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ABSTRACT

This study was to investigate the cardiorespiratory fitness
of seleoted groups of athletes, wusing tined distance running

field tests designed for the durations of 9, 12 and 15 ni nutes.

The test was admnistered to 180 athletes, 60 each for
Hookey, Basketball and Volleyball with equal nunber of males and
females of Ahmadu Bello University, Zaria, teans. D st ances
covered in the tests were neasured in kiloneters and neasuremnents

taken to the nearest neter.

The major findings of this research are:

1. There was significant differences in the distanoes covered
with the test durations,

2. There was significant difference anong the male and the
femal e groups in the average di stanoe covered.

3. There was significant difference anmong the sport groups in
the di stance covered within the different time durations.

4. Certain i ndependent variabl e, age, weight, have no signifi-
cant relationship with perfornance for both sexes in the
running tine duration. Hei ght and percent body fat was
found to have a significant relationship with perfornance
in the male group. Height was found to have a positive

correlation (r = 0.452) percent body fat had a negative



correlation (r -0.523).
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Chapter 1
i 1.1 INTRORUCTION

Physical aetivities have been one of the major means for
human survival for oaenturies, The primitive man engaged in
physical activities to satisfy his basie needs of food, shelter
and prectection,

' As people began to live in small communities, they started
to enagage their yquth in different aspects of physical training
so as to aaquire security skills and conduct which they needed to
prepare them to obtain food, olothing, shelter and protection
againat enemies, Van-Dalen at el (1971), stated that youths who
were lacking in physlcal aourage, stamina and survival skills

vere a danger to the community in which they lived,

The need for participation in regular phys=ical activities
received different emphasis from different nationa, depending on

the political ambitions of the leaders,

In 1954, Han Kraus and assocolates from the Institute of
Physical Medieine and Rehabilitatlon New York University who have
been using exercise to treat adult patients whe suffered from
lower back pain, observed that without organie disease, physical
activity was very functional for treating the patients since the



pain 1increased whenever the level of physical activity declined.
They designed exercise as test battery and teasted the American
and  Furopean children selected from urban and  suburban

communitiesa,

They reported their publication six test movement,
appraising satrength, flexibility of the trunk and 1leg muscles
that 57.9% of the Americans failed while 8.7% among Europeans
failed, They conecluded that the physical condition of the
American children was very poor compared to their European coun-

terparts, Reported by Chado (1986).

This report shocked the American Government and it became

more interested in searching for ways to solve the problem,

Since 1954, the concern for physical fitnesa development
programa have not been limited to America only. Other nations
have the same belief that an appropriate regular physical activi-

ty will contribute to the fitneas of their citizens.

In Nigeria, the interest among the citizens to be Involved
in physical programs have been very high in recent years, In
1985, there was a call by some ndividuals within the field of
phyaical FEducation, Health and Recreation on the Government to
enact a law which would deal with Mational Policy on Physical
fitness, Although this is yet to be achieved, there has heen
great awareness in the country as to the benefits of regular

physical aotivities,



The benefits of physical fitness to a nation like HNigeria
more especially its youth, cannot be overemphasised when one
considers the role they have to play in nation building and to
portray the image of this great country in international poli=-
tiecs, Thus, the need for this nation to employ appropriate
measures in developing and maintaining the physical fitness of
her oitizens, A high 1level of physical fitness 1is a pre-
requisite to good health, greater productivity and participation

in competitive sports,

1.2 Backeround to the Study

Fitness is a term that connotes so many definitions and
interpretation by different individuals in different professional
fields, Amusa and Udoh (1982) supported the definition of total
fitness as stated by the American Association for Health,

Physical Education and Recreation (AAHPER) as:

that state which characterises the degree to which
the person is able to live most affectively with his
potentials. Ability to function depends upon the
physical, mental, emotional, social and spiritual
components of fitness, all of which are related to
each other and are mutually interdependent. This
definition refers to the individual's capacity to
survive and live effectively in his environment.

Physical fitness, which 1s only an aspect of the total
fitness, 1s the concern of exercise physiologista, It is a more

specific term, and it is related to the functional capacity of

the body's organs.



The definition of physical fitness most accepted by
exercise specialists, physical educators and medical personnel is
that which defines 1it, as stated by Onekata (1984) as the
individual’s ability to endure exertion and stresaful physical
activity beyond that which 183 required by his/her normal day to
day ocoupation. Curetorn (1942), appraised fitneas in terms of
physieal and organie efflciency and defined fitness as ...
"anatomiec and physiological soundnessa", and added a component

"motor fitness",

He explained that "motor fitnesa" includea endurance,
power, speed, agility, flexibility and balance. #MeCloy and Young
{1954}, suggeste& the components of physical fitness as speed of
musoular  contraction, dynamic energy, ability to  change

direction, ability to carry dead weights and flexibility.

In the field of sports and exercise, the main components of
fitneas commonly measured and referred to is "endurance fitness",
This attempts to relate fitness to the functional health of the
individuals., William and Viotor (1981) defined endurance as the
ability of a muscle or group of muscles to perform repeated
contractions against a load or sustain contraction for an exten-
ded period of time, This defition 1ndioa£as that endurance
fitneas requires the efficient and effective work of akeletal,

involuntary, and cardiacmuscles,

Further definition of physical fitness invelved



cardiovascular-pulmonary efficiency. John, et al. (1970) stated
that endurance fitneas 1s gomposed of two parts, namely anaerobic
and aeroblo meachanisma. Anaerobic enduracne is the ability to
sustain muscular work while oxygen intake 1ias inadequate, The
aerobie endurance refersa to ability to sustain musoular work over
an extended periocd for time under condlitions in which oxygen
consumption has reached a steady state and the oxygen intake

squals the oxygen requiremant for the task.

An individual's phyaical fitness can be determined from his
metabolie capaoity or physical working capacity (PWC) which is
direotly related to his ability to supply oxygen to the working
muscles, The " assesament of the total work c¢apaclty of an
individual therefore inveolves measurement of such physiologie
paramsters, as: oardiovascular fitness, respiratory functions,

muacular efficlency and local muscular endurance,

Cardiorespiratory testa are used to determine the
efficiency of the heart and the blood veassles, A& wvalid
infor'mationI about the physical worklng capacity of an individual
can howeve;, bea obtained from knowing ¢he maximal oxygen
consumption (Vozuax), Rose (1978), stated that VOZMax 13 the most
important 1imiting factor of physioal capacity, and therefore the
most reliable criterion for evaluating aerobie capacity. Doland
et al (1978) saimilarly stated that Vo, Max determined from

laboratory aontinues to be tha  Dbest indlcator of

cardiorespiratory filtnenas, V02 Mx o¢an bhe measursed by the
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following two methods.
1. Through the direct method
2, The indireot method

The direct method 1s conducted under laboratory conditions
with elaborate equipment the results of whlch are most accurate,
(Herbert 1966), but becauss of the expenses, time and personnel
requirements the direct method is not practicable for testing

large group.

Since then other field methods {(indirect method) for
estimating Vozﬂax from submaximal exercise have been reported to

be reasonably accurate,

Cooper (1968) reported studies in which the field and
laboratory tests wera used with the same subjects to indicate a

high correlation of 0,897 (P, < .05},

!

The field tests are often used to predict maximum oxygen
consumption through Heat Rate measurement during stationary

ocycling or Harvard Stepping or timed distance runs,

'
]

Severai studles avallable supported the usas of Heart Hate
as an index of work output or ocardiarespiratory endurance, The
data presented by Balke (1957), on human subjects shows that
there is validity using pulse rate (heart r;tea) during exercise
and recovary periods as a measure of muscular fatigue in
performance, A linear aorrelation was observed bebween oxygen

aonsumption and pulae rate, D111 {1942), earlier reported a



atraight line correlation between heart rate and OXYEEeN

consumption from his study of young, well motivated subjects.

Field teating have the f'ollowing advantage over laboratory

tanta:

1. They use well known physical activity modes such as,
walking and running.

2. They coat less,

3. Can be administered within a short time to a large group.

y, Do not require sophisticated equipment and trained person-

nel,

For these . advantages of the field tesats and the
inavailability of laboratory equipment every where, the
investigator 1in this atudy found it convenient to use the timed
distance runs 1in measuring the cardiorespiratory fitness
performance of both male and female athletes from selected

aports,

1.3 Statement of the Problem

The need for physical fitness has been expressed by many in
recent years. Cardiorespiratory fitness received great emphasis
in determining the physical fitness level of athletes and non-
athletes, It is however, apparent that the response of athletes
in different aporta to cardiorespiratory fitnesa test varies
according to the demand of their chosen sports. This is based on

the fact that different modes of training induce different types



of cardiovascular adaptation, This will make it difficult for a
single test item, particularly in field teats, to be effective in
assesaing the cardiorespiratory performance of athletes during
and after training, To effectively assess cardiorespiratory
fitnessa, tesat items must be of sufficient duration. It is the
problem of selecting a timed distance run test of sufficient
duration for assessing cardiorespiratory fitness of different

athletic groups that forma the basis of this study.

