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Which anthropometric equation to predict body fat 
percentage is more strongly associated with maximum 
oxygen uptake in adolescents? A cross-sectional study
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High Schools, São José (SC), Brazil

INTRODUCTION
Aerobic fitness is defined as the ability to supply oxygen to the muscles for generating energy 
during physical exercise.1 Although it is a physiological determinant of running performance, 
aerobic fitness is not only restricted to sports performance, but also used as a diagnostic mea-
sure of health and physical exercise prescription.1

An adequate aerobic fitness level is an important marker of health in children and adoles-
cents and strongly associated with disease prevention including obesity, hypertension, and dia-
betes at all stages of life.2,3 On the other hand, low aerobic fitness levels have been reported to be 
associated with increased cardiovascular risk factors that may occur during adolescence, such 
as hypertension, insulin resistance, and metabolic risk factors.2

Research conducted in 2015 throughout Brazil indicated that approximately three million 
adolescents aged 13–17 years were overweight.4 The world estimates reported that in the year 
2025, approximately 75 million children and adolescents will be overweight and obese.5 In Latin 
America, approximately 21 million adolescents (between 2008 and 2013) and one-third of ado-
lescents in the United States (in 2003 and 2004) had body fat above healthy recommended levels. 
This is of concern because overweight was found to be a risk factor for cardiovascular and pul-
monary diseases; diabetes mellitus; biliary disorders; and certain types of cancer.6,7

The gradual decrease in aerobic fitness levels in adolescents8 is even more worrying when 
associated with excess body adiposity. Studies have identified that one of the possible explana-
tions for various cardiovascular changes and occurrence of chronic diseases in individuals with 
overweight may be related to low aerobic fitness levels.2,3 These findings seem independent of the 

IPhD. Assistant Professor, Department of Physical 
Education, Universidade Estadual de Maringá 
(UEM), Maringá (PR), Brazil.

 https://orcid.org/0000-0002-6091-9612

IIPhD. Associate Professor, Department of 
Physical Education, Universidade Estadual de 
Maringá (UEM), Maringá (PR), Brazil.

 https://orcid.org/0000-0002-6862-7868 

IIIPhD. Assistant Professor, Department of 
Physical Education, Universidade Federal de 
Santa Catarina (UFCA), Florianópolis (SC), Brazil. 

 https://orcid.org/0000-0003-0436-4904 

IVPhD. Associate Professor, Department of Physical 
Education, Universidade Federal de Santa Catarina 
(UFCA), Florianópolis (SC), Brazil. Associate 
Researcher, Faculty of Health Sciences, Universidad 
Autónoma de Chile, Providencia, Chile.

 https://orcid.org/0000-0002-0489-7906 

KEYWORDS (MeSH terms):
Fat body. 
Exercise. 
Physical fitness.

AUTHORS’ KEY WORDS: 
Association. 
Lifestyle. 
Physical activity. 
Adolescent health. 
Overweight.

ABSTRACT
BACKGROUND: Identifying the relationship between maximum consumption of oxygen and body fat 
percentage is important due to increased cardiovascular risk factors.  
OBJECTIVE: This study aimed to verify the association between body fat percentage determined by three 
predictive equations using anthropometric measures (Lohman, Boileau, and Slaughter) and maximum ox-
ygen uptake (VO2max). We also aimed to estimate the capacity of these equations for explaining VO2max 
variations in adolescents according to sex. 
DESIGN AND SETTING: This was a cross-sectional study conducted in high schools in São José, Southern Brazil.
METHODS: This study included 879 adolescents (14–19 years) from Southern Brazil. Aerobic fitness was as-
sessed using the modified Canadian Aerobic Fitness Test. The independent variable was body fat percent-
age predicted by the Lohman, Boileau, and Slaughter equations. Analyses adjusted for sociodemographic 
variables, physical activity level, and sexual maturation were performed with P value < 0.05. 
RESULTS: All anthropometric prediction equations used to estimate body fat percentage explained 
VO2max variations in adolescents. In male adolescents, both regression models based on the Boileau 
et al.12 and Lohman10 equations revealed higher explanatory power for VO2max (20%) compared with that 
based on the Slaughter et al.13 equation (19%). In female adolescents, the model based on the anthropo-
metric equation of Slaughter et al.13 showed the greatest explanatory power for VO2max (18%).
CONCLUSION: The inverse relationship between VO2max and body fat intensifies the need for effective 
intervention programs that prioritize maintenance of appropriate body fat and aerobic fitness levels be-
cause inadequate levels of both factors result in negative health consequences. 
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method used to predict excess adiposity,9 regardless of the tech-
nique used to measure body composition, excess body fatness is 
a predictor of low aerobic fitness levels.

