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AESTRACT

The purpose of the study was to investigate the influ-
ence of dehydration, rehydra;ion and superhydration on th;
aerobic, anaerobic, haematoleogic and some related body compo-
cition variables in College of Education male students. &
repeqted measures experimental design was used for the study.
The subiects were twenty healthy FPhysical and Health Educa-
tion students of Ondo State Collegé of Education, Ikere-—
Ekiti, They were volunteers certified fit by the physician
bBefore they were allowed to take part in the study. The

variables tested were maximum oxygen consumption (Maxvo ).

- i
Recovery heart rate, myocardial oxygen consumption, speeé;
power, packed cell volume (PVC), osmotic fragility, percent
body fat and lean body weight. &

The subjects were pre—assessed on the celected varia-
bles. For the first condition, the subjects were dehydrated
so * that over 3% of the body weight of each was 1lost before
the exercise and subsequent reassessment. Also, they were

allowed two weeks after dehydration for rehydraticon to take

place before being exposed to exercise and evaluation.
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For superhydration, the subjects drank 2 1litres of
water each 30 minutes before the evaluation took place. Nine
sub-hypotheses were formulated and tested at significant
level of 0.05. The data were analysed, using descripiive and
inferential statisticse. The descriptive statistice used were
mean, range and standard deviation. The inferential statis-
tice was the ANOVA. The meth;d of Scheffe was used to deter;
mine where the differences. The gesults showed significant
differences in weight, speed, recovery. heart rate, maximum

oxygen consumption (Maxvo ), myoccardial oxygen consumpticon as
L <3
PN

well as the haematologic variables of packed cell volume
(PVC) and Osmotic fragility among the three levels of hydira—

tion. Superhydration affected cnly maximum oxygen consump—

“tion (Maxvo ). Recovery heart rate, myocardial ‘oxygen con-—
-

sumption, FPFCV and Osmotic fragility. Other variables were
not influenced significantly by the various conditions. It s
concluded that dehydration was detrimental to physical per-—

formances and red blood cells while superhydration enchanced

aerobic capacity.
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CHAFTER I

INTRODUCTION

Water is one of the prime necessities of life used o
meet the body's physiological needs. The body of an  average
man contains approximately 40 litres of water. Water forms
the bulk (abput 75%Z) of all protoplasm and acte &s a medium
for the various enzymati; and chemical reactions. Water
fimcticonse a8 a diluent of tosiic wastes, aids in the transport
of bomdy nutriente and in the regulation of body temperature
{Guthrie, 197%).

Homeostasis is preserved by the balance between the
iatake and excretion of water in the body. Dehydration and
é;perhydration are conditions that negate balance. of fluid in
the body. Feople concerned with sports are recognising .the
impact of dehydration and superhydration as aspects of phygi;'
clogical stress on the performer and in respect of the poten—
tixl dangers of these extreme situations. 2

Dehydration according to Harrison (1970) can lead to
weight loss, amounting to two or three pounds per day, dry-
ness of mouth, shrinking of the skin and eyes, decrease in

fluid content af the body and decrease in capacity for physi-

cal activity. Buskirk and Grasley (1958) in their extensive



research found that hyporexia, incoordination, mental dull-
ness, elevated body temperature and fatique of the body can
be caused by dehydration.

Some athletes especially those using weight as- factor
of performance have employed dehyraticn as a means of losing
weight and this is a dangerous practice (Fox and Mathews?
1981). They said further th;t deliberate cause of eslcessive
water loss through sweating for the purpose of losing weight
12 uncalled for, it is hazardous and has the risk of serious
heat illness, thirst, discemfort, loss of appetite and &
drastic reduction of sodium and chloride in the body.

1t has been observed among workers that profuse sweat-—
ing in industries may lead to severe cramps in the muscles of
the limbs and of the abdominal wall and this cccurence  re-
duces producéivity and job performance (Karpovish and 8Sin-—
ning, 19271). On the other hand, when a person drinks é iargg
amount of weter according te Smith (1931), a phenoménon
called water diuress ensues.

He further said that dehydration may lead to ancorexiag
weakness, mental apathy, muscular twiching convulsion and
EVEn  Coma Fox and Matthews (1981) also warned that too. much
water should not be imbibed by athletes at any one %gye since

the athletes may feel uncomfortable under these conditions.

Hiller (1989) in his study also reported that dehydration is

)



I
+he most common reason for endurance athletes to need medical
aseistance. He therefore recommended that the ultra-endur-—
znce athletes should maintain proper fluid balance.

Rehydration has been an important phenomenon ;n re—
placing water that had been lost during dehydration. Mies—
char and Furtney (1989) found that high body temperature,
decrease in plasma veolume suQsided upan rehydration. Over—.
enthusiastic administration of water according to Robson
(1979) can lead to nauseg, mental confusion, headache and
convulsions; bt some researchers advocated wunlamited con-
sumption of water by athletes. ERlyth and Burt (1961) empha-
csiced that superhydration increased gndurance performances.
Endurance athletes and runners shouwld be encouraged to fre-—
q&ently ingest fluids during competition and to consume fluid
Sb minutes before competition. This is based on the fact
that endurance activities last longer and water is needeq. by
these athletes to maintain the necessary water balance in thé
bty .