Many studies using timed distance running have been
conducted (Ezra, 1986, Gwani, 1986, Musa, 1986, Jonathan, 1987)
using Nigerian_population, but none has inolved athleteas f{rom
different chosen sports to determine the effectiveness of uaing 9

minute, 12 minutes or 15 minutes distance runs.
The specific questions to be answered are:

1. What 1is the mean performance of the selected groups of
athletes in a field test of 9, 12 and 15 minutes run?

£ Is there any difference in the distances covered by the
groups in the tests of different time durations?

3. Is there any relationships between the performance of the
athletes in the different test durations of 9, 12 and 15

minutes?

1.4 Purpose of the Study

With the present underatanding of the fact that



cardiorespiratory fitness 1is a good indicator of physiologie
ad justement to strenuous activitiea which helps to show the
individual's fitness oonditions, the researcher used timed
distance running tests of different duration to measure this
important phyaiologic parameter in different athletes of
different chosen sports so as to be able to see which test item
will be more discriminating among the athletic groupsa. Specifi-
cally the reasearcher investigated the cardioreaspiratory perfor-
mance of Volleyball, Basketball and Hockey players in various
distance run teats, The distances they were able to cover within
the specified time period were used to assess theilr fitnesas

leavel,

1.5 Justification for the Study

In recent times, sports performance has been one of
the great political 'weapon' used by different countries to show

supremacy .

To be able to achieve international recognition in sport, a
good ground work is necessary, The attainment of the highest
standard in aports starts with the selection of the right calibre
of athletes into the right sports. Astrand and Rodahl (1977)
stated that the possession of relevant physical and physiological
attributes are very essential for successfull performance in
various sports, Many technologically developed countriea that
Nigeria meet in international competitions, have sophisticated

equipment that are used in the laboratory to quantify performance



related  phyaiclogical wvariahles of their athletes, Such

equipment are not avallable to usm in Nigeria.

Physiological variables like Vozﬂax, Heart Rate, asystolic
and diastolio blood preasures, vantilatory capacities have been

identified to limit performance,

»

It is.necessary to determine the physical, physiologleal
and performance profiles of each athlete, A good player, apart
from possessing the neoessary akilla for parforming the c¢hosen .
sport, nmust also attaln a cerﬁain level of fitneas needed for the
performance of that sport, It therefore becomes necessary for
coaches to use appropriate teats to assess the oardiorespiratory
fitness of thelr athletes at different stages of their trailning
program to galn Insight into the abllity of each athlete to
adjust to the training load, As each sport requirea different
fitneas levels a knowledge of the fitness requirement of each
sport and the appropriate test item to be used 13 of great
importance to the aoach and any body 1interested in exerclse for
fitnesa, It 4s in light of this that the researcher decided to
carry out this study =o as to provide coaches and trainera with a
bases for measuring effectively the oardiopespiratory fitness of

their athletes based on thelr chosen sport.
1.6 Siegnificance of the Study

Since the study was aimed at the asszesament of the cardio-

respiratory fitness of different athleties groups, 1t is hoped

10



that the results obtained at the end of the study would be bene-
ficial to coaches and all concerned with training of athletes,

The study will provide important information to coachea in:

a) The selection of tests items in assessing their athletes
fitneas at different levela of their training, and the
assessment of the effectiveness of the training program and
the response of the athletes to the training program,

b) Designing training programes for different sports so as to
develop the appropriate fitness levels for the expected
performance,

a) Stimulatea the desire for further researches in using timed
run teata.ror assessing cardiorespiratory fitnesas of diffe-

rent athletie groups and develop a standard for each pgroup

of athletes,

1.7 Hypotheses

This research was aimed at the measurement of
cardiorespiratory fitness of three different groups of athletes
and to determine which of the test items used in the study could
be used in testing their fitneas. Thus the following hypotheses

were teated,

s There is no significant difference among the 9 minutes, 12
minutes and 15 minutes run tests as measurea of cardio-
reapiratpry fitness of athletes 1in selected athletie

sports,

1"



2. There 1s no significant difference among the performance of
male and female athletes of different sports in running
teat of different durations.

3. Height and weight have no aignificant correlation with
performance in diatance running testa.

h, There i1s no significant relationship between performance in

9, 12 and 15 minutes run tests,

1.8 Assumptions

Pased on avallable previous research data, the following

assumptiona were made in relation to this study:

1. The physiological response of males and females to physical
activity is the same in direction if not in degree,

2. Maximal oxygen consumption is the mosat valid measure of
cardiorespiratory fitness.

3. Maximal oxygen consumption can be determined from distance

covered in timed runa.

1.9 Delimitations

This study was deliminated to cordiorespiratory fitness of
three different groups of athletesa, using timed distance runs,
The study was deliminated to the measurement of distances covered
in the different time periods, Distance covered were recorded in
meters and later converted to kilometers. The recording was done

to the nearest meter,

12



The  atudy was deliminated to three athletiec groups:
Paasketball, Volleyball and Hoockey Iinvolving both males and

femalesn,

1,10 Limitations

The findings of this study might be affected by the dersree
of involvement of the athletiec groups in following their training
programmes, Reing University athletes their training goes hand
in hand with their studies, and it is obvious that their studies

take more of their time.

The eating habits of the athletes were also not
controlled, Although they were advised not to eat when coming
for the teat, some might have done so without the researcher's

knowledge,

Heather c¢ondition might also have been an extraneous
variable that might have affecrted the performance of the
athletes. As the test was conducted in early February (that is
during the harmattan period), the weather condition was not the

same for all the test days.

Pue to lack of enough population to employ the randonm
asampling method, the study used the whole available population in
each athletiec group. This may influence the extent of

interpretation,

13



1.11.1 D Term

Yords and phrazea oarry relative meanings and applicatlons
which may differ with the purpose for which they are used. It 1is
therefore important to define certain terma which may appear

ambiguous to readers.

Certain terma wused in this study are deflpned in their

operational asense.

1.11.2 Tralnlox

Subjection of individuals to physical activitiea that task

thelr metaboliec capaclty beyond their dally physieal engagement,

1.11.3 Athlete

A peraon tralned to participate or compete in a chosen

aport,

~1.11.4  Cardiogrespiratory Fitness

The ability of the oiroulatory, respiratory and muscular
ayatems to respond adequately and safety to vigorous physical
activity, This fitness helps the indiviaual to exerclasas at a
higher intensity or for long periods bepause the systems ecan
anaily transport sufficlent oxygen through the blocd stream and
the oxygen can be utilized‘by the working muscles. This term was

used interchangeably with cardiovascular fitness in the study.

1L



1.11.5 TESIS

A measuring instrument that requires performance by

individuals,

15



Chapter ?2

2.0 REVIEW OF RELATED LITERATURE
2.1 Introduction

Cardiovasaular tests are used to determine the efficiency
of the heart and blood vessels, The administration of these
teatas wusually requires the subjects to perform some apecifiec
exercise such as atepping up and down on a bench or running a

apecified distance or time or cyeling on stationary bieycle.

A typical laboratory measurement of cardiovascular
performance 1inolude the counting of the individual's pulse rate
which is done before exercise, immediately following exercise and
after exercise, The index for measuring eardiovascular
performance 1s usually the maximal oxygen consumption (V02 Max),
The value obatained from a measure of Vothx are directly related
to the individuals capacity to austain physical activity. The
measurement when performing exercise also gives the maximal rate
of energy output, Astrand and Saltin (1961) stated that Vo, Max
is related to the ability of the cardiovascular syatem to take up
and utilize oxygen. The higher the wvalue, the higher the
individual's ability to sustain muascular activity. Strauss
(1976) stated that this ability is however, not 1limited to

cardiovasaular fitness alone. Fqually important is the ability

16



of the muscles to extract the oxygen delivered, Eisenman and
Golding (1975) stated that, other physiologic factors to bhe
conaidered when Vo2 Max is being measured are age, sex and

previous training of the individual,

Maximal oxygen consumption 1s a aprodusct of endurance
training, and the higher the value, the higher the individual's

level of fitness,

A3 stated earlier, the laboratory method has been found to
be the most reliable method for measuring Vonax. But the method
require sophisticated equipment whioh are not readily available
for use on a. large population, It 1s therefore almost
impracticable for mosat institutlons teo usze this method, These
limitationa assceiated with the laboratory method have led to the
general acceptance of fleld tests, some of which have been found
reliable. The field methods involve procedure for esatimating
maximal oxypen gonsumption during a field run, Such teats
inciude ftime required to run a gertaln distance or a total
distance run within a speocified duration of time, The fileld
tests are therefore oconaidered more practicable for large