One way to identify excess body adiposity is through anthro-
pometric measurement.10 This practice is widely used in epide-
miological studies because it is easy to apply and has low cost and 
good validity indexes compared with more accurate methods.3 
Since body fat percentage prediction equations using skinfolds are 
non-invasive methods that systematically measure body dimensions 
and proportions, they are well accepted and widely used in popu-
lation research. These equations help detect changes in body pat-
tern; health conditions; and performance and functional capacity.11

Analyzing the explanatory capacity of body fat percentage 
prediction equations for estimating maximum oxygen uptake 
(VO2max), it is possible to identify whether equations that use 
only two skinfolds (triceps and subscapular) could be sufficient to 
predict VO2max variation in adolescents. In addition, this study 
could allow for the identification and comparison of the relation-
ship of each equation with aerobic fitness, thus helping to choose 
the most efficient equation according to sex.

OBJECTIVE
This study aimed to verify the association between body fat per-
centage analyzed by three different anthropometric predictive 
equations10,12,13 and VO2max and estimate the explanatory capac-
ity of these equations to explain VO2max variations in adoles-
cents according to sex.

METHODS

Participants
This cross-sectional, school-based research was part of the 
macro-project entitled “Brazilian Guide for the Assessment of 
Physical Fitness Related to Health and Life Habits - Stage I”. The 
study was approved by the Human Research Ethics Committee 
of the Universidade Federal de Santa Catarina on 14th August 
2014 (CAAE Protocol: 33210414.3.0000.0121) and conducted 
between August and November 2014.

The study population recruited 5,182 high school students aged 
14–19 enrolled in high schools in the city of São José southern Brazil, 
distributed across 11 eligible schools and 170 high school classes.

The sample process was determined at two stages: (i) strati-
fied by state public high schools (n = 11) and (ii) class conglom-
erates considering study shift and school grade (n = 170 classes). 
At stage 2, all students enrolled in high schools who were present 
in the classroom on days of data collection were invited to par-
ticipate in the study.

Regarding sample size calculation, unknown prevalence for 
the outcome (50%), tolerable error of five percentage points, 95% 

confidence level, and design effect of 1.5 were considered, adding 
20%   for losses and refusals and a further 20% for the association 
study. A  sample size of 751 adolescents was found to be large 
enough in this study. However, due to conglomerate sampling, all 
students were invited to participate in the survey (1,132 students).

Eligibility was defined as being: enrolled in the state educa-
tion network, present in classroom on the day of data collection, 
and aged 14–19 years. All adolescents who participated in the 
survey provided  written informed consent signed by parents or 
responsible persons (for the participants under 18 years of age) 
or the participants themselves (if aged above 18 years). Students 
who did not want to participate in the research were considered 
refusals. Moreover, those with incomplete questionnaires or who 
did not undergo one or more physical tests were considered losses.

Measures
The dependent variable VO2max was estimated using the mod-
ified Canadian Aerobic Fitness Test (mCAFT),14 validated in 
comparison with indirect calorimetry in men and women aged 
15–69 years.15 Considering the test, adolescents had to complete 
one or more stages of three minutes each, where they had to go 
up and down two steps (20.3 centimeters). The stage and ini-
tial velocity were predetermined according to the participants’ 
sex and age. The rhythm for performing the steps within each 
stage of the test was performed with musical cadence, indicat-
ing that when the adolescent should go up and down the steps.14 
The test was finalized only when the participants reached 85% of 
the maximal heart rate (determined by the formula 220 - age),14 
which was measured using a Polar H7 Bluetooth heart rate moni-
tor (Kempele, Finland). If the participants did not reach 85% of 
the maximal heart rate at a given stage, a new stage was started 
shortly after the last stage until 85% of the maximum heart rate 
was reached at the end of the test. The final stage of the test was 
considered the one in which the adolescent was able to perform 
completely: if 85% of the maximum heart rate was reached dur-
ing a certain stage, the stage prior to the adolescent ’s perfor-
mance was recorded as the final stage.