In Nigeria, the position may be critical because of the
tropical nature of the climate. The sun increases the atmos-
pheric temperature, which causes excessive sweating especial-
1y .during the dry season. It is the aim of this study to
investigate the aercbic, anaerobic, and haematologic re-
spanses of College af Education male studentse to dehydration,

rehvdration and superhydration.

4



ctatement of Froblems
Maijor FProbklem

Feople are concerned aver the effects of dehydration
and superhydration on performance of various sporting activi-
ties., Studies conducted by eminent scholars {(Farks et al,
19863 Costil and Cote, 1982, Klafs and Arheim, 1973) on thesé
two physiclogical extremee' have shown evidence of thei}
influence on the physical capability of individusls.

Some of these studies carried out on animals (Morimoto
=t al. 198&; Park et &1, 17863 Januszewdcs et al, 1986). show
conf&icting results (Matthews, 19&46; Robson 197%9), and were
mostly conducted in countries other than Nigeria. It cseems
that only few of the studies aon humans looked at changes in
anaerchic performance and blood. This study was therefore
designed to see whether there would be any sigaificant dast=
ference in Aercbic, Anaercbic, Haematolégic as well as'réla@—
ed body composition variables of College of Education male
=tudents as a result of dehydration, rehydration and supetrhy-
dration. .

Sub Froblems

Specifically, attempt would be made to answer the
following questions:
2 8 Would there be any significant difference in maximum

axygen consumption (Max Vo ) " as & result of dehydra-
2



tion, rehydration and superhydration?

2y Would dehydration, rehydration and superhydration have
significant effect on recovery heart rate?

R Would there be any significant difference in myo;ardial
axygen consumption as a result of dehydration, rehydra-
tion and superhydration?

a, Would there be any significant change in speed as &.
result of dehydration, rehyvdration and superhydration?

. Would there be any ;ignificant difference in power as 3
result of dehydration, rehydration and superhydration®

b, - Would dehydration, rehydration and Superhydration have
any significant effect on packed cell volume?

78 Would there be any significant difference in Osmotic

Fragility as a result of dehydration, rehydration and

superhydration?

8. Would percent body fat be significantly affectgd. by
dehydration, rehydration and superhydration? ) L

i Would there be any significant difference in léan by
weight (LEW) as a result of dehydrations, rehydration

and superhydration?

Major Hypothesis
There would be no significant differences in  aercbic,
anaercbic, haematologic and the body composition variables as

s result of dehydration, rehydration, and superhydration.
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ub Hypotheses

The following sub—-hypotheses would hbe tested:
There would be no significant difference in maximum

oxyagen consumption (Maxvo ) as & result of dehydra
2 -

tion, rehydration and superhydration.

There would be ne significant difference in recovery
heart rate as a result &of dehydration, rehydration and
superhydration. i
There would be no significant difference in myoccardial
gxygen conswnption as a resuwli o6f dehydration, el
dration and superhydration.

There would be no significant change in speed as a
result of dehydration, rehydration and superhydration.
There would be no significant difference in power as &
result of dehydration, rehydration and sdpérhydration.
There would be no significant chénge in Packed Cell
Yolume as & result of dehydration, rehydration and
superhydration.

There would be no significant difference in ‘Osmotic
Fragility &s a result of dehydration, r;hydration and
superhydration.

There would be no significant difference in percent
body fat as a result of dehydration, rehydration and

superhydration.

There would be no significant difference in lean body



weight (LBW) as & result of dehydration, rehydration

and superhydration.
pelimitation of the Study

The study was limited to investigation of the effect
of dehydration, rehydration, superhydration on the aerobic,
anaerchic, haematologic and body composition variables. The
Fhysical and Health Education male students of Ondo State

College of Education, lkere-Ekiti served as /subjects. The

cubjects were tested on the following variables:

i Maximum oxygen consumption {(Maxyvo ) (Estimated)
=
D Myocardial oxygen consumpticn (Mvo )
y 2
3. Recovery Heart Rate
4. Rlood Fressure
il Speed
&. Fower )
7455 Facked Cell VYVolume (FCV)
24 Osmotic Fragility
Du Rody Weight

10, Fercent Body Fat
4 S Lean Body Weight

' The study was carried out in the department of Physicél
and Health Education, Ondo State College of Education, Ikere-

Ekiti, and Haematological laboratory of the Specialist Hospi-



tal Ado - Ekiti. The following toocls were employed in test-

inQs

Health-O-meter beam scale, lange skinfold calipers and

anthropometer to determine the weight, height, body density,

percent body fat and lean body weight. Stethoscope, sphyagno-

manometer, micro—haematocrit centifuge were used in determin-

ing the heart rate, blood pressure and the Packed Cell Volume

of the subjects. The athletic track facility of the Depart-

ment of Physical and Health Ehucatjon, Ondo State College n{

Education, Ikere — Ekiti was used faor the 12 minutes run.