population, and easier for the researcher, they dc not require

much tachnioal akills to administer them,

2,2 Effeots of Jralninz on
cardioregpiratery System

Avallable avidence {Bavegard 1963, Kjellberg 1949, Oscai

17



1968) clearly supgeats that ocardiorespiratory adjustment to
training depends on the specific program employed. Tha factors
for the workouts, type of training, speed, Intenaity, duration

and repetition of the sativities,

McArdle et al (1981), stated, that any training progran
designed towards developing the efficiency of the
cardicrespiratory system shculd be designed in such a way that it
provides suffieient overload on the cardiovascular system. They
also maintained that this overload should be accompanied by
engaging the appropriate muscie groups, c¢lreuliations and "metabo-
lic machinery", This suggests that training should be similar to

task at hand,

Fox and Mathews (1976) observed that, the cardicrespiratory
changes induoced by training include those that affect mainly the
oxygen transport system, and these involve mainly ecirculatory,
respiratory, and tissua level factora, Morganroth et al {1975)
and Oscal (1968) reported cardiac hypertrophy in endurance and
non=endurance athletes, The hypertrophy for the endurance
ethletes was characterised by a large ventricular cavity (VC) and
normal thlokness of the ventricular wallas (VW), While in the
ncn-endurance athletes, the hypertrophy is eharacteristised by a
normal sized venirloular cavity and a thicker ventricular wall
MoArdle (1981), reported a sompariscn of left ventricular volume
and mass of swimmers, runners and non-athletes, The values were

181ml and 308g for swimmers, 160ml and 302g for runners and 10tml

1A



and 211g for non-athletes. It has been reported by TFox and
Mathews (1976) that training induces a decrease in heart rate and
an 1inorease 1in stroke volume and that the magnitude of the
bradycardia ia the same in endurance and non-endurance athletea,
RBevepards et al (1963) and Morganroth (1975), reported that the
inecrease in atroke volume 18 more pronounced 1n endurance
athletes, This may be due to the increased ventricular cavity

observed in thias class of athletes,

Other ohanges that are important in the oxygen tranaport
syatem 1s blood volume and hemoglobin content. Kjelbert et al
(1919) and Oscai (1968) reported an inerease in total blood
volume and hemoglobin content, Other studies, {Scheuer 1977)
reported an increase in mitochondraial mass and cellular
concentration of reaspiratory enzymes in the hearta of animala

trained by forced running or swimming.

Similar mitoghindrial adaptation was reported (Howald and
Clausen 1982) in the skeletal muscles with the greatest increase
in the type 11B and 1 fibres. Edward et al (1977) suggested
after an experiment with ¢two groups of low and high power
training that the inecrease in VoZMax observed in the low power
group may be due to changes in mitochondrial density. Hickson
(1982) also provide data from rats that showed greater
mitochondrial changes during low power compared to high power

interval training.
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2,3 Iimed Rup Tests as Measures
f' of Cardioresporatory Fitness

The 12 minutes run test is a field test for estimating Vo,
Max, This test has bsen gensrally accepted as a measure of
aardlorespiratory fltness because of its strong correlation with
laboratory testing, The distance an individual covers in 12

minutes has been found to correlate positively with his Vozﬂax.

The 1idea of using the 12 minutes was developed by Balke,
(1959), when he tried to develop various run-walk teat s0 as to
~relate Vo,Max to distance'oovered within a specified period of
time or time taken to run a given distance, The test was later
validated, .{Cooper 1968). He used 115 U,S, Airforce male
offlcers énd Airmen on 12 minutes test and treadmill for Vo2 Max.
He found a correlation of 0,897 between the field test and the
labaratory treadmill test from which he cone¢luded that based on
the significance of the relationship, 1t is possible to estimate

Vo Max from the results of the 12 minutes run with considerable

agouraay.

The basis for the use of the 12 minutes test 1s the fact
that filtness is assessed on the abllity of an indlvidual to
continue an activity for a prolonged pericd of time, The longer
the duration (with appropriate work load) the more accurate the
estimate of the indlvidualts fitness level. Since Cooper's
report in 1968, attempts have been made with interesting results

to validate the use of the 12 minutes run test to eatimate Vo
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Max. Jackson and Coleman (1976) used 50 yards dash, 3 minutes, 6
minutes, 9 minutes and 12 minutes with elemantary school c¢hildren
a total of 866 boys and 803 girls) and found that the distance
covered in 9 minutes and 12 minutes correlated highly with Vo, Max
when a sub-group of 22 boys and 25 girls were teated on tread-
mill. PBalke (1976) tried to validate some selected laboratory
and field testa of physical working capacity. He compared dif-
ferent laboratory and fleld tests with Voznax and reported that
the 12 minutes test was found to have a high correlation of 0,91

with Vozﬂax.

Using MO college female between the ages of 18-21, Custer
and Chaloupka (1977) used 6 minutea and 12 minutes to determine

the relationship betwaen predicated Vo, Max and performance in the

2
various run tests, The 6 minutes run test was found to have a
correlation of 0.45 and the 12 minutes run test Q.49. The diffe-
rence between the correlations of 6 minutes and 12 minutes was
not significant, whioh therafore suggested that the 6 minutes
could be used instead of the 12 minutes which was longer for the
same purposae. In trying to explore the validity of using timed
distance runs as prediectors of cardiorespiratory fitness in
grades 1-3 children, Krahenbul et al (1978) used 800, 1,200 and
1,600 meter runs, The result was compared with Voznax obtained
via open-ciroult method during treadmill running, and concluded

that the 1,6000 metres (1.6km) proved to be the best indlecator of

Vozﬁax in bath sexes,
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Dorociak and Nelson (1983) tried to find an alternative and
a more practical method to evaluate cardiorespiratory fitneas.
They studied the relationship between the 1 mile (1.6km) and 2
mile (3.2km) runs, and Vozﬁax. They reported that 1 mile and 2
mile run are equally valid measured of cardiorespiratory fitness.
Poth correlated significantly with Voz Max. (ml/1kg/min) and
since there was no significant difference between the two runs

the 1investigators recommended the 1 mile for convenience. The

correlation between the two runs was 0,93.

Fzra (1986) reported after a study, which compared Astrand
Rhyming teat and Cooper's 12 minutea run test, that the 12
minutes run test is a more accurate measure of cardiovascular
fitness, He reported a significant correlation of 0,778. [Ilis
study further revealed that there iz a significant performance
difference between the sexes. Male sub jects performed
sipgnificantly better than the female subjecta., Using diploma and
undergraduate students of Physical and Health Fduecation
Department of Ahmadu Bello University, Zaria, it was reported by
Cahdo (1986) that the males are better on average than the
females in performance in the 12 minutes run test, Sehwartz
(1974) used the 12 minutes run walk test on 107 clinical
biochemistry students to determine their fitneas level. Most of
the students fell into Cooper's "excellent" fitness category and
it was concluded that the students were 1in good physical

condition.
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Pollock et al (1978) atated that the most widely used rield
teats to measure cardiorespiratory fitneas are the 12 minutes and
the 1/2 mile run test, Both teatas have high interaorrelation,
but because the 1/2 mile is easier to administer and less time

consuming, he preferred it to the 12 minutes run test,

Another interesting study was conducted by Norton et al
(1980) in which Vozﬁax waa used to prediet run time, Vg{ﬂax and
the sum of the three skinfold accounted for 80,.8% of the
variance, Those who performed best in the 3.2km run had high Vo
Max values and low percent body fat. This obviously point to the

fact that women will be at disadvantage in running tests =since

they are usuall§ found to have more percent body fat than men.

From the studies reviewed, 1t can be stated conveniently
that the longer the time duration or diatance covered during a
timed run, the better the measure of cardiorespiratory fitness,
The 12 minutes run test was found appropriate in assesaing the
cardiorespiratory fitness of subjects tested. The 6 minutes and
1 mile run tests were recommended by some researchera for conve-
nience as they both have a high correlation with the 12 minutes
run test., Age has been found to have a significant effect on

performance in distance running test.

