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ABSTRACT

Aerobic capacity is dominant factor of every individual for attaining
dominating performance in sports particularly to achieve optimum
performance in the endurance sports. The aim of study was to assess the
aerobic capacity of the players of Athletics and rowing team of Islamabad.
Aerobic and anaerobic exercises can be beneficial for the fitness and
depending on the intensity, duration and events. The mechanism of
respiration and heart rate is differ in aerobic and anaerobic activities. Thirty
athletes from middle and long distance events of track and field age group
(23.9 + 3.0) weight (64.13 + 7.0) and thirty players of the rowing team age
group (27.9 £ 4.1) weight (81.4 £ 8.7) from the Capital city Islamabad team
were selected to investigate their aerobic capacity through the PACER
(Progressive Aerobic Cardiovascular Endurance Run) test. The PACER test
for both teams was conducted at the same time and in the same conditions.
The data were recorded and tabulated in respect of both the teams. The SPSS
version 21 was used to analyze the data by applying individual sample t- test.
It is concluded that Peak values of VO2 max of athletics team (58.81% * 3%
I/min), were significantly higher (p<0,005) than rowing team players which
had (65.29 % * 3% l/min. Rowing players require higher degree of
endurance for optimum achievements. The results indicated that peak values
of VO2 max of athletics team is higher due to less body weight as compared
to rowing team. Body weight has significant impact on aerobic capacity.
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Introduction

Aerobic capacity is a dom-
inant factor in sports to achieve
optimum performance in the fie-
Id of endurance sports. Aerobic
capacity of an athlete depends
upon maximal oxygen uptake
(VOomax) which is considered

the best gauge of endurance
capacity (Rankovi¢, et al., (2010).
Aerobic capacity refers to the int-
ensity of aerobic processes, and
actually represents the physical
capacity of the player to utilize at
a certain amount of oxygen
(Hoeger, et al., 2018; Hoff, 2005).
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Many authors concluded studies
that aerobic capacity is a best
indicator of physical ability of the
individual to achieve the optimum
performance (Singh, 2016).

In aerobic workout the ox-
ygen is the main source of ene-
rgy. Mostly aerobic exercises in-
cludes on continuous running,
swimming, cycling and rowing.
According to exercise physiology
Aerobic energy system continue
the breakdown of glucose which
was started by aerobic glycolysis.
The energy is transported during
aerobic activities to working
body muscles from a substance
called adenosine triphosphate
(ATP) through Krebs cycle. The
main purpose of the Krebs cycle
is to generate hydrogen to trans-
fer to the electron transport chain
which enable the aerobic system
to keep synthesizing ATP. An
athlete can boost up aerobic
capacity by daily aerobic exercise
schedule. (Moghetti, et al, 2016).

Anaerobic means without
oxygen, physical workout invo-
Ives maximal intensity, the oxy-
gen demand delivery ratio is im-
balanced and thus the athlete
depend on the reserves of glyco-
gen and glucose. Anaerobic wo-
rkout involves quick bursts of
energy to perform at maximum
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effort for a short period of time
such as jumping, sprinting and
weight lifting (Saghiv & Sagiv,
2020). Aerobic capacity is deter-
mined by direct measuring of
maximal oxygen uptake in labor-
atory tests on maximal physical
effort on a treadmill, bicycle erg-
ometer and through PACER
(Progressive Aerobic Cardiovas-
cular Endurance Run) test. The
unit for assessing the maximal
oxygen uptake is liters or millil-
iters of oxygen per minute. How-
ever, the value of VO max is
affected by body weight and age
(Steren, et al., 2017). The assess-
ment of aerobic capacity is
helpful for coaches and trainers
to understand the athlete’s capa-
bility and valuable awareness for
future planning. Athletics is the
mother of sports and consists of
different events which utilize all
the components of physical fit-
ness. On the other hand rowing is
also endurance event which mainly
depends on aerobic capacity.