The study was also limited to the use of the following

statistigs for analysing the resultsimean, range, stands

deviation and Analysis of Variance (ANOVA)

Limitation of the Study

The following limitations were encountered during the

course of carrying out the study:

1.

o

Lukewarmnesse was shown by some of the s&bjects of the
=study which might have affected the result obtained. r

Some of the test evaluated were done on the cpen sports
field., The temperature. humidity, wind velocity could
not be controlled. These environmental probleés mighit
have slightly affected the values obtaiged.

One of the conditions in the study involved loss of
body water without immediate replacement, anothér

condition invalved taking of too much water at a time.

This caused discomfort and temporary loss of freedom of



movement by the subjects. These situations might have
caused the subjects not to exercise up to their full’
capacity.

4. Subjects were a little apprehensive about the .passible
physiclogical effect the experimental conditions could
have on them. They were sure that there would not be

negative effect on their health.

gignificance of the Stady

Scientistse and pecple concerned with training of
ath{etes are concerned over the possible effects aof dehydra—
tion and superhydration on the human body. One must be aware
of the significance of these phenohena in sports. The re-
.sults of this study would form the basis to make appropriate
-recommendations that coaches could use to prevent problems
posed by thesé physiclagical extremes.

A knowledge of the effects of deh;dration and sﬁﬁerh%—
draticon on performance that would be revealed by the reéults
of this study may prove useful to coaches and team physician&
in planning practice and game procedures as it relates  to
water balance in the body. Such knowledge would help them
to prepare athletes for competition in the hot parts of the
world and to watch the water intake of athletes during train-
ing sescsions and competitions.

1t is very important alsc to use the atmospheric condi-



tion as @& prevailing factor in echedulling training and
competition. The resulte of this study might clear the air °
2bout some errornecus ideas on water intake before and during |
per formances especially among athletes that have multiple
events in track and field, and many games to play within
chiort intervals.

There is increasing cencern about the effects of var-
ious stresses on the Haemétalogic conditions of athletes . il
iz hoped that this study would provide useful information for
caches and trainerse for proper care of the athletes,  cafe-
quarding them against conditions that could adversely affect
them.

This area of study appears to be relatively new among
;esearchérs in Nigeria, the results of this study may stimu-

late more studies in the &area.

Definition of Terms

Dehvdration: The condition that results from excessive

loss of water.

Rehydration: The replacement of lost water in the bod

during dehydration.

Superhydraticn: The condition that results when large

amounts of water is administered intoc the

body system through drinking.

Facked Cell Volume/Haematocrit Value It is the percentage

10



of the blood volume that is made up of
red blood cells. The normal range is 38

and S90.

QgﬂQLlQ Fragility: It is the rate of heamoclysis of the red
blood cells, which is due to osmotic
pressure of the surrounding fluid on .
cell wall as a result of trauma produced

by physical stress.

»

percbics In the presence of oxygen.

AeroblCs

r-zerobic: In the absence of oxygen.

Maximum/0xvaen Consumption: Oxygen consumption {(Maxvo )

2
maximal rate at which oxygen can be consumed
per minute: the power or capacity of &eraobic
ot oxygen system.
Fower: 1t can be defined as work done per Qnif time B =
Wxt. Where F = Power;.w = Work; T =" Time
(Fox and Matthews, 1981). It is the combina-
tion of strength and speed.
Resting Values: Measurements taken before subjects ehgage in
physical performance. ;
Recovery Values: These are Measurements taken immedigtely

after physical performance.

2



anaercbic and

m=zle students

Raview

CHAFTER 2

LITERATURE REVIEW

The purpose of this study was to look at the aerchic,

haematologic responses of College of Education

toa dehydration, rehydration and superhvdration.

of the related litersture was done under the following

headings:

{a):

(=8
(c)
(d)
(e)
(f)
(g)
{h)
(1)
(i)

(k)

Water Uses:

Water

.

Water and uses
Water balance
Dehydration — causes

Dehydration and Anaerchic work
Dehydration and Aerobic capacity
Dehydration and Body composition
Uehydration and Physiolagicai 5arameters
Dehydration and Blood.
Rehydration and Superhydration
Rehydratiaon, Superhydration and performance
Rehydration, Superhydration.and Phgsiological

and Haematologic variables.

ie very escsential for life, survival is

limited to only two or three days without water because death

aCocurs

with loss

of about 20 percent of body water (Tyler,



1979) « Water is used as body builder (Guthrie, 1975) and it
ie present in the new materials that are synthesized in the

bady such as glycogen and fat. These materials can only

accumulate in  the body in the presence of water (Tyler,

1979) -

There are many wWays in'which water is important in  the
bady . It helps in flushing the varicus baody organs and
cerves as  the medium téraugh which the waste products are
taken to the kidpeys and the skin for elimination from the
body-. Water is also essential in the lungs for gasecus ex-
change and generally for the mainteQance of body temperature

0
at 37 C. In digestion, water is used in making the enzymes

used in food degradation. Saliva which alsc contains =&
'lot of water: helps in moving from down the esophagus thus
acting as lubricant. Water makes muscles, tendons, Cartilage
and bones flexible. So adequate amount of water is essén—
tial for proper growth and development (Atclagbe, 198&).

Water dis the most abundant compound in  livang cells
which usually contain 65-90% of water by weight, due to the
polarity and hydrogen—bonding properties of the water mole-
cules. It has several unique features that make 1t especial-
ly well suited to perform its biclogic functions. It as &

powerful salvent for many ionic compounds and neutral mole-

cules (Tyler, 1979).