One observation that the researcher has made from all
researches available, is the fact that there is no report on the

use of these timed runs or measured distance runa for determining
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cardioreapiratory fitness parformance of different athletiec
Froups. This neglected aspeet 13 the major concern of thin
research, and the resercher was interested in finding out the
moat effective tests for diseriminating the ocardiorespiratory
fitness 1level for both males and females In different athletic

groupsa,

2.4 Performange Differences
emale

The difference in athletiec performance between malea and
females ocan be attributed ﬁo variation i1in body size, body
composition, eaerobie power and musoular strength, As Christine
and Sharon (1983) rightly stated, the real question in comparing
the physiologloal responses of men and women in exercise and
training 1s not whether differences really exist or the magnitude
of the differences, but whether the differences are caused b; the

bilologicrl factor of =mex or by oultural expectations and

expariences,

The bioclogical factor becomes more crucial when determing
the phyaiologleal reaponses of the sexes to physical activity.
It becomes more apparent when one appreclates the differences
between the sexes as indicated by Behnke's model for the refe-
rence man and woman (Behnke 1974}, The model clearly indicated
that the average man 1s considerably taller and heavier than the
average woman, The height and weight differences have 3ome

implication for certain sports. Fox and Mathews (71981) stated
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that the larger total body size of men typlcally means that they
have larger internal body organs, They went further to atate
that, the oomposition of _the larger male body 1s even more

eritieal,

Sparling (1980) reported from ten studies of male and
female aubjects, 18 years of age and above that the composite
means for percent body fat for men was 12,95 and women 24,32,
The implication of thia in physiocal activity is that women have
less muscle mass with which to exert force in situations that
.require ma=zcular strength,l power, speed and endurance, In an
attempt to quantify the effect of sex on Voznax, Sparling (1980),
combined the results of 15 comparisons of trained and untrained

male and female subjectas for Vo _Max of 15-35 of age and reported

2
that the composite male values were 563 higher than those of the
female when expressed in litres per minute (Lt/m'), Statistical
analysls showed that almost 60% of the varisnce in the absolute
expreasion of Vo ZMax was agcounted for by Just knowing the sex of
the individual. The male values were however, only 28% higher

when expressed relative to body weight (ML/Kg /min }. 19% was

atiil accounted for by sex.

One of the factors that accounted for sex differencea in
performance is peroent body fat. Cureton and Sparling (1980)
measured the metabolic rasponses of female and male distance
runnera to sub-maximal and maximal treadmill running and 12

minutes run performance., Both sexas were studied at their
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natural weight and then exogenous weight was added to the men to
equal the pareent body fat of a matched woman, They found out
that running with the additional weight produced a mean
difference of 32% for maximal threadmill run. 309 for 12 minutes

run and 68% for Vonax.

Ulyot (1979) theorised that the additional body fat carried.
by women would be an advantage for them physfologieally if
endurance eovent is long enough tecauvse fat is highly efficlient
fuel, Aaken (1981) also stated that women are perfect long
distance runners because they are not bogged down by heavy
musculature, and they can use fat more efficiently than men.
Thiz implies that-woman smhould be better in distance running even

than men.

Costill and Assoociate (1979) tested these theories, They
used 13 male and 12 female eandurance trained runners who were
matched for Vo;lﬂax. Their atudy indicated that fatty aocid
metabolism accounted for 39% of the energy during the first ten
minutes of ths run and roughly 53% by the end. Both sexes
obtained approximately 55% of their total energy from
carbohydrates and 45% from fat. No differencea were found
between the groups for free fatty acid or glyéerol coneentration
at the times these measursa wvere taken during the runs, Lipid
oxidation cbtained from musale biopsy samples was as much as 20%

less in the females muscle than male muscle. Jt waa Thowever

suggested by Christine and Sharan {1983) that it occurs because
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of lower mitochondrial density in women's muscles, This
indicated that women have a lower oxidative capacity than men and
thia puts them at disadvantage in endurance activitiea since the
energy pathway for endurance activities are predominantly
aerobia, Even though fat plays a significant role as energy
substrate during endurance run, the low oxidative capacity of the

female do not place them at advantage.

Fox and Mathews, (1980) and Falls (1979) suggested that
other physiological variablesa important in oxygen transport and
fuel utilization that may account for sex differencesa in Vo2 Max
are heart aize, hemoglobin content and blood volume, They
further stated that, whether heart size is expressed on absolute
volume or relative to body size, the female heart is only 80-007%
as large as that of man, Falls (1979) then stated that the
smaller female's heart means a smaller stroke volume (S5.V.) and
to compensate for this, the female's heart rate is higher at rest
and at low work loads, Another posaible factor that could reduce
female's work capacity in continued aerobic activities is iron
deficiency. Tt was reported by Parr at el (1984) that stage 1
iron deficiency (iron depletion) and stage 2 1iron deficlency

(erithropoiesis) existed in female athletes in the abaence of

anamia, during prolonged intensive training.

Although several studies comparing fibre composition of
malea and females found no significant differences 1in the

percentage of slow and fast twitch fibres, Cosatill (1979), Prince
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(1983) and Johnéon {980) stated that, despite the similarity in
muacle fibre composition, ocompoasite, data for several studies
support the generalization that the average man 1s stronmger than
the average woman by as much as 30-40%. Fox and Wilmore (1977),
however, stated that the difference 1z not consistant for all

musele groups,

Lauback {1976) also found out that the upper body strength
measurement of women average about 55% of those in men, 64% in
trunk strength and T72% lower hady strength, Wilmore (1974)
reported similar findings, He also reported that, thesa diffe-
rences are reduced when strength is related to body welght and
lean body mass and.that training increases women's strength,

The Dbiologieal and performance differences between males
and females have been supported by many studies, In determing
the sex differences in the 12 minutes run performance, Phillip
and Kirk (1983) reported that men were significantly lower in
peracent body fat and higher 1in Vo2 Max regardless of the
axpression used and run signifilcantly further (19.9%) in the 12
minutes test than women. No astatistical signifiocant gex

difference was obtained for running economy.

Although running economy was not significantly related to
12 minutes run performance (0.2%), 1t had a significant contri-
bution to the prediction of the 12 minutes run when combined with

percent body fat and Vo Max (ml min/kg).
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Considering the magnitude of differences between men and
women in the biclogical variables and thelr degree of
relationship wlth the 12 minutes run, the finding that percent
body fat explained the sex difference (#5%) in the 12 minutes run
is underatandable, The greater difference in percent body fat
batween men and women is a determinant of the sex differences in
performance, compared to differences that exists within the

sexes,

2.5 Male and Female Response to lHeat Stress

Recent atudies suggested that there are few differencea In
men’s response to heat stress when they are matched for V02 Max,
Frily and Haymes (1984) however, suggested that women sweat more
than men during exercize, The greater relative dehydration in
woren reduces blood voluma and puts & greater strain on the
cardiovascular gystem than men'sa, When exeraising in a hot, dry
environment women were found to have higher rectal and skin
temperatures and heart rate. Avellini et al (1980) Wells {1980)
observed that women have higher skin temperature than men when
exerciasing at the same percent of Vonax outdoora in a desert

environment, This is due to the larger females body surface area

to welght ratio which makes them galn more heat from radiation,

Frye and Kaman (1981) found no such differences when
exarcising in an environmental chamber, The globe tempeature in

[o]
the Uell's study was 4 C above the amblent temperature, wvwhich
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Indicated that Solar radiation was an ilmportant factor affecting

heat balance (bsa/wt surface area to welght ratio).

In a hot humit environment, Avellini et al (1980) round
that sweat rate was suppresased more 1In women than in men at the
first hour of gxereiae. Sweet gland suppression was thouwght to
be related to skin wetness, No significant difference was found
between the sexes in threshold for sweating, Studies by Shapiro
et al (1980) also indloated no difference= in rectal temperature
or Heart Rate between the sexes. Acalimatization to hot, humid
environment reduces recotal temperature and leart Rate in both

sexes,

' ,2.,6 Maximal Oxygen Consumption
and Aerobig Work Capaolty

flirh level of cardiorespiratery function indicates a hirh
phyaical work sapacity (PHC), the ability to release relatively
large amounts of energy over an extended period of time. Haskell
and Ralair (1980) Pollock et al (1978) and Cooper (1976) stated
that, a high PWC haa numerous advantages for lelsure and oocupa=-
tional pursuits. There ia ample svidence that cardiorespiratory
functions respond to training and that they can be validly
assessed by fileld tests, Doracilak et al (1983) and katch et al

(1983).