It is documented that aero-
bic capacity and VO2 max mostly
depends upon age, weight, gene-
tics and high intensity training
(Vesterinen, et al., 2015). The he-
moglobin level is a key factor of
aerobic capacity and has positive
relationship with VO> max of
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athletes (Steiner, Maier & Wehr-
lin, 2019). According to the Ame-
rican College of Sports Medicine,
fitness tests are used to determ-
ine the fitness level and screen-
ing of heart diseases. The PACER
test created by Leger and Lam-
bert in 1982, used to determine
aerobic capacity level of an indi-
vidual (CAASI, 2018).

According to Lewis-Clark
State College, aerobic capacity is
the state in which body adapts to
use oxygen with more efficiently
during physical activities. The
heart becomes stronger and pu-
mps more blood to the working
muscles as per requirement (Eks-
terowicz, Napierala & Zukow,
2016; Murray & Kenney, 2016).
The studies reveal that aerobic
exercises are valuable for impro-
ving cardiovascular fitness and
quality of life. Due to lack of aer-
obic exercises the population suf-
fers from approximately 17% of
heart disease, 12% diabetes and 10%
of breast cancer (Casla, et al., 2015).

Mendonca, et al, 2017 concl-
uded that age-related changes
contributed in various physical
performance (exercise economy,
anaerobic threshold, peak oxy-
gen uptake, muscle strength, and
power). Aerobic capacity is asso-
ciated with age, gender and here-
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dity. Various studies have shown
that older adults show significant
reductions in physical perform-
ance. The process of decline in
aerobic capacity is particularly
deceptive after the age of 30
years. The deterioration of func-
tions can be maintained to some
extent with proper exercise sche-
dule and balance diet.

In 2017, study was conduc-
ted to determine the relationship
between the weight status and
the aerobic capacity among sc-
hool boys in Mexico. Maximum
oxygen consumption (Vo2 Max)
was evaluated through 20 meter
Shuttle Run Test. It was conclu-
ded that aerobic capacity could
be affected due to overweight
(Becerra-Malagon, et al, 2017).

Methodology

The sample Population con-
sisted of male participants of At-
hletics and Rowing team of Isla-
mabad. Thirty male athlete’s age
(23.9 £ 3.0) weight (64.13£7.0)
and thirty rower’s age (27.9 + 4.1)
weight (81.4 + 8.7) were random-
ly selected for this study. The
participants were informed not
to engage in mild or heavy exe-
rcise and were advised to take
complete rest for 24 hours before
the pretest. The subjects were
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free of smoking, alcohol and dr-
ugs during the course of PACER
test. The pre-event warm-up is
central to prepare the body for
ensuing endurance activity. The
PACER test was applied to assess
the aerobic capacity of both the
teams of Islamabad. Mearing
tape, marking cones, software of
PACER test with loud speakers
were used to conduct the test as
an instruments. Technical offici-
als were engages to supervise the
PACER test. The PACER test co-
mprises continuous running bet-
ween two lines a distance of 20m.

The participant started run-
ning from one line which is fac-
ing to the second line and instr-
ucted by the recorder. Prelim-
inary speed was 8.5 km/ hour
and increased to 0.5 km/hour in
each minute. The participant con-
tinued the running process bet-
ween the two lines. If the parti-
cipant did not reach the line bef-
ore the beep sound, the subject is
given a warning and must con-
tinue running to catch the beeps.
Otherwise the participant leaved
the course. The test is stopped if
the- subject fails to reach the line
(within 2 meters) for two consec-
utive ends after a warning. Be-
fore starting the PACER test,
informed to the participants
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about the complete procedure as
per protocol. Peak values of
PACER test scores were determi-
ned by performing the complete
run course of each participant.
The performance score of each
participant was recorded on
score sheet carefully. The colle-
cted data were analyzed by SPSS
version 21 and used sample T-
test for the identification of aer-
obic capacity of Athletics team
and rowing team players.

Objectives of the study

Major objectives of the stu-
dy are as under:
1. To identify and compare the
Aerobic capacity of athletics
and rowing team.
To assess the effects of age
and body weight on aerobic
capacity.
To investigate the relation-
ship between age, weight and
aerobic capacity

Hypotheses of the study
Following are the major ass-
umed hypothesis of the study;

Ho  There is no significant
effect of age and body
weight on aerobic capacity.