13



Water stronaly influences the state of dissociation of
the macromeclecules of the cell. Thus water not only serves ’
as a dispersing medium but also exerts a major influence on
the extracellular fluid (Blyton, 1980). Total body water is
distributed between twoc main compartmentes, intracellular and
extracellular . RAccording to Tyler (1979) the Ffluid within
cells is called intracellular fluid. Since the fluid within
each individuxl cell is fairly constant in cémposition, the
roncept of a single intracellular fluid compartment is a
usetul one. although what we reslly méan when referring
the “intracellular fluid is an aggregate of the fluid present
in a huge number of minute seperate compartments.

All the fluid outside ttle cell is collectively termed
gxtracellular fluid, & mixture of (1) plasma, (2) intersti-
.tial and lymph fluid (3) dense connective tissue, cartilage
and bone (4) transcellular fluids. Guthrie (1975) pointgd
out that water is about &0% of the total body weight and '70i
of the lean mass. A1l the bones in the body, and the are
matter of the brain contain about 25 and 85 percent of wate:
respectively. The blood is made up of plasmé, and Flasma 1is
90 percent water (Schotchius, et al, 1973).

The wide distribution of water in the body suggests its
importance in the body processes. The blinking of the eyes
ie facilitated by the secretion of tears from the tear gland

which helps to moisten the surface of the eyes. The tear

14



that is evenly distributed over the surface of the eye helps.
to give a clearer image of what is seen (Guyton, 197%).

The water intake comprises the fluid drunk .and the
water in the food eaten. The water formed by the oxidation
of carbohydrate, protein and fat (metabolic water) 1is a&also
available to the body. The cutput consists of urine, the
water in the feaces and the water evaporated from the shkin
and lungs. '

FPassemore and Durning (1295) ogave, the daily water
balance of a voung man leading a sedentary life as follows:
Intake comprises of water content of sclid food 11Sml/day,
liquid drunk 2180ml/day, and metabolic water 275ml/day making
up 2574ml/day. The cutput consistse of urine 1295ml/day.
Faecal water ﬁbmlfday, and evaporative water loss 1214ml/day,
making a total of 2546Gml/day and a water balance of Oml/day.
From this analyesis, the water and cther fluid drinks, é?e

approximately equal to the urine ocutput.

bater Balance: .

Buyton (1975) said that about 25 of the 40 litres of
fluid in the body are inside the approximately 78 +trillion
celle of the body and are cocllectively called intracellular
fluids The fluid of each cell containse its own individual
mixture of different constituents, but the concentrations of

these constituents are reasonably similar from one cell to



e

another. Also the total amount of fluid in the extracellular

compartments averages 15 litres in a 70kg adult.

Equilibrium must be maintained between these two com-
partments for proper balance in the body and Guytoh {9753
eaid that one of the most troublesome of &ll problems  in
clinical medicine is maintenance of adequate hody fluids and
proper balance between the’extracellu]ar and | iptracellular
fluid. 2

Shephard (1982) states that water is lost from the body
by four routes, the skin, as sensible and insencsible perspl
ration, the lungs as water vapour in the expired air, the
kidneys as urine, and the intestines in the feaces. T RS
.customary to refer toc the sum of the dermal loss (exclusive
~of visible perspiration) and the pulmonary loss as insensible
losses. In véry hot weather, or during periads.of prolonged
heavy exercise, water loss in sweat méy increase to és. mugh
as 300ml/h  which could obvicusly deplete the body fiujds
rapidly.

Certain conditions may prevail that might a;fect th
amount of water in the body at a particular time. Inadeqguate
water in the body due to loss is termed dehydration, the
intake of excess water in the body increases the volume of

the water in both the extracellular and intracellular com-—

partments of the body and this conditions are called superhy -
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dration. After dehydration. there should be water replace-—
ment directly or indirectly of the lost amount during the
process of water depletion and this replacement means rehy-
dration. All these are different conditions tha{ could
happen when there is disequilibrium in water balance in the
body .

Dehvdration:

This is a situation whereby the supply of water is
restricted for many reasons and when the losses of body water
le excessive (Tyler, 197%9). Getchell G A referred tu
dehydration as removal of the body water when the body is
purposely overheated. Dehydration is associated with varying
kinds and degrees of disturbance of salt (sodium chloride)
,metabolism. In addition to the losses of sodium, there are
losses of ather electrolytes such as potassiuﬁ, resulting in
changes of the acid-base balance (Harriéon,1970). T, "l

Water 1= lost from the body by evaporation  from .the
ekin, evaporation from the lungs, or excretion of urine, In
all these conditions, the water leaves the extracellular
fluid compartment, but on doing so some of the intracellular
water pass immediately into the extracellular compartment by
cemosis thus keeping the osmolalities of the extracellular

and intracellular fluids equal to each octher. The aoversll

effect of all these losses will result in dehydration.
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Dehydration may be caused by restriction of water
intake or by excessive water loss. Restriction of water
intake is the commonest cause of dehydration. The depriva-
+ion of water is far more serious than the deprivation of
food . Man loses approeximately 25 percent of his total body
water per day (about 1,200 millilitres) in urine, in expired
-ir by insensible perspiratién and from the gastrointestinai
tract. 1f in addition iAo this loss, his loés through per—
epiration 1is agreatly increased as in the case of the ship-
wrecked sailor on traopical seas or the athlete performing
& t;opical climate within a few hours, the athlete may lose
=o much body water that he or she may go into state of shock
and may die if appropriate steps are not taken.