Although Vozuax has been desaribed as important factor for

predieting performance in middle and long distance running.
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i - .
nstrandlet al (1977), Saltin et al (1967), Sherpherd et al (1053}
and Conley and Kranhanbuhl (1980) supgested that success in
distance running may rely more on factors determing a pgood or
pecor utilization of Vo Hax than on Vo max itself. Coatill,
(1967) and Wyndhan et al (1969) suprested other factors such as
running economy (RE) and Ventilatory threshold {(VT) aa Tfactors
contributing to athlete'sa performance, It im also pointed out
that the major performance differences between malea and females
lie in the extra fat carried by women which over tax their
cardioreapiratory oapac;ty more than men, Although some
researchers, such as Asken and Ullyot (1980), argued that this
can be of advantage to women when the activity is prolenged,
other researchers like Fox and Wilmore (1977) and Cureton and
Sparling (1981) suggested that the extra weight is a disadvantare

to women,

In view of these findings, the present study investigated
the cariorespiratory performance of athletes in different aports,
using varioua timed runa, The performance differences of males

and females in the same sport was also investigated,

2,7 Summary

It is clearly indicative from'the review of previous
studies that field tests are wvalid measures of
cardiorespiratory fitness, and that the 12 minutes run 1z the
most widely wuaed fiend test of cardlorespiratory fitneas or

endurance in both adults and adolescents.
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Tt is also pointed out that the major performance
differences between males and females lies in the extra fat
carried by women which over taxes their cardiorespiratory capaci-
ty more than men. Although some researchers, such as Aaken and
Ullyot (1980), argued that this can be of advantage to women when
the activity is prolonged, other researchers like Fox and Wilmore
(1977) and Cureton and Sparling (1981) indicated that the extra

weight is a disadvantage to women.




Chanpter 3

3.0 MEIHODOLOGY

Since the purpose of this atudy was to evaluate the cardlo-
reaplratory fitness performance of athletes in different sports,
various fleld tests wera selacted and used to determine which of
these tests (9 minutes, 12 minutes and 15 minutes) are better
measures of eardiorespiratory performance of selected athletio
grbups. These tests were chosen because they appear to be valid.
Kateh et al (197?) raported that continuous running for a perlod
of above five minutes was intensive enough for teating cardiovas-
eular fitness, Dorociak et al (1983) alac reported that cove-
ring a distance of either 1.6km or 3.2km was alright for oardio-

vaaocular test,

3.1 Researoh Design

The design usaed in this study was the one case study design
in which each subjeot performed only once (X0) in the three test

times.

3.2 Rublecta

The subjecta for this study were healthy male and female
athletes who have had a minimum of 6 weeks training in their

chosen sports, The subjects were drawn from Ahmadu Bello
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Iiniveraity teams that represented the liniversity in the HNigerian
Univeraities games (NUGA) in 1988 and those found to be active
players, For each game, there were 60 subjects made up of 30
malea and 30 females in each sports for a total of 180 subjects,
A1l the subjects consented to serve as subjects in this atudy
after necessary explanation was pgiven before the tests were

administered.

3.3 JYariables Measured

In this sastudy the variables measured were the diastance
covered by the subjects in the stipulated time period. leieht,
weight and pancent body fat of each subject wam alao measured,
The test items used were the 9 minutes, 12 minutea and 15 minutes

run tests,

3.4 Measurement FProcedure

The measurement procedure included asking the sublects to
stand behind the starting line on the 400m track and on a command
start running for either of the time duration stated. Distances
covered were recorded to the nearest 1/10 of a meter. These were

later converted to kilometer,

The procedure used for measuring the fat percent involved
grasping with the thumb and forefinger a fold of skin and
suboutaneous fat away from the underlying muscular tissue, The

pinocher arms of the caliper are then placed on the skinfold and
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the measure of its thickness read from the caliper, The measure-
ments were taken on three sites: Cheat, Abdominal and thigh for
the male group, and the triceps, suprailac and thish for the

females.

3.5 Sequence and Time of Testing

The tests were administered within one weel:, The subjectsa
were randomly assigned to each test item. The testing started as
soon as the subjeects chosed randomly, the teat timeas of 9
minutes, 12 minites and 15 minutes time duration which were
written on pleces of papers and squeezed so that they won't know
which test item they are taking, such as the 15 minutes, followed
by 12 minutes aﬁé then the 9 minutes or the other way round. The

teats were administgred on different days,

3.31 Test Time

The tests were conducted in the evening 1-6 p.m. each day.

3.32 Marm-Up

The subjects were allowed 5 minutes to Warm-1p before the
atart of the test each day. They were free to engage in any type
of exercise they desire, This was based on research findings
that 1t 1is good for athletes to do some preliminary exercises
prior to any strenuous physical aotivity. This prepares the
athleteas physiologically and paychologically, to face the task

ahead,
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3.4 Instrumentation

The instruments used in conducting this research were:

3.4,1 A _Standard %00 Metre Traask

This becomes Iimportant so that the number of Laps each
subject covered was easlly calculated and any extra distance
which was not a complete lap was earsily determined in metersa and

added to eatablish the total distance covared,

3.4,2 Measurine Tape

A measuring Tape graduated in metars was uzed for measuring
the distance covered which is not a oomplete lap, and the result
added to the number of laps {which was already known to be U400

meters) and all were coverad to kilometers.

3.%.3 A Wblstle

This was used to start the races and to stop the subject at
the expiration of the time, Each subject was instrueted to stand
where he/she was when the whistle was blown at the explration of

each time period,

3.3.4 Stop Watgh

The Ceontandor Compteur atop watoh was used in this study.
This was used for resording the time. The watch was started as
tha wishtle is blown for the start of each teat and wastopped at

the expiration of the time required.
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3.4.5 Skinfold Calipers

The adipometer skinfold calipsr was vaed, This was uzed to
meésure the subjeats skinfold which was later used to determine
the body fat percent of the athletes using Pollack et al (1930)
table for esatimating percent body fat in male and female from the
sum of skinfold measured from three sites. Approximately one
half of the body's total fat content is located in the aubh=
eutaneous tissue. (For and Mathews (1981). A method for measu-
ring this fat has been developed which utilized an instrument

known as a "skin fold caliper" Pollaok (1980).

. 3.4.6 Yelighinm SCale/Height

Tha Shermond weighting machine was usmed, This was used to

measure the welght and height of the subjeots.

3.5 Jesk Conditions

The following conditions were followed throughout the test

period.

3.5.1 Yanue

The venusa for the test waa Ahmadu Rello: University, Zaria

main Campus athletic track field,

3'5.2 m

The aubjects were required to wesar proper sports attire for
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each test, The male subjects wore shorts and shirts, while
female subjeots had an alternative of uaing skirt to shorta. All

the subjects used aanvas ashoes during the test,

3.5.3 Attendance

The subjeots were required to be on the test venue 10

minutes before the start of the test.

3.6 Statlstioal Treatment

The data oollected for this study were analysed
statistically using arithmetic means (X), standard deviations
(2P}, One-way analysais of variance (ANOVA), Two-way analysis of
variance (ANOVA IXI), Persons Product Moments (PPM) correlation

coefficient {ppm) and t=test,

a) One-way analyslis of variance was used to determine the
glgnificant differences within the sex groups in each aport
in the performanoe in the three teats items,

b} Two-way analysis of variance was alac used to datermine the
significant difference among the sex grouns in different
aporta and males and femalea in the same sport.

o) Pearson Produst Movement aorrelation coefficient {(ppm)} was
used to test the ralationships between certain independent
variables, height, weight, agme percent body fat and runninr
performances, It was also used in testing the vrelation-
ships between performance in the 1ltema of the athletie

groups.
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) t-test waz wused to determine the significant differences
between the mala and female groups in certain independent

variahles and performance means.

A ecritiecal value of P < 0.05 was used to regret or acecept

the null hypotheses.
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Chapter I
B.%t B ND DI SSIONS

Aa atated earlier in previous echapters, the purpose of this
study was to 1investigate the cardioreapiratory fitneass of
athletes in selected athletic groups, using field running tests

of 9 minutes, 12 minutes and 15 minutes.

The data collected for this study were analysed uaing
computer system at Tnstitute of Agrieultural Research (T.A.R.),
Ahmadu Bello Uéiveraity, Zarla, This was carried out to test the
significant differences among the acores of the groupsa. One-way
analyais of variance (ANOVAI) was used in situation where there
were more than two mean scores and two-way analysis of variance
(ANOVA TI) was used in situations where male and female mean
scores were teated to determine the significance of main effect
and probable interaction, The t-test was used to determine the
signifiecant differences between the mean scores of male and

female groups.

Pearson product movement correlation (ppm) was used for
eatablishing the extent of relationship amongz some physiological
independent variables as age, weight, height and sex with the
dependent variables to determine factors which could affect the

perforamnce of ths athletes during the tests, The same method of
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(PPM) waa used to determine the extent of relationship of the
performance sacores of the different tests items betwyeen the
groups and within the groupa of the selected athletes, A eriti-

cal value of P < .05 was used to evaluate the resulta.