Hy There is positive effect of

age and weight on aerobic
capacity.
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Ho  Rowers have low level of = Data Analysis and Results
aerobic  capacity than The values of beep test and
Athletes. maximal oxygen uptake of both

. teams are compared to evaluate

H R have higher level

! OWETS nave Tugher feve the degree of aerobic fitness. The
of aerobic capacity than .
assessment of maximal oxygen
Athletes. .
. o uptake plays the key role in

Ho Ther.e 15 ho significant sports performance and practi-
relationship between age,  cally stands for aerobic capacity
weight and aerobic capacity.  of athletes. The Descriptive Sta-

Hi  There is positive relation- tistics analysis of age and weight
ship between age, weight of both team are presented in
and aerobic capacity. (Table 1)

Table-1
Descriptive Statistics of Age and weight of
Athletics and Rowing Team
. . Std.
Team Variable | N | Min | Max | Mean .
Deviation
Age 19.0 | 33.0 | 23.967 3.0680
Athletics 30
Weight 50.0 | 76.0 | 64.133 7.0893
. Age 22 37 27.93 4110
Rowing - 30
Weight 68 100 81.43 8.709

Mean values of Age & Weight of Athletics team is less than rowing

team

The recorded oxygen uptake (VO2 max of athletics team is
significantly higher than rowing team because rowers were elder
and were having more body weight than athletes. The analysis of
beep test score and VO2 max of both teams is presented in (Table 2).
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Table-2
Analysis of PACER test Score and VO2 max of
Athletics and Rowing team

Variable Team N Mean diff Sig (2-tailed)
PACER test score |—tuetics | g5 | 1852 7.0 11 0.000
Rowing 124+ 3.0
Athletics 58.81% £ 4.1 o
VO, max Rowing 30 5520% & 87 3.61% 0.000

Mean values of PACER test score & VO> max of Athletics team is
higher than rowing team.

Two means are statistically different, the Sig (2-tailed) value less
than (P<0.005); the result indicates that athletics team is more aerobically
fit than rowing team. So Ho hypothesis is rejected because body weight
has positive effect and strong relationship with aerobic capacity.

Graph of PACER test score of Athletics and rowing team

Beep test Score

2 i e
Athlete Rower

Figure 1: Mean of PACER test score of Athletics team is greater than
Rowing team
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Graph of VO2 max of Athletics and rowing team

60.00%
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56.00%
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54.00%

52.00%
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Athlete

VO2 Max Comparison

Rower

Figure-2: Mean of VO max of Athletics team is greater than Rowing team

Discussion

This study was designed to
assess the aerobic capacity and
VO2 max of athletics and rowing
team of Islamabad. The results
reflected that the significantly
VO2 max percentage of athletics
team was higher than Rowing
team because Rowing team had
more body weight as compared
to athletics team. The value of
VO2 max is affected by the body
weight. Athletics team consisted
of middle and long distance run-
ners whenever Rowers were also
belonged to endurance events.
Both group of athletes have high
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demand of aerobic capacity to
achieve optimum performance in
their events. Due to low body
weight athletics team members
perform very well and score high
rank in PACER test, to evaluate
the VO, max.

Conclusion

It was concluded that signi-
ficant differences in the aerobic
capacity and VO2 max between
the athletics team and rowing
team. Athletics team showed hig-
her VOomax value during the
assessment of aerobic capacity. It
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is recognizable that athlete of
endurance events have different
physical and physiological capa-
bilities. Qualified coaches can use
this identification for optimum
endurance performance in future
planning.

Recommendations

Following are the major
recommendations of the study:
1. It is recommended that aero-
bic capacity of the teams may
be tested to evaluate the
fitness level health status on
regular bases.

. In order to plan training sche-
dule, the coaches and team
managers should conduct PA-
CER test in the beginning of
training camps and then imp-
art training accordingly.

. Similar studies may be carried
out on girl's players of diffe-
rent teams and regions for
testing the aerobic capacity.

It is also recommended that
evaluation of the aerobic capacity
of various teams of different lev-
els which may be used to eval-
uate the fitness level of the sports
persons at the early stage of the
future career.
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