When swallowing is difficult in extremely ill persons
or when peoplé can not respond to the sense of fhirst because
of age or illness or loss of consciouéness, the failure to
compensate for the daily loss of body water will rapidly
result in dehydration.

Fox (1979) alsc explained that during heavy .physical
activity, particularly on hot or humid day. ;arge quantities
of water and some salt are lost by the body through 5we§ting.
He' said further that it is not unusual for athletes toc lose
fithteen pounds of water during physical activity over a

period of 1.5 to 2 hours.
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Fatiente with diabetes insipidus (which results From
insufficiency of antidiuretic hormone) are unable to concen-—
trate normal urine and consequently would not maintain normal
intake of water and excretion of urine. It has been csaid
that these patients spend their lives running from kit;hen to
kathroom. The water that they lose in this disease has an
evtremely low concentration of‘salt.

flec excessive water loss can occur An o persons  with
extensive burns, a large vélume of water may be lost through
rrhe  damaged  skin. Similarly, excessive’ sweating without
adequate water intake can produce severe dehydration. A rare
cause of dehydration is loss of water from the lunges in the
presence of hyperventilation - excessive rate af breathing.

’ The normal daily turnover Qf fluids in the gastrointes-
tinal tract amounts to about eight litres in 2 hours, nearly
20 percent of total body water. In vomiting or diarrhea,
large volume of water may be lost, always with an associa@ed'

lozs of electrolytes (e.qg. =odium, potassium).

Dehvdration and Anaercobic Work:

The ability to jump, sprint, throw shotput, javelin or
perform fast starts as would be required are a few examples
of athletes converting energy to power. The ability to
develop considerable power is a prime factor in athletic
success. High speed, intense work of short duration requires

immediate energy that can not be attained from aerobic
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cources (Getchell 1979). Anaercbic means without oxygen,

+hus anaercbic energy is the output of energy when the oxygen

supply is insufficient. Such high energy activities as short

cprints and sudden bursts of activity are examples of anaero-
hic activities.

Briggs and Gallaoway (1979) emphasized that when water
lose amounts to one percent o; body weight, the sensation aof
thiret occurs. If water is not drunk, feeling of discomfort
worsen, heart rate and body temperature rise and the =ability
to work and to think deteriorates. With greater depletion of
body watery weakness, disorientation preclude physical ef-
forts.

Burskirk and Grasley (1974) classified water depletion
#s part of heat disorder that is caused by prolonged sweating
which leads té inadequate replacement of bodyAfluid losses.
The situation results in e)cessive thir;t, mental duliﬁeseh
fatique and weakness which affect muscular work. Hagéman
{1987) =aid that their research with college wrestlers and
that of others have shown significant loss of strength due to
2 - 4% loss of body weight by dehydration. In addition,
those studies also demonstrated that upon rehydration, these
athletes were not able to attain maximal performance levels

of strength., Speed is a variable selected for this study.

The speed is an anaercobic work. The speed tells how



fast an object is moving., the distance an objiect will travel
in a given time, but it tells nothing of the direction of
movement. Verducci (1980) defines speed as the velocity of
t+he body, parts or an object, that is the rate of motion it
is concerned with the time required for a Student to move ar
swim & given distance. Speed is the rate at which an  object
moves and can be measured in kilometres per hour. Speed ié
wniferm if an obiect travels the =ame distance during every
cecond that it is moving, but speed can be varied accoarding
to the forces which are acting on the movaing obaect (Hollis,
1976;. Igbanuga (198&6) showed that there are two forms of
sepeed: speed of movement of body parts and running speed.

Saltin (1964) in his work found that there was a marked
decrease in speed when ten subjeds performed standard exer-—
cise test at two submaximal loads and one maximai load before
arnd 90 minutes after dehydration. Heatistress causes a sweat
loss which reduces both the water volume and the electrdlyte
content in the body.

Burskirk, et al (1971) found that dehydration. withot
aclimatization apparently limitse & man’‘s ability to work.
Ladell (1955) in his study found that when man performs work
in‘heart progressive dehydration commonly develops restilt-
ing from excess sweat production over voluntary water re-
placement, which would lead to loss of speed and impairment

of performance.



The effectse of heat was negative in & study on  Tour
~hyeically fit young men carried ocut by Greenleaf and Eargent
11955%). They found that there was an increase progressively
sin the feeling of fatigque and decrease in speed.

Dehydration might not have an effect on the anaerochbic
ability of idndividuals. ficcording to Craig and Cummings
1786 ). they claimed that ;lthough a man deprived of water
would eventually become exhsusted, but he  can undergo &
=ubhstantial much less of strength. Cpstill (1974) observed
that a group of men could walk ZO miles in the desert despate
a decrease of 7% in their body weight as a result of dehydra-
tion. Fower was selected as an ahaerobic work in  this
study .