The oxygen expenditure during exercise and reference values   
for determination of the beneficial health zone for aerobic fitness 
were determined by the Canadian battery.14 The aerobic fitness 
score equation determined by the Canadian battery was: Score 
= 10 [17.2 + (1.29 x Oxygen expenditure) - (0.09 x weight in kg) - 
(0.18 x age in years).

The score was divided by 10 to obtain the value estimated for 
VO2max,14 which was continuously analyzed.

The independent variables were the anthropometric equa-
tions used for predicting body fat percentage. The Boileau et al.,12 
Slaughter et al.13 and Lohman10 equations (Table 1) were used. 
The Pires-Neto and Petroski16 (the information is at https://osf.

https://osf.io/4evdf/
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io/4evdf/) constants were used for the Lohman10 equation. Socio-
demographic data were collected using self-administered ques-
tionnaires. Skin color was auto-referred according to the Brazilian 
Institute of Geography and Statistics17 and dichotomized in “White” 
and “Brown/Black/Yellow/Indigenous”. Age was categorized as 
“14–16 years” and “17–19 years.” Economic level was identified 
using the questionnaire of the Brazilian Association of Research 
Companies18 and dichotomized as “High” (“A1,” “A2,” “B1,” “B2”) 
and “Low” (“C1”; “C2”; “D”; “E”).  

Physical activity level was assessed using the following ques-
tion: “During the past seven days, on how many days were you 
physically active for at least 60 minutes a day?” Adolescents who 
practiced physical activity five days or more a week were classified 
as “physically active (≥ 300 minutes per week)” and less than five 
days/week as “little physically active (< 300 minutes per week).19”

Sexual maturation was evaluated according to the criteria pro-
posed by Tanner,20 validated and reproducible for the Brazilian 
population.21 Stages were determined by self-assessment (figures) 
of breast (female participants) and genital (male participants) 
development after individual and previous explanations of the 
instrument by the researcher, always of the same sex as the adoles-
cent. Due to the low frequency of adolescents in the pre-pubertal 
stage (0.2%), categories were “Pre-pubertal/Pubertal” and “Post-
pubertal.” This variable was fitted in the multivariate analysis in 
discrete continuous form.

Statistical analysis
The mean values, standard deviations, and frequency distribu-
tions were used for the descriptive analysis of the variables. Data 
distribution normality was tested using asymmetry and kur-
tosis analyses. The highest asymmetry value was for the body 
mass index (asymmetry = 1.2), and the highest kurtosis value 
was for the subscapular skinfold (kurtosis = 2.3). The other vari-
ables exhibited asymmetry and kurtosis values   close to zero. 
According to the literature, such asymmetry and kurtosis val-
ues referred to normal data distribution.22 Thus, Student’s t-test 
was applied to verify differences between means according to sex. 
Pearson’s correlation was used to verify the relationship between 

the anthropometric equations to predict body fat percentage and 
VO2max according to sex.

Simple and multiple linear regression analyses were used to 
identify the relationship between the anthropometric equations 
for predicting body fat percentage and VO2max. Using multiple 
linear regression analysis, a model was constructed for each equa-
tion separately and adjusted for sociodemographic factors (skin 
color, age, and economic level); physical activity level; and sexual 
maturation. The significance level was set to 5%. Analyses were 
performed using the SPSS version 22.0 (IBM, New York, United 
States), considering the design effect and sample weight, which 
were stratified by sex.

RESULTS
Of the 1,132 adolescents evaluated, 253 were excluded from 
the study because they did not perform the aerobic fitness test. 
Therefore, a total 879 adolescents with a mean age of 16.22 ± 1.14 
years were finally included in the study. The mean height and 
VO2max   were significantly higher in boys than in girls (Table 2). 
The mean   triceps and subscapular skinfold, sum of the triceps 
and subscapular skinfold values, and body fat percentage pre-
dicted by the three anthropometric equations were significantly 
higher in girls than in boys (Table 2). In both sexes, VO2max was 
negatively correlated with body fat percentage, as estimated using 
the three equations analyzed (Figure 1).