As earlier stated (Chapter 3), 180 subjects participated in
this study. The result showed that the averare age of the fe-
males was 23,5 years while the males was 25,1 years, The
average height of both sexes was 1.7 metres; the males was 1.79m
while the females was 1,62m, The average welght of both sexes
was 67.75kg, The males' was 70,9kg and the females 64,57kg, As
regards present body fat, the groups mean was 15.7%, the females
was 21.43% while the male was 10.,13%. Their values showed that
the male group was significantly order, taller and heavier but
with 1leas body fat percentage. Further t-test analysis (Table
4,1) indicated that on the average male subjects performed better
than the females in all the 9 minutes, 12 minutes and 15 minutes
runt ests (P < 0,05), Table—d;1 should come immediately after

thia,

4.2 Hypothesis One

There is no significant differences among the 9 minutes, 12
minutes and 15 minutes run tests as measures of cardiorespiratory

fitneas of athleteas in selected sports.

Analysis of variance of the data revealed difference among

the performance means of the 15, 12 and 9 minutes run test,
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Analysis indicated that Basketball female group performed gene-
rally better in the 15, 12 and % minutes run test than lockey and
Volleyball female groupsa, However the Volleyball female group
performed better than the Hockey female group in the three timed
teats, The same observation was made in the male group, The
Paasketball malea performed better on the average than the other
groups in all the 15, 12 and 9 minutes run tests, The perfor-
mance difference betwesn the Hookey and Volleyball male groups
in the 12 and 9 minutes tests was very insignificant (F < 0.05).
They were 2.291km and 2.350km in the 12 minutes test and 1,9%42km
and 1.963km in the 9 minutes teat. On the basia of this analysis

the Null hypothesis is rejected. Table H#;2-and l3;
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Table },1:

Phyaical Characteriasties and Performance Scorea

Retween the Male and Female pgroups in distance

running tests: (N = 180)
Variables Male Female Sex t
Ame 25.10 yrs, 23,50 yrs, 0,229 6.99%
Heipht 1.79m 1.62m 0.006 23,33"
Veirht T0O.9m 64 5Tk 0.561 11.20%
Percent body fat 10.13% 21.h3% n.212 53.30%
Performance: Omin 2,017km 1.562km 0,028 16,257

12min 2,505km 1.907Tkm 0.029 20,62%

15min 3.211km 2.33%km 0.036 24 ,36%

.
-

df 178 P < 0,05 ¢t = 1,960

®#2ignificant at P < 0.05,
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Table 1.2:

12 Minutes & 9 Minutes run:

ANOVA Table for Each Group in the 15 !Minutes,

(N = 90 for each groun)

Source daf 83 M3 F
Female

Puna P 8,993 R 1 29,407
Frror a7 12.268 0.153

Total 89 22.261

lfale

Tuns 2 21.600 10,8085 65,.61%
Frror AT 14.328 0,165

Total a9 53.937

F2/89 P<0,05 F = 3,09

®Significant at P £ 0.05
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Table 4,3

Mean Distances Covered and Standard Deviations per

sex and athletie groups in the 15, 12 and 9 minutes

runs: (N = 20 for each group)

(iroups Hean sD Mean sSD lMean an
15 Min. 12 Min, 9 Min,

Female
Pasketball 2.502mk 0,136 2,070km 0.319 1.73%km 0.277
Hockey 2.176km 0,323 1.773km 0,219  1.417km 0,193
Volleyball 2.326mk 0,506 1,876km 0.590 1.535km 0,382
Hale
Pasketball 3.358km 0.537 2.67Thkm 0,473 2. 146)km 0.325
Hockey 2.917km 0,422 2.,291km 0,293 1.9%2km  0.277
Volleyball 3.15Tkm 0420 2.350km 0.253 1.963knm 0.272
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".3 Hypothesis Two

There is no aignifiecant difference among the performance of
male and female athletes of different aportsa in running teats of

different time durations,

Using two-way analysis of variance (AHOVA IT) to determine
the main effect and interaction of aports on the performance
results with sex groups showed that specificity exista in the use
of the testa., Detailed results from Table 4,4 showed significant
variations in timing which caused significant differencea in
distances cover by all the subject. Put comparison within and
between groups, using sport groupa and sex type as independent
variables in 9, 12, and 15 minutes durations, showed significant
differences among the sports and time variations in running field

teata., The null hypothesis is therefore rejected.
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Table 1, %:

Main Effect and Interaction of Sports on the

Performance Level With Sex Groupsa:

(M = 90 per each group)

Souroe df SE Ms F
Male

Sports 2 2.106 1.053 T.U60%
NMuns 2 21.600 10.805 76.631%
Tnteraction i 0.771 0,193 1.369
Frror 81 11.451 0,141

Total 89 35.937

Female

Sporta 2 1.493 0,707 5.165%
Runa 2 8.993 4,196 31.01"
Interaction ] 0,006 0.001 n.01
Frror 81 11.769 0,145 5

Total 89 22,261

F2/89 P <0.6 P= 3.1

#3ignificant at P < 0.005,
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Further analysis of the result indiecated that ailpnificont
differences were between Basketball, Hockey and Velleyball in the
9 minutes run test, For the male group Uockey and Volleyball
showed no significant difference only the Pasketball group showed
significant Jdifferenace in the 9 minutes. In the 12 minutes run
test differences among the female existed between Basketball and
Hookey group only. Hockey and Volleyball groupa showed no aipni-
ficant difference and Basketball and Veolleyball also showed no
significant differences. For the 15 minutes run teat, the female
group showed no significant differenoe, while in the male group,
significant difference exlsted between Basketball and Hocley,
hasketball and Volleyball and between Hocltey and Volleyball. Tor
the female grodps 9 minutes aeems to be a lesas discriminating
test item for cardiorespiratory fltneas for all the groups, The
test ltem that seem to be of sufficient duration te discriminate
between the groups 1s the 15 minutea run test, TFor the nmale
groups ¢ minutea and 12 minutes seemad to be of sufficlent dura=-
tion which can discriminate the fitness level among the athletia
groups, but the 15 minutes meem to be a more discriminating test

item for the Raskatball groups only.

fleneral observation from this result sugpestad that the
Basketball players require a lenger time period to assess thelr
cardiorespiratory fitness, whille Volleyball and llockey players
reguire a shorter time. The auggestlon ia based on the dlstances

covered in the time variation during the tests.
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4.4 BHypotheaizs Three

Neight and welght have no significant correlation with

performance in diatance running test.

Pearson product moment correlation coefficient (ppm) wan
caleulated to determine the extent of relationship between
physiological independent variables of age, helght, weight and
percent body fat on the performance of the athletes in the timed
run tests and also the extent of relationship betueen the

performances in the run testa for each athletic group per sex.

The analysls (Table 4,5) showed that the female athletes
age has significant negative relatlionship with height and percent
body fat with weight, In the malez on the other hand there was
sipnificant relationship between weight and height, percent body
fat and helght. The relationship between age and height for the
female, percent body fat and helght for the male athletes were
howaver negative. The relationship between heipht and perfor-
mance was found to be signifiecant (P € 0.05) for the male proup,
while it was inslgnificant for the female group. tjeight vas
found to have no significant correlation with performance for tha

both groups.
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Table 5: TInter-correlations matrix amonz ame, height, weisht,

and percenta body fat and performance levels

Oroupsa Are leight Weight Percent Per-

Body for-
IFat manne
Female
Are 1.00
Neight -0.471 1.00
Yeipght 0.256 0.169 1.00
Peroent body fat 0.283 -0.031 0.6656% 1.00
Performance -0.235 =0.007 -0,233 -0,351 1.00
l'ales
Ame 1.00
Neight -0,111 1.00
eimht 0.011 0.590% 1,00
Percent body fat -0,119 -0.640% -0,137% 1.00
Performance -0,059 0.424% 0,234 -0,523% 1.00

T — o T

daf, 178 P < 0,05 r = 0,3889

BSipnificant (P < .D5),
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h.5 Hypothesls Four

There 1s no asignificant relationship between performance in

9, 12, and 15 minutes run tesats.