Muscular power according to Matthews (197%9) is ane's
ability to ge£ his body mass moving in the Shértest period of
time. He further said that power movem;nts include a&t;vlty
that is performed in such a short periocd of time that ox?gen
is not required in producing the necessary energy. Muscular
power is very important in athletics, Nwankwo (198&8) showed
that muscular power is fundamental for successful performance
of various sports. in most sports activities, the greatest

energy produced in the shortest period of time is the prime

factar in successful performance.
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There are many factors that can affect anaerocbic work
especially power . The factors are body weight, muscles
viecosity, structural and nutritional features such as length
of the body part or range of flexibility in the joint;

Briggs and Galloway (1979) found that dehydration of 24
- 4% causes thirsts discomfort, sense of oppression, loss of

appetite, lagging pace, flushed skin, impatience, WEAITINEesSs,

o0

pathy and emoctional instébility. All the conditioﬁs men—
rioned above can directly or indirectly. affect the anaerabic
work of speed and power of man.

Wyndman and Strydom (196%9), Buskirk (1968) reported
that dehydration severely limits subséquent sweating, places
dangerous demands on circulatioﬁ, reduces exercise capacity
and exposes athletes to health hazards associated_with hy per-
thermia, hesat ;troke, heat exhaustion anq muscle cramps.

Hubbard (1979) showed that over-exposure to heat .léadb
not only to decrease in work performance but to a predisposi-
tion to hest 1llness. These disorders are categor}sed ir
order of severity as (1) heat cramps (2) heat exhaustion (3)
heat stroke. He said further that the most frequent common
denominators for all these disorders are heat exposure, - loss
cf water and heat storage, usually reflected by high internsl
(rectal) temperature. Also he pointed cut that the single

most important factor for these discrders from & clinicsl
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-tand point is loss of body water. He concluded that inatten-—
+ion to heat cramps and heat exhaution can lead to heat

-troke and finally to death, because of irreversible damage

+o the central nervous system.

Fox and Mathews (1981) added that even ordinary activi-
+ies such as cutting grass on an extremely warm. day can
induce heat illness if propgr precautions are not taken..
Karpovich (1971) said that it has been demonstrated in indus-—
try that in heavy work, éspecially work that involves expo-

+to high temperature ocutput is caonsiderably affected.

‘The influence of high temperature is especixlly evident
when the work is streneous. 1t has been found that noc man
under such circumstdnces is ab;e to work continuously, but
mbst take short rests from time to time.

Yaglon (1963) found that men work practically steadily
)
between environmental temperature of 40cF and 7% F, but when
0 .
it is above 75 F the output falls off gradually untill 8O F

is exceeded. From there on, the fall in producﬁivity ig
rapid. The output of work at 9 of 930F was only +that of
700F .

1t has alsc been cbserved that the profuse sweating in
industries where men have to work at high temperature‘ may
lead to severe cramps in the muscles of the limbs and of the

abdominal wall. The anaerocbic capacity of the individual is

significantly impaired. Studies of individuals suffering



from muscles cramps have revealed that besides a dehydration
of body tissue, there is an accompanied lowered concentration
of s=odium and chloride ions in the bload plasma resulting in
xn absence or a drastic reduction of sodium and chloride in
the urine (Karpovish and Sinning, 1971). This is an indica-—
+ion of less energy output for muscular activities.
Dehydration does not change the e:xcirtability of the
muecle membrane (Castfl and Fink, 1974). Nevértheless,
manimum isametric strength may be somewhat reduced (Hosco
et.al 1968). This presumably reflects water loss from the
muscle cytoplasm and associated electolyte disturbances.
Elkins et.al (1953) noted that a substantial swelling of the

muscles accompanies physical activity due to dehydration.

" pehvdration and Aercbic Capacity:

Just as an anaerocbic capacity is important in the
performance of exercise of short duratien, the aerobic qap%c—
ity is & significant factor in the performance of prolonged
activities. ‘This stems from the fact that the aercpic syste
supplies the majority of energy required of- these types o©
erercises (Fox and Matthews, 1981). The maximum trate at
which someone can consume oxygen is the aercbic power of that
person.

The higher an athlete’'s maximal Fower the more success-—

fully he or she will perform in the event, provided all other

h
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szrtors that contribute teo a championship performance are
'—.resent "

Maximum oxygen consumption (MaxVo ), recovery heart
=
Lo

rzte and myccardial oxygen consumption had been founa to be
affected by dehydration at different intensities. Aetrand .
and Rodahl (1970) regarded the maximum oxygen consumption as
ihe highest oxygen uptake the individual can . attsin during
phyeical work. Emiols (1982) has asserted that thé single
beet indicator of an individual ‘s cardiovascul ar endurance is
his ability to consume great quantities of oxygen in =& physi-
cally strenuous situation. Fox and Matthews (1981) defined
it as the maximum rate at which oxygen can be consumed per
mirnute. The power or capacify of the aerchic B8System is
determined by the rate at which oxygen can be QElivered to
exercising skéletal muscles and therefore ie limited by two
connective svstems, pulmonary ventilation and blood ci;;uléﬁ
tion and by two diffusing systems, the alveclar capillary and
tissue capillary cell system. "

Maximal oxygen consumption has been considered to b
the primary physiclogical variable which best explains the
capacity of the respiratory and cardiovascular systems during
wort stress (Custer et al 1977). This phenomenon is largely
affected by dehydration which alsoc affects the body homeo

~stasis. Rlyth and Burt (1967) determined the effects of

dehydration upon the duration of all-out runs on the tread-



0
mill with the ambient temperature of 120F F. They found that

dehydration lowered endurance.

