smooth path of 30 m long,
marked by two cone barriers at both ends of the path, in
a round-trip manner according to the guidelines
published by the American Thoracic Society (ATS). In
order to calculate VO2max in the 6MWT test, the native
regression equation, special for Iranian boys, was used
as follows:

— [0.537 x BMI (kg/m?)] — 3.518

equation introduced by Nazem et al. was employed. This
equation is as follows:

VO0ymax(ml/kg/min) = 45.678 + [1.323 x Age(Year)] — [1.116 x BMI(kg/m?)]

In order to evaluate the validity of the native non-
exercise VO2max equation compared to the exercise test
approach, some statistical methods, including Pearson
correlation, paired-samples T-test, and Bland-Altman
agreement, were used at a significance level of 0.05.

Results

The average distance covered in the 6MWT test was
772459 m. A significant correlation was observed
between VO2max approximated by the non-exercise
equation and the field methods (P<0.01, R=0.76). There
was no significant difference between VO2max
approximated by the native non-exercise equation method
(43.10+5.14) and VO2max measured by the exercise test
method (43.38+6.02) (P=0.279, average difference = 0.28
mil/kg/min). According to the Bland-Altman diagram, the
dispersion of the difference of VO2max means was low
so that the average value of VO2max difference (0.27
ml/kg/min) approached the ideal value (zero), and the
value of its standard deviation (SD) was low as well (3.99
ml/kg/min).

Discussion

The correct measurement of maximum aerobic
capacity is of great significance in the field of health and
sports sciences so that researchers are always searching
for simple, widespread, and high-validity methods to
measure this health-related index. The calculation of

VO2max by exercise tests, despite the high accuracy,
requires the presence of an expert, a vast space, a great
deal of time, and special facilities of each exercise test so
that the use of these tests in extensive statistical samples
is impossible in practice. In order to fix problems related
to the limitations of exercise tests in measuring VO2max,
non-exercise equations are applied to approximate
VO2max. The presence of high correlation and the lack
of significant differences are important indicators in the
evaluation of the validity of a test; the native non-exercise
equation investigated in the present research possessed
these two characteristics. The results of the present study
were in line with some studies and, on the other hand,
inconsistent with some other investigations. The
differences in the number and type of subjects, age range,
type of standard exercise tests, and statistical methods are
among the reasons for conflicting results. In order to
evaluate the validity, the statistics experts employ various
methods, such as Pearson correlation, paired-samples T-
test, RMSE, and Bland-Altman agreement. The weakness
of most previous studies is that only the Pearson
correlation method has been employed to evaluate the
validity, which is insufficient. Therefore, in the present
research, the paired-samples T-test and the Bland-Altman
agreement were used in addition to the Pearson
correlation test. Considering the simplicity of non-
exercise equations as a reliable tool to approximate
VO2max, in situations where its measurement is not




possible using field exercise tests, it is recommended to
take advantage of native non-exercise equations to
approximate the maximum aerobic capacity of students.

Conclusion
In the present study, the native non-exercise equation
had enough validity to approximate VO2max in the

population of students aged 15-18. It seems that the use
of a native non-exercise equation for the approximation
of VO2max can be considered a simple, rapid, safe, and
inexpensive tool to measure and evaluate the maximum
aerobic capacity of students at an extensive level and be
used by researchers in the field of sports sciences, as well
as by the sports and fitness trainers.
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