Using simple and multiple linear regression analyses, it was 
found that as body fat percentage increased, regardless of the 
anthropometric prediction equation,10,12,13 VO2max values   of ado-
lescents of both sexes decreased. The male participants presented 
standardized β values   of -0.41, -0.41 and -0.28 for Boileau et al.,12 
Lohman10 and Slaughter et al.13 equations, respectively. The mag-
nitude of decrease in VO2max in female participants was -0.26, 
-0.26, and -0.19, for the Boileau et al.,12 Lohman10 and Slaughter 
et al.13 equations, respectively (Table 3).

Multiple linear regression analysis revealed that regardless of 
sociodemographic factors (skin color, age, and economic level); 
physical activity level; and sexual maturation, anthropometric equa-
tions used to predict body fat percentage presented explanatory 

Table 1. Equations for predicting the percentage of body fat in children and adolescents
Reference Year Sex Predictive equation’s
Boileau et al.12 1985 Male %FAT = 1.35 (TR + SE) – 0.012 (TR+SE)2 - 4,4

Female %FAT = 1.35 (TR + SE) – 0.012 (TR + SE)2 - 2,4
Lohman10 1986 Male and female (all ages) %BF = 1.35 (TR + SE) − 0.012 (TR + SE)2 - Ia

Slaughter et al.13 1988 Male ∑BF < 35mm (all ages) %BF = 1.21 (TR + SE) − 0.008 (TR + SE)2 + Ib

Female ∑BF < 35mm (all ages) %BF = 1.33 (TR + SE) − 0.013 (TR + SE)2 - 2.5
Male ∑BF ≥ 35 mm (all ages) %BF = 0.783 (TR+SE) + 1.6

Female ∑BF ≥ 35 mm (all ages) %BF = 0.546 (TR+SE) + 9.7

%FAT = fat percentage; TR = triceps skinfold; SE = subscapular skinfold; %BF = body fat percentage; Ia = Intercept based on sex, age and ethnicity proposed by 
Lohman;10 ∑BF = sum of body fat; Ib = Intercept substitutions based on maturation and ethnicity for boys proposed by Slaughter et al. (1988).

https://osf.io/4evdf/
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power for VO2max above 14% (R²) in both sexes. In male partic-
ipants, both regression models based on the Boileau et al.12 and 
Lohman10 equations presented explanatory power for VO2max of 
20%, which was greater than the regression model based on the 
Slaughter et al.13 equation (19%). The regression models based 
on the Boileau et al.12 and Lohman10 equations presented greater 
explanatory power for VO2max. In female participants, the equa-
tion that presented the highest explanatory power (R² = 0.18) for 
VO2max was proposed by the Slaughter et al.13 equation (Table 3).

DISCUSSION
All anthropometric prediction equations used to estimate body 
fat percentage explained the VO2max variations in adolescents in 
the present study. In male participants, both regression models 
based on the Boileau et al.12 and Lohman10 equations presented 
higher explanatory power for VO2max compared with the regres-
sion model based on the Slaughter et  al.13 equation. Therefore, 
the models with the Boileau et  al.12 and Lohman10 equations 
were those that obtained the greatest explanatory power (R²) for 

Table 2. Total and stratified by sex of the mean and standard deviation of age, height, body mass, anthropometric indicators and VO2max 
of adolescents

Variables
Total sample Males Females

P value Cohen’s d
Mean ± SD Mean ± SD Mean ± SD

Age (years) 16.22 ± 1.14 16.28 ± 1.19 16.16 ± 1.10 0.15 0.10
Height (cm) 166.56 ± 8.81 172.59 ± 7.35 161.17 ± 6.09 < 0.01* 1.69
Body mass (kg) 61.67 ± 12.20 65.43 ± 12.07 58.31 ± 11.32 0.25 0.60
BMI (kg/m2) 22.16 ± 3.72 21.89 ± 3.44 22.41 ± 3.95 0.25 0.14
TR (mm) 14.94 ± 7.34 10.75 ± 5.13 18.70 ± 6.99 < 0.01* 1.29
SE (mm) 13.32 ± 6.73 10.76 ± 4.86 15.60 ± 7.33 < 0.01* 0.77
ΣTR+SE (mm) 28.26 ± 13.49 21.51 ± 9.53 34.30 ± 13.66 < 0.01* 1.08
Boileau equation’s12 23.05 ± 7.42 18.02 ± 5.87 27.57 ± 5.51 < 0.01* 1.67
Lohman equation’s10 21.21 ± 7.53 15.99 ± 5.87 25.89 ± 5.52 < 0.01* 1.73
Slaughter equation’s13 22.82 ± 10.57 15.69 ± 8.32 29.23 ± 7.96 < 0.01* 1.66
VO2max (ml/kg/minutes) 38.80 ± 5.83 42.68 ± 5.34 35.33 ± 3.66 < 0.01* 1.60