The results (Table 4.4} showed significant relationships
between the three timed run tests, But the relationship hetwern
performances in the 9 and 12 minutes run test and 12 minutes and
15 mlnutes for the Basketball male groups were insignificéht.
The correlationa between 9 and 12 minutes and 9 and 15 minutes
for the Volleyball male group was alsc found to be insignificant
(P < 0.05). Based on the sipgnifilcance of the relationship bet-

ween the test liems,t henull hypotheals 12 rejected,

From the results, 1t is important to recopnize that time
variation during the distance rugning tests 1s aport apecifio
probably with the level of involvement. The more tralined the
athletes such as the Baaketball group the longer the duration of
the test, but with the other groups as Volleyball players the
same can be assessed within a shorter perlod. This i35 in agree~
ment with Kateh et al (1973) who reported that continuous running
for a periocd of above five minutes was intensive enough for

testing cardlovascular function.
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Table I.6:

Correlationa of the performance level with teat

durations (15 minutes, 12 minutes and 9 minutes

Per sex and sport groups: (M = 30)

Groups Time 15 Min, 12 Min.
Female 12 min. 0.939% 0,905%
PRasketball 9 min, 0,TH1*® 0.,905*%
Hockey 12 min, 0,816%

9 min, 0,536" 0.772%
Volleyball 12 min. 0,016%

9 min, 0,960% 0.887"
Male
Nasketball 12 min, 0,392%

9 min. 0.271 0,072
Volleyball 12 min. 0.556%

9 min. 0.351 0,104 ¢
dfr., 28 P < 0,08 r = 0,361

#9ignificant at P88L 0,05
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4.6 Discuasion

The priméry purpcse of this study vas to measure the
cardiorspiratory fitness of some selected athletiec groups, uains
field tests of 9, 12 and 15 minutes, duration, In the cause of
the atudy, attemptas were made to measure the ralationship of
eertain independent variables 1like height, welght, age and
percent body fat with the performance of the athletes in the.

different timed run tests,

From the resulta of this study, it was observed that aimple
field tests of different duration of time could be used to
measure the cardiorespiratory fitness of athletes from different

»

sports,

Cardioresporatory fitness which 18 one of the major
components of health related physical fithness measured in this
atudy has always been used to estimate maximal oxysen oconsump-
tion. A correlation as high a= .91 was reported (Burks 1976)

betwaen 12 minute run test and Vonax.

In measurement of cardiorespiratory fitness, =ex, as an
independént variabhle, waas found to be an important factor
affectine the performance of athletes in 15, 12 and 9 minutes run
tests, The male subjects performed better than the [emale
subjacts within the same sport in all the different time dJdura-
tions used in this study. The finding in this study azreed with

previous studies (Chado 1980), Keong 1981 and Gwanl 1986) in the
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distances oovered by the subjects in the 12 minutes run test,
The results of this study also Indicated that wmale subjeots
performed batter than thelr female counterparts in all the teat
duration, This result agrees with previous studies, The
Mmerican Assocclation of Health, Physical Rdueation, Reocreation
and DPance (AAPERD 1880} reported 2.4km for boys as a mean dis-

tance and 1,70km for the female groups in the 12 minutes tests,

Chado (1986) reported a mean distance of 2.12km for femalen
and 7.62km for malea seeking admission for diploma courase in the
Department of Physical and Health Education 1in Ahmadu Pello
Unifersity, Zaria, and a distance of 1.97km and 2.62km for female
and male candidates seeking undergraduate admissions respectively

in the 12 minutes run test,

It 1a also found out from this atudy that the aport the
athletes participates in 1s an important factor in the running
field tests of different duration of time, Basketballersa, both
males and females performed generally better than their oounter-

parta in Hockey and Vollayball and were found to be more trained.

This may not be too surprising when one locks at what are
involved phyaiologically during the games, As Basketball game is
very tough and very challenging, it requilres the playera to be up
and down the aourt throughout the 20 minutes duratlion unless
he/ashe 1s substituted., VUhile Volleyball 18 nowadays played
vigorously, the time lapse hetween playera in playing the ball

serves as a rellef, Similarly Hookey 13 played 1in poaiticna
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(1989) who reported a negative correlation betwaen height and
distance covered in a modified 6 and 12 minutes run tests,. Mt
it must be understood that his samples involved both trained and
untrained subjects 1in which ease the untrained subjecta mipght

lack the technique in distance running.

This study looked at the extent of relationship betwen the
performance levels of the selected athletes in different athletic
groups, and the results indicated high correlation between
distances covered with the given time variation during the tests.
Some correlations were significant (P < 0,05) while some were
not. The implication of these are that the test durations can be
used specifically to particular athletio group or groups but not
adequate for other aport group, As earlier discussed, for
example, there was significant relationship between performances
in the 12 and 15 minutes run tests of female Basketball group (r
= 0.939). From this study, the extent of relationships between
the perforamances as regards cardiorespistory fitness 1in the
timed run tests suggests that 12 and 15 minutes run tests ecan
serve as test item for female Baasketballera, the three tests ean
be used for female Volleyballers, Among, the male group, Pasket-
ballera showed no specifieity to any teat duration, The 9
minutes and 12 minutes run tests can serve as test items for
Hockey and Volleyball groups. The extent of relationship of
performance as regards the timed runa reported in the study in
supporting the finding of Gwani, (1987) Jonathan, (1988) who uaed

the 6 minutes, 9 minutes, 12 minutes and 15 minutes to asacas
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gardlorespiratory fitness and found them useful, Farlier Custer
et al (1977) wused the 6 minutes and 12 minutes tun test and
reported no sighificant differences between the two time varia-
tions in assessing cardiorespliratory f(itness, Dther stwlles
which aorrelated maximal oxygen consumption with 9 minutes and 12
minutes (Jackson and Coleman (1979) reported simllarly high ocor-
relation, Burke (1976) used some selected laboratory test and
.the 12 minutes and reported a high correlation ooefficient of

0.91 (P < 0.05),



5.0 SUMMARY, CONCLUSIONS
AND RECOMMENDATIONS

5.1 Summary

This study measured the cardiorespiratory fitness of
athletes in different sports using timed runs of 15 minutes, 12
minutes and 9 minutes, In the process of the invesatisation,
performance in these field tests were related to such independent
varibles of height, weight, percent body fat, the type of sport
and sex, The distances covered within the three timed periods
were also correlated to determine the relationship between the
performance of the athletea in the three different typea of

tests,

The subjects for this study were 180 Basketball, Hockey and
Volleyball players, with an equal number of males and females,
Before the teats were administered, weight, height, age and
percent body fat measurements were taken on each subject. The
result indicated significant differences among the test terma and
sport groups, Significant differences was also found between

males, femalela groups and within the sex groupa,

Measurements on appropriate body sites were taken uaing

skinfold ealipers,

58



- 5.2 Copqluaions

From the results of the tested hypotheses, the following

oconcluzions were made:

1.

2,

That amonz the test items used not all éan effectively
discriminate the cardiorespiratory fitness level of each
group of athletes, Vhile the 15 minutes was found to be of
sufficient duration to discriminate the cardicrespiratory
fitness level of Rasketball players, the same time duration
may be too long for Volleyball and Hockey plavers.

The performence of the three sport groups indicated that
the Basketball groups, both males and females performed
better ih the three test items, followdd by Volleyhall
and Hookey groups, |

That the male subjects performed bettef tﬁan their femal
counterparts in all the test duration.

That sex and the type of sport one participatea in, affects
the distance he or she could cover in a aspecified time
period, Therefore in chosing a teat item of sapecified time
duration for athletes in the same sport that involves both
males femalen, mex difference must be considered,

That high correlaticns exist between the performance of
some group of athletes with the test items used more than

others,

That height and percent body fat are important factors that

affeated the diatances covered in the timed runs. This was
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observed of the male groups who were taller but with lean
body fat, and covered more distances in the time durations.
lleight correlated positively with performance r = 0,421,
Surprising the female groups did not show any saignifieant
relationship between performance and these independent

variable,

5.3 Recommendations

Nased on the results of this study, the followinr

recommendations were made:

1.

Coachea should select field teats of different running time
variation which are of sufficient duration to effectively
measure the cardioreapiratory fitneas of their athletes,
More studies should be conducted to compare these tests
with different sport groups particularly in laboratory
setting where maximal oxygen consumption of the athleten
can be obtained during exhaustive submaximal exercise.
Efforts should be made to develop standard procedures for
assessing fitneas in Nigerian population, Standarda should
also be developed for Nigerian population against which
test results, can be evaluated., The atandard against which
we evaluate ourselves were developed for a different popu-
lation and it most cases they under estimate or over esti-
mate certain values we obtain during a test,

Those in the area of physical education should worl hand in

hand with other health related personnels so as to develop
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sound programs of physical fitness development and evalua-
tion for Nigerian Citizens,

flovernment and private individuals should work hand in hand
in setting up physical fitness centres in all the state
capitals in this country.

There is a need for wider publicity on the importance of

physical fitness development and maitnenance in Nigeria,
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APPENDIX A: INFORMED CONSENT FORM FOR PARTICIPATION



Informed Consent for Participation in
erals ) for Heseaprch Furpo

I, l...0.'.l..C.l...‘l.'IO.II...........Q., have VOluntar‘ily
conaentad to participate in the exeraise testing for determinem ny

aardiorespiratory Fltness performance,

Tt i3 my understanding that I will partieclpate in fleld
teats that involve continuous running or walking for a period of

15, 12 and 9 minutea respectively on different dates,

I am also aware that certain changea may occour durinem the
process of the teat, Thesa changes may include inoreased Heart-
late, blood pressure, and in rare cases "Chest pain™ and T am
satisfied that axpert handa are avilable to ohaerve and
immediately satop further participation at the slightest =isn of

abnormality considered detrimental to my health.