Craiq and Cummings (19&66) cbserved that dehydration had
a greater effect on performance. The decrease in per%ormance
waes in endurance rather than the ability to perform work a&at

the ma»imal rate.

It is well documented that large swest losses can
dramatically impaitr performance of endurance athletes
{petrand and Saltin, 19&4). It is because of the decrease in

per formance that is generally thought to be the result of
diminished circulatory capacity. Hence it is not surprising
that physiclogists have concentrated their research on the
cardiovascular responses of acuté dehydrated man. Infact, it
i generally agreed that a sweat loss constituting more than
2% of body weigat can significantly reduce plasma volume and
impair physical wark capacity (Saltin, 19&4; Costil..and.
Sparks, 1973). Saltin (1944) found that the measurements .of
axygen uptake under normal conditions and after dehzdratian
gave different results. He even found a maximal decrease of
41% in performance of some of his subjects.

Shepherd (1982) found that acute heat esxposure o has
little =ffect upon the performance of brief bouts of maximal

work, particularly if the subject is in good condition. With

the exception of Kalusen et al (1967) most authors found nao



immediate decrease of maximum oxygen intake (Saltin 1964):
cz1tin and Garggae et al (1972) cpined that a decreasse of
naximum oxygen intake is seen if the body is preheated
(Rowell et al 196%9: Furney, et al 1970). Karpovish (1971)
z1so found a reduction of aercbic power in the periaod %ollow—
ing heat dehydration. Tge time of physical work before
ratique at a fixed percentage of maximum effort 1is also
chortened atter dehydrstion. But Saltin (19464) maintained
that up to 8% of body mass could be lost without change in
maximum oxygen intake.

He also showed that there was & detfinite decrease in
capacity to perform extended (2 - 6 min.) heavy work and the
performance was cignificantly more affected after exercise
dehydration. The decrease in wofk time on maximal load then
neflects lowered physical work capacity.

Buskirk and Beetham (1960) also pointed out in one of

their studies that the pace of the marathon runner was well.

sustained during his events despite a 2.5 - 7.4% decrease of
body mass. many competitors were still capable of final
sprint.

Shephard (1982) in his contribution recognised the fact
that United States football teams have long-recognised their
need for fluid replenishment. The Rome Olympic games stimu-

lated interest in the thermoregulatory problems of track
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competitors. Fox (1960) pointed out that the rate of sweating
=nd/or the evaporative capacity could be critical to body
nomeostasis in an endurance runner. Saltin (1944) maintained
+hat oxygen transport in brief bouts (3 - 5 min.) of bicycle
ergometer work is apparentely unchanged by dehydration, but

the treadmill maximum oxygen intake is significantly reduced.

nehyvdration and body Composition:

The variables concerned here are body weight and lean
dy weight. These variables make up t%& body composition o

zn individual. Lean beody weight is supposed to be developed
and improved upon for good results in performance.

The components of an adult human adipose tissue are
2%.2% ash. ©0.0078% calcium and 0.031% phosphorus (Guyton,
1978). The amgunt of fat carried by athletes differ consid-
erable depending upeon the sport in guestion (Daniel, 1974).
Boileau and Lohman (1977) evaluated the baody fat of varxou;
male athletes. They =said that the average body fat 6f College
age non—athlete 1s approxomately 1574 for males and 20% for
females. Among athletes, regardless of sporis preference,
the body fat is generally lower for both sexes.

Fox and Matthews (1981) state that the excess perﬁent¥
age of fat is detrimental in two ways

(1) cells do no contribute towards energy production

{2) energy is needed to move the fat.



They further gave example saying that an average girl weigh-
ing &0 kilograms (132 Ibs) would possess 1% kilograms (33
1hs) of fat while the male of the same weight weould possess 9
to 10 kilograms (20 - 22 Ibs) of fat. During perfo?mance,
the female would be carrying 2 - & kilegrams (11 - 13 1Ibs)
more of non—energy producing tissue than her male contempo-
FEry . :

On the other hand, “the lean body weight is the totsl
weight minus the weight of the body’'s fat. Fox (1979) said
that Fhe fat-free weight reflects mainly the skeletal muscle
mass but also includes the weight of other tissues and argans
such as bones and skin. The amount bf lean body weight is
apparently affected by physical exercise. The body tends to
increase its masculature with exercise. Farizkova (19&8)
showed that féom the ages of eleven to fifteen years, boys
who are very active had & higher absolute amount of leaﬁ Ead%
mass, less body fat than boys who are less active.