SD = standard deviation; BMI = body mass index; TR = triceps skinfold; SE = subscapularis skinfold; ΣTR + SE: sum of triceps and subscapularis skinfolds; 
VO2max = maximum oxygen uptake; *P ≤ 0.05 (Student’s t test).

Table 3. Simple and multiple linear regression for the association between VO2max and percentage of body fat analyzed by different 
anthropometric equation in boys and girls

Variables
Male 

Simple Multiple† Multiple§ Multiple‡

β CI 95% β CI95% R2

0.20 0.20 0.19
Skin color 0.80 (-0.14; 1.76) 0.88 (-0.18; 1.95) 0.89 (-0.17; 1.96) 0.92 (-0.14; 2.00)
Age 0.48 (-0.44; 1.41) 0.37 (-0.65; 1.40) 0.19 (-0.84; 1.22) 0.23 (-0.79; 1.27)
Economic level -0.01 (-1.16; 1.14) -0.16 (-1.33; 1.00) -0.16 (-1.33; 1.00) -0.14 (-1.32; 1.03)
Physical activity level -1.19 (-2.22; -0.16) 1.55 (-2.68; -0.42) -1.55 (-2.68; -0.42) -1.54 (-2.67; -0.40)
Sexual maturation -1.31 (-2.38; 0.25) -1.43 (-2.63; -0.24) -1.43 (-2.62; -0.23) -1.35 (-2.55; -0.15)
Boileau equation’s*12 -0.41 (-0.49; -0.33) -0.38 (-0.47; -0.29)
Lohman equation’s*10 -0.41 (-0.49; -0.33) -0.38 (-0.47; -0.29)
Slaughter equation’s*13 -0.28 (-0.34; -0.22) -0.27 (-0.33; -0.20)

Female
Skin color 0.73 (0.09; 1.36) 0.69 -0.01; 1.40 0.14 0.69 -0.01; 1.40 0.14 0.74 0.04; 1.43 0.18
Age -0.31 (-0.93; 0.31) -0.40 (-1.10; 0.29) -0.53 (-1.23; 0.16) -0.87 -1.56; -0.18
Economic level 0.36 (-0.32; 1.05) 0.45 -0.25; 1.16 0.44 -0.26; 1.15 0.55 -0.14; 1.24
Physical activity level -0.76 (-1.57; 0.03) -0.47 (-1.37; 0.42) -0.46 (-1.36; 0.42) -0.44 -1.31; 0.43
Sexual maturation -0.18 (-0.87; 0.50) -0.44 (-1.20; 0.31) -0.45 (-1.20; 0.31) -0.19 (-0.95; 0.56)
Boileau equation’s*12 -0.26 (-0.32; -0.21) -0.24 (-0.30; -0.17)
Lohman equation’s*10 -0.26 (-0.32; -0.20) -0.23 (-1.21; 0.31)
Slaughter equation’s*13 -0.19 (-0.23; -0.15) -0.18 (-0.23; -0.14)

Β = slope coefficient; CI = confidence interval 95%; R2 = determination coefficient; *Adjusted analysis for skin color, age, economic level, physical activity level 
and sexual maturation. †Adjusted model for percentage of body fat estimated by Boileau equation’s;12 §Adjusted model for percentage of body fat estimated by 
Lohman equation’s;10 ‡Adjusted model for percentage of body fat estimated by Slaughter equation’s.13 
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VO2max. In female participants, the model with the Slaughter 
et  al.13 anthropometric equation obtained the greatest explana-
tory power for VO2max.

