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The Influence of Body Mass on Parameters Wingate Anaerobic Test

DR. Munir krifa

between the sexes. Weight of respondents have
an impact on the explosive power (EP) and
maximum power (PP) and this difference was
statistically significant. However, when it is
placed in the relative ratio (per kg Tesla
weight) this significance difference disappears.
The value of the fatigue index (FI), body weight
has no significant influence.

Keywotds— Wingate test, Anaerobic test,
mean power, peak power, fatigue index.

INTRODUCTION

VER the years much attention has been given
to the measurement and interpretation of
aerobic

maximal measured by

capacity,

maximal consumption, determined

oxygen
from direct and indirect methods. Considerably
less attention has been given to anaerobic tests
although activities, which are anaerobic in
nature, are essential to many sporting events

(Katch, Weltman,
Martin, & Gray, 1977)

and athletic endeavors
Anaerobic fitness tests reflect an person's
ability to do maximal and supra maximal work,
referring to power outputs which are greater
than necessary to obtain V02 max, in a short
amount of time (Evans & Quinney, 1981).
There appears to be no researchers concerning
what measurements form the most valid
estimate of anaerobic functioning, although
many laboratory anaerobic tests have been
developed which are accurate, reliable and valid
(Katch et al., 1977).

One such test is the Wingate anaerobic test
which is becoming progressively more popular

(Dotan & Bar-Or, 1983). The Wingate test

112

Abstract

the purpose of this study: is to examine the
influence of body mass on the values output in
the 30-second Wingate test using male female

untrained subjects.

the

differences in the values of Wingate test and

OBJECTIVE: What are gender
whether these differences are equal in all
measured parameters (EP, PP, MP and FI).
Check that the body weight of subjects directly
affect the results of the Wingate test and
whether these differences are statistically
significant. Identify all measured parameters
change under the influence of body weight and
to register if they change, and in relative terms
when division per kilogram of bocly weight.
Create fatigue index (FI) in all measured
groups and analyze changes in this parameter
under the influence of body weight. In
addition, the aim is to escort the change index
of fatigue and make sure these changes are
identical to the changes ES PP and MP.

METHODS: Cycle Ergometer built in air
resistance system on the wheels. 89 healthy
untrained male and 32 healthy untrained
female university students’ .The samples were
divided into 4 groups according to the body
weight.

RESULTS: When mean power output is
expressed in W/kg in the Wingate test, there is
significant difference in the values obtained by
low mass and high mass groups. There are
significant differences in the Wingate test
parameters. They range from 50% to up to
100%. These differences have arisen as to the

basis of sex characteristics weaker musculature

and based on the difference, in body weight
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methods

89  healthy untrained male and 32 healthy
untrained female university students volunteered
to take part in this study. They were informed
about the test before their consents were
obtained, There anthropometric parameters (body
mass, body height) were made. Body height
measured with the Martins anthropometry with 0.1
cm the precision, and for body mass decimal
medical scale with precision of 0.1 kg used; the
samples divided into four groups according to the
body weight and their sex.

Mean ( = SD) of anthropometric characteristics
for the male group and female group presented in
were

(Table 1, 2) respectively. The subjects

instructed to avoid food intake two hours

before the test s and taking beverages or foods

consists of all-out cycling for 30 seconds against
a relative force setting of 0.075 kp/kg body
weights. The test is used to evaluate three
indices. Specifically, overall mechanical power
output in 30 seconds (mean power), peak
power output for five seconds (peak power),
and the difference between the highest five
second value and the lowest five second value
(rate of fatigue) (LaVoie, Dallaire, Brayne, &
Barrett, 1984) is evaluated.

Measurement of maximal power using a set
breaking force, either absolute or relative, is
difficult since maximal power is obtained at
optimai forces and velocities (Vandewalle,
Peres, & Monod, 1987). Many researchers have
examined the force settings, which bring out
maximal power output.

The purpose of this study: is to examine the

containing caffeine or alcohol and doing
influence of body mass on the indices output in
exercises on the test day. . .
the 30-second Wlngate test using male female
untrained subjects.
Table 1. Anthropometric characteristics of untrained male
Group n Age (y) | Height (cm) Weight Sport
(kg) | Activity (y)
Grp 1 39 219 £ 1.73 179 + 5.08 71.4 £ 5.00 0.10 £ 0.29
Grp 11 25 | 21.0 + 183 + 4.44 | 82.4 +1.74 0.12 + 0.31
5.50
Grp III 25 | 21.7 + 1.64 186 + 6.73 | 91.1 * 0.08 + 0.26
4.54
Grp=Group.
Table 2. Anthropometric characteristics of untrained female
Group n Age (y) Height (cm) Weight (kg) | Sport Activity
o)
Grp f 32 20.4 + 0.55 167 + 6.32 57.6 + 6.79 0.00 + 0.00

113

Grp=Group, f = female
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of physiological variables on higher level to
accomplish maximum results during the test
The test started after a computer sound
simultaneously with the beginning of load
registration. (Maclntosh, Rishaug, & Svedahl,
2003) and were instructed to start pedaling
immediately after the signal to maintain
maximal pedal speed throughout the 30 -
period (Capmal & Vandewalle, 1997). The
subjects were motivated verbally during the
test. Power output data recorded  using a
computer with specially designed software.
Generally, accepted anaerobic performances

were measured (explosive power, peak power,

mean power and fatigue index).

The Wingate test performed on a

cycle
Ergometer built in air resistance system on the
wheels (Dotan & Bar-Or, 1983). Load registration
was in real time, using computer with a module for
measuring the number of wheel turns. Software
backup provided by program for graphic
registration of load during 30 seconds (in 0.1-
second intervals) with data memory.