The majJor purpose of this research i3 to assess the
cariorespiratory ritness performance of the athletes in different
sports which will faecilitate the reliable selection of test itemn

for each athletes based on thelr chosen sport.

I underatand that I oan satop participation at nmy

diacration.

Siﬂﬂ:.-.....c-.--.---c- Witneas:-nctc.aallc.‘ccr;c

Date=..0||.1.'nl0.oltoo
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I11. ANTHROPOMETRIC PROCEDURE.

% COMMON SITES FOR MEASURING SKINFOLD THICKNESS.
A: PECTORAL (CHEST)

B: ARDOMINAL

C: SUPRAILIAC

D: THIGH

E: KNEE

F: TRICEP

G: SURSCAPULAR

=

N
:

\

00
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e TARLE Coft CSTIMATING PERCENT ROOY FAT IN FEMALES.

POLLACK, M., TL.H. SCHMIDT, AND A.S. JACKSON.  MEAZURE -
MENT 0F cARDIORESZ IRATORY FITNESS AND RODY COMPOSITION TN
D CLINICAL SETTING.  COMPREHENSIVE THERAFY 6090 1z
- - A .r -er'l,.

S5 OF TRICEFPS, SUPRAILIAC, AND THIGH SKINFOLDS,

Age to the Laxl Your

& | 8 31 an 41 an 53
Under 1o to 1o to to o o Over
Sum of Skinfolds (mm) 22 27 a1z a7 47 47 52 57 (]

2125 9.7 9.9 10.2 10.4 1.7 1L 11.2 11.4 11.7 |
26.28 1.0 112 11.5% 11.7 12.0 12:3 12.5% 12.7 130 |
2941 12.3 12.5 12.8 13.0 133 13.5 13.8 14.0 14.1
474 LG 138 140 143 14.5 14.8 150 W3 1.9

' A547 148 150 153 15.5 15.0 160 160 10.5 mnmn
HLAan 160 16.3 10.5 16.7 17.0 17.2 17.5% 12.7 1L
4140 17.2 17.4 17.7 17.9 14,2 104 0.7 R 149.2
RS 1.1 {IXH 18.6 149.1 149.1 149.6 (RN 21t 2004
47.49 195 197 200 20.2 205 207 21.0 202 115
5052 26 208 21.1 213 218 218 221 22.1 22 5
LT LA 71.2 21.49 221 22.4 22.1 229 7.1 714 26
LTS 227 230 232 2h4 2.7 200 24.2 214 294
NUE TS 237 740 24,2 24.5 24.7 25.0 25%.2 775 24.7
07 4.7 250 26.2- 12535 .7 60 0.7 YRR | 0.7
GLT 5.7 25.9 26.2 264 26.7 26.9 7.2 27.4 27.7
70 M6 269 270 27.4 27.6 279 201 24.4 n6
PABYAL 275 278 20 283 28.% BB 200 293 79,5
74400 A 0.7 n.0 240.2 0.4 0.7 2009 2 LT
77.21 29.3 20.5 20.8 300 303 an.s a0.4 Man N
R a0 J0.4 0 306 309 31 1.4 31h 0 3 n g
nny N0 312 1.4 217 30 3x 324 3NJ Y]
TR A7 32.0 32,2 32.5 A2.7 329 33.2 Jir4 7
nh-nt 2.5 2.7 30 aa2 115 33.7 31,4 34.2 a4 .4
0794 337 14 217 1.9 4.2 4.4 147 210 an02
9507 .9 340 34.4 4.6 349 451 an.4 156 %9
0.y aqh 1.8 AN 35.3 15.5% ann A6 T ML
tnr.1i P 153 354 35.7 159 $6.2 36.4 14.7 (AR} 37.2
VML 158 30,1 36,3 3u6 68 a0 372.3 7.5 178
10710 3.4 3.7 36.9 37.1 a7.4 7.6 17.9 3.1 KE
110887 37.0 32,2 2725 377 B0 4n2 RS AT RLRT
113115 37.5 3728 3B0 382 485 3R7 0 390 320 A0S
MGAIR an.n ana 385 an.n 39.0 393 .5 17 ann
119121 M5 3R7 39,0 102 395 307 4ADO 402 a0h
122-124 19.0 4.2 194 39.7 1459 4002 an.4 AL1?7 4149
VINA27 19.4 0.6 399 40.1 404 4006 4D 41 414
1AL WAL 400 400 408 Al 410 a1 ER LT 1)




TARLE FOR ESTIMATING PERCENT BODY FAT IN MALES.

SCHMIDT

FPOLLACK M.L., D.H,
S rieRATDRY FI

MENT OF' CARDIOKE
THE CLINICAL. SETTI
27, 1980,

AND A.5. JACKSON,
YNESS AND BODY COMPOSITION 1!
o COMPREHENSIVE THERAPY

\ \'l

() :

5 &'

SUM OF CHEST, ABDOMINAL, AND THIGH SKINFULDS.OZ

MEASLI

Age to the Last Year

23 18 1] a8 43 48 53
Under to to to to to to to Over
Sum of Skin Folds (mm) 22 27 32 37 42 47 52 57 58
8-10 1.3 1.8 2.3 2.9 34 39 4.5 5.0 - 8.
11-13 2.2 2.8 3.3 39 44 49 55 6.0 6.5
1416 3.2 3.8 4.3 4.8 5.4 59 6.4 7.0
17-19 4.2 4.7 - 53 5.8 6.3 6.9 7.4 8.0 N5
20-22 5.1 57 6.2 6.8 7.3 7.9 B.4 B9 9.5
23-25 6.1 6.6 7.2 7.7 8.3 88 9.4 9.9 10°
26-28 70 7.6 B.1 8.7 9.2 98 103 109 114
2931 8.0 8.5 9.1 96 102 107 113 118 124
32.34 8.9 8.4 , 100 10.5 1.1 116 12.2 12.8 1232
35-37 9.8 10.4 10.9 11.5 12.0 12.6 13.1 1.7 143
1840 107 11,3 118 124 129 135 1449 14.6 152
4143 116 12,2 127 133 138 144 150 55 16.1
4446 12.5 13.1 13.6 14.2 14.7 153 159 164 17.0
4749 134 13.9 14.5 15.1 15.6 16.2 16.8 17.3 17.9
50-52 14.3 14.8 154 15.9 16.5 171 176 18.2 18.8
53-55 15.1 157 16.2 168 174 179 185 181 19
56-58 16.0 16.5 17.1 12.7 18.2 18.8 19.4 200 205
5961 168 17.4 179 185 191 19.7 202 208 21 4
62-64 176 182 188 194 199 205 211 217 222
6567 185 19.0 19.6 20.2 20.8 21.3 21.9 22.5 23.1
£68-70 19.3 19.9 20.4 21.0 21.6 22.2 22.7 23.3 219
71-72 20.1 20.7 21.2 21.8 22.4 23.0 21.6 241 247
74-76 20.9 21.5 21,0 22.6 21.2 218 244 25.0 255
77.79 1.7 2.2 1.8 234 24.0 46 25.2 B0/ 267
8082 22.4 23.0 23.6 24.2 24.8 254 25.9 26.5 27.1
8385 23.2 23.8 . 244 25.0 25.5 26.1 26.7 27.3 279
8688 240 245 254 25.7 6.3 26.9 275 28.1 287
A9-91 24.7 253 25.9 25.5 27.1 27.6 28.2 288 294
92.94 254 26.0 26.6 27.2 27.8 28.4 29.0 296 10?2
9297 6.1 16.7 273 279 285 191 29.7 30.3 300
98-100 26.9 27.4 28.0 28.6 29.2 20.8 30.4 31.0 318
101-103 27.5 28.1 28.7 29.3 29.9 30,5 314 31.7 323
104-100 28.2 288 204 300 306 312 318 324 200
107-109 2890 295 30,1 30.7 313 319 328 33 1av
110-112 296 30.2 Jo.8 314 32.0 32.6 33.2 338 144
113-11% 30.2 308 314 32.0 J2.6 3.2 338 J4% %1
116-118 30.9 31,5 321 327 333 319 3458 ant Any
119121 K- iz 32.7 333 339 34.5 151 15.7 304
122-124 3214 2.7 313 339 345 35.1 358 364 370
125-127 32.7 33.3 339 J4.5 35.1 35.8 6.4 37.0
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