The inverse relationship between body fat and VO2max could 
be explained by the fact that individuals with higher amounts of 
body fat might tend to experience locomotion difficulties, which 
results in less frequent walking and stability during walking and/
or running.23 These aspects influence the movement economy, 
resulting in greater energy expenditure and precipitated fatigue 
during low-intensity activities.24

The three anthropometric equations used to predict body fat 
percentage10,14,15 were derived from the same sample,25 and this may 
explain why the differences between them in the explanation of 
VO2max in adolescents in the present study were not greater. The 
original study that proposed these prediction equations involved 
310 American, Caucasian, and African children, adolescents, and 
adults. This original study was conducted in Illinois, United States, 
and replicated in Arizona, United States.10,14,15 However, the equa-
tions differ among themselves. The first equation was proposed by 
Boileau et al.12 and was established to cover the age range between 
8 and 29 years, being stratified by sex (the information is at https://
osf.io/4evdf/). The Lohman10 equation (the information is at https://
osf.io/4evdf/) included an age range between 7 and16 years and 
used constants different from that in the Boileau et al.12 equation. 
The anthropometric equation for the prediction of body fat per-
centage proposed by Slaughter et al.13 covered the age group of 
8–18 years (the information is at https://osf.io/4evdf/). However, 
this equation, unlike the Boileau et al.12 and Lohman10 equations, 
considered the sexual maturation stage in children and adolescents 
in addition to skin color and sex.

The models used for body fat prediction created by Boileau 
et al.12 and Lohman10 were the equations that obtained greater 
explanatory power for VO2max variations in boys in the present 
study. In girls, the Slaughter et al.13 equation was that best explained 
VO2max variations. Possible justification for these findings is that 
the Slaughter et al.13 equation was the only one of the three equa-
tions that used variables of sexual maturation and the puberty pro-
cess in the prediction model and. Consequently, sexual maturation 
seems to influence more female adolescents.26 The reason is that, 
in addition to girls being at greater risk for early pubertal devel-
opment, considering that the prevalence of delayed puberty was 
more common in male participants, female children and adoles-
cents tended to have higher fat mass levels and higher leptin levels 
during childhood.26 Plasma leptin concentrations (responsible for 
body weight and energy balance regulation) are related to changes 
in VO2max and body composition during the puberty process.27

In male participants, leptin concentrations decrease through-
out the pubertal period. However, VO2max increases throughout 
puberty to adulthood due to the higher concentration of fat-free 

mass in boys, according to the oxidative potential of muscle fibers.28 
The opposite occurs in female individuals because, during puberty, 
girls gain fat mass, leading to increased leptin concentrations.26 In 
addition, VO2max increases in girls only at the onset until the end 
of puberty, with no change from late puberty to adulthood, as they 
have higher body fat concentration compared with boys.29 In this 
sense, the Boileau et al.12 and Lohman10 equations responded bet-
ter to male participants because they did not comprise the vari-
able of sexual maturation, unlike the Slaughter et al.13 equation, 
which seems to be more suitable for female individuals when the 
purpose is to identify associations with aerobic fitness.

The use of equations that consider only two skinfolds (triceps 
and subscapula) may be a limitation of this study. However, it is 
important to stress that the use of only two skinfolds to identify 
the body fat percentage makes the application simple with lower 
chance of error. In addition, the fact that VO2max was estimated 
using a submaximal test may be another limitation, considering 
that the use of submaximal protocols to estimate VO2max is less 
precise compared with maximum protocols. However, submaximal 
tests are more practical to apply to samples with a larger number 
of individuals.30 In addition, submaximal indirect tests using heart 
rate may be used to assess VO2max in adolescents with low physi-
cal fitness or in those who do not support maximum-effort tests.3

Regardless of the equation used to predict body fat percentage 
in this study,10,14,15 all equations were able to explain VO2max varia-
tions in adolescents. This intensifies the need for effective interven-
tion programs that prioritize the maintenance of satisfactory body 
fat and aerobic fitness levels, considering that both factors result 
in inadequate levels that cause negative consequences and health 
damage, such as a predisposition to development of cardiovascular 
diseases. In addition, sexes responded differently to each predic-
tion equation when associated with VO2max. Therefore, actions 
should be taken in a cautious and sex-specific manner, considering 
factors that directly influence VO2max and body fat differently in 
male and female individuals, such as sexual maturation.

CONCLUSION
All anthropometric prediction equations used to estimate body fat 
percentage explained VO2max variations in adolescents in the pres-
ent study. In male participants, the Boileau et  al.12 and Lohman10 
equations showed the greatest explanatory power for VO2max. In 
female participants, the model with the Slaughter et al.13 anthropo-
metric equation revealed the greatest explanatory power for VO2max.
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