All tests done in the laboratory for
functional testing at the School of Medicine,
University of Novi Sad, Serbia. Tests done with
the mechanically braked cycle Ergometer under
identical microclimate conditions. The subjects

allowed starting warming up for 10 min; the

aim of the warm up was to achieve adaptation

results

Figure 1: Peak power

Grpl

Peak power (w)

Grpll

Grplll

11 (W) and for 126 = 44 (W) respectively.
PP between Group 82.4 and group 91.1

were no significantly different (P>0.05).

114

Peak power (PP) is significantly lower in
the group 71.4 compared with group 82.4
(P<0.05) and group 91.1 (P<0.05) for 64 +
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Figure 2: Mean power

Mean power (w)

Grp | Grpll Grp Il
groups 71.4 and 91.1 showed significant The Mean power (MP) obtained between two
difference (P<0.05). No significance difference groups 71.4 and 82.4 showed no significantly
observed between group 82.4 and 91.1 (P>0.05). difference (P>0.05). In addition, MP between

3: Fatigue Index Figure

Fatigue index (%)

Grpl Grpll Grp I
82.4 and 91.1 was no significant difference Fatigue Index (FI) between groups 71.4 and
(P>0.05) for 14.7 + 7.4 and 16.1 = 19.8 82.4 and 71.4 and 91.1 was significantly
respectiveiy. different (P<0.05). It was larger between group
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41: explosive power Figure

Explosive power

Grp |

Grpll

Grp I

Explosive Power (EP) was not significantly different (P>0.05)

52: (PP.MP.EP.FI) Figure

700
600
500
400 mGrpl
mGrpll
300 &
= Grplll
200 —
mGrplf
100 — —
0
I PEAK MEAN  EXPLOSIVE FATIGUE
. POWER POWER POWER INDEX (%) ]

from group 91.1 g.BVV‘1 and 82.4 g.BVV‘1 were
significantly higher than PP from group 71.4

gBW =1 and PP of value 91.1 gBW = ! was
significantly greater than PP of 82.4 g BW .
The Mean power (MP) values of 71.4 g.BW~=!
were greater than MP of group 91.1 gBW —!
and 824 gBW-! MP was greater than MP of

group 91.1 g.BW'l. In addition, Fatigue Index

116

There are significant differences in the Wingate
test parameters. They range from 50% to up to
100%. These differences have arisen as to the
basis of sex characteristics weaker musculature
and based on the difference, in body weight

between the sexes.

discussion

In our study Peak power (PP) value obtained
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(Obeid, Larche,
2011) tested eight patients with JIA between

Moreover & Timmons,

the ages of 8 and 18 participated in two
sessions. Were compare peak power (PP) and
(MP) the WAnT is
performed with a standard. PP tended to be

mean power when
greater, standard WAnT (12.5 + 2.6 vs. 10.8 =
1.0 W/kg, respectively; p = .07). No differences
were observed for MP (standard: 6.2 + 0.9 vs.
Wikg; p = .9).
Optimization of the WAnT tended to increase

PP by 10-28% in youth with JIA.

optimized: 62 =+ 1.1

conclusion

When mean power output expressed in

W/kg in the Wingate test, there is significant
difference in the values obtained by low mass
and high mass groups. There are significant
differences in the Wingate test parameters.
They range from 50% to up to 100%. These
differences have arisen as to the basis of sex
characteristics weaker musculature and based
on the difference, in body weight between the
sexes. Weight of respondents have an impact
on the explosive power (EP) and maximum
power (PP) and this difference was statistically
significant. However, when it piaced in the
relative ratio (per kg Tesla weight) this
significance difference disappears. The value of
the fatigue index (FI), body weight has no
significant influence. The study was conducted
showed Wiecek,
Szyguia, et al., 2014) that a higher BMI rate

(Maciejczyk,

Szymura,

decreases

117

(FI) were obtained from 91.1 g.BV\f‘l was a

-1

highest value, were 82.4 gBW shows

significantly higher than 71.4 gBW - I The
results for the performance of the Wingate test
in different body weight and gender groups.
Study published by (Kim, Cho, Jung, & Yoon,
2011) examined the relationship between 30-
second anaerobic power and body composition
by performance level in elite Judoists. During a
3-month Anaerobic, power was measured using
a 30-second Wingate test. Anaerobic power
measures were significantly greater (p < 0.05) in
NT and VT than in JT. Fat-free mass (FFM),
muscle mass (MM), and total body water in JT
were greater than in VT and JT (p < 0.05).
Muscle mass in VT was significantly lower than
in NT (p < 0.05). Fat-free mass in NT was
strongly correlated to mean and peak anaerobic
power. Varsity team athletes also indicated a
moderate association between FFM and peak
and mean anaerobic power (r = 0.63, p < 0.001;
r = 048, p = 0.013, respectively). However,
relationship between FFM and anaerobic power
was not statistically significantiy correlated in
JT. data indicated that anaerobic power is
closely correlated with increase in FFM and
MM and was different dependent among
performance levels. A study carried out by the
(Maciejczyk, Wiecek, Szymura, Cempia, et al,,
2014) that the rise in the level of body fat
negativeiy affects the athlete, was also noted
that the increase in body mass can affect
negatively on the performance of endurance
exercises, The study was conducted showed that
a higher BMI rate decreases Vo2 max
(Maciejczyk, Wiecek, Szymura, Szyguia, et al.,

2014).
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