Sxltin © (19&64) found a decrease in body weight after
dehydration. Water depletion may be consciously acute as in
American football player or distance runner who sweats pro-
fusely. Subacute dehydration occcurs when an athlete trains
for several days in a very hot environment or attempts to

make weight. Tcheng and Tipton (1972) in their data from 747

high school wrestlers found that werestlers in particular may
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jecrease their body mass 3 — 3J0% by water deprivation.

Weight has been used to assess dehydration in athletes.
chephard (1982) said that the simplest method of assessing
dehydration is serial weighing. Sweat clothing and shoes
must be removed, the bladder emptied and allowances made for
food ingested and faeces passed. If an athletic team 1is
epending several weeks in hot climates, there should be &
daily check of body mass as well as urine / composition and
flow.

When examining wrestling contestants, the obesrved bod
mass ~should be matched with predictions based on bady shape
{#ilmore and Behnke, 1973). It is &also useful to check &
wrestler’'s weight in period of contests for evidence of
déhydration. Intense weight reduction during & short pericd
cf time may seriously impair performance, it -has been ob-
cerved that in some individuals, a dehydration of as little
as 2 % of the body weight causes significant deterioration ik
work performance (Buskirk, 1968). ‘

Fox and Matthewe (1981) observed that dehydration doe.
not affect the percentages of fat in the body. They said
that such a practice is in fact very hazardous. They went on
further to show that persons who garb themselves in
sweatsuits, Jackets and cother similar clothing in  the hot

days run the risk of serious heat illness and other health

prablems. Such persons may think they are melting off some

o
[



kiloagrams but infact this practice has nothing to do with the
real weight loss. Real weight loss is the loss of body
weight, and body fat does not melt.

Kozlowski and Saltin (1964) found an average decrease
in body weight (4.1%) under the conditons of rapid dydratioﬁ

imposed on fifteen male medical studente. So, the effects of

the dehydration are not on the fat or the muscles, but on thé
water in the body. 4

1f no water is available, the body initislly loses
about 1 kg. of its mass per day. The, affected person is
conscicus of thirst and weakness, the skin becomes dry, and
the eyes are sunken. When 4 kg. of mass is lost., both the
kidney and the circulation show signs of failure. Death
,usually occurs if the water loss exceeds 15kg. (Shephard,
19821 . .

Dehyvdration and Fhysiclogical Parameters: ) -

For the purpose of this study, the selected physiolagi—
cal parameters are eart rate (Rest and Recovery) and blood
pressure (systolic and diasteolic). Fox (1970) defin;d heart
rate as the number of times the heart beats per minute.
Usually the heart beats between 60 and 90 times per minute
are found in untrained male and female subjects, but the rate

is generally much lower (40 to S0 beats per minute) in highly

trained male and female endurance athletes.



deVries (1970) gave some of the factors that affect the
resting heart rate as follows:
pge: The heart rate at birth is approximately 130 beats per
flinute, and it slows down with each succeeding year until

zdolescence. +he average rate in & resting adult male is

nproximately 7R beats per minute in the standing position.

w

if]

2% Tne resting heart ratg in adult females averages 5 o

s \

beats faster than adult males under any given set of

’

conditions.

1~gesticn of food: The resting neart  rate is higherwhile
di(géstive processes are in progress than in the
postabs,Drptive state. This is alsc true in exercise, a

aiven exercise load elicits a greater heart rate after a
%eal.

Emotion: Emotional stress brings about & cardiovascular
response that is quite similar to its response to exercise.
An  increase in heart rate is the most notable factor and. ;f
ccocurs  in all but Fox and Matthews (1981) observedAthat the
heart rate of a trained subject is alsoc lower at any given
time than that of his or her untrained counterpart.

Aleo related to the resting heart rate is the recovery
heart rate which could be used to indicate physioldgical
zssessment of maximum performance. Cureton and Sterlin

(1964) related it to tne utilization of oxygen in the body.

Apart from type and intensity of exercise, postural changes



and training, heart rate is influenced by body and environment

temperature (Amusa and Igbanugo, 1986).

Saltin (1964) found that after dehydration, there was &
marked increase in heart rate at the submaximal loads, but at
maximal work, after dehydration, no significant change was
found in maximal value of heart rate but there was a large
reduction in work time.

Karpovich (1971) said that tne heart rate increases

ith body temperature. An increase indheart rate of
per minute has been recorded by Hazell (1968) for a rise of
3.6Oc in rectal temperature. There is rgarely an exact paral-
1el between any rise in rectal temperature and pulse rate.

1t has been observed that there is an increase of 1% beats

per minute during reclining and 20 beats during étanding far
QO

geach rise of 10F c in rectal temperature (Basell, 19468).°

For the same intensity of work, the heart rate i;
higher with an increase in the environmental temperature.
The higher the temperature,, the higher the heart rate.
On a hot day. the heart has to do more wérk because the
amount of blood circulating through the skin may be greatly
increased. As a result of thisp less oxygen is supplied to
working muscles and tactic acid begins to rise in the blood

at a much lower intensity of work (Basell, 19&8).

The Bureau of mine workers have repeatedly affirmed
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1hat the heart rate rather than the rise in environmentsl
remperature apparently determines the extent of discomfort
experienced in hot environment. Feople become uncomfortable
after the heart rate exceeds 135 beats per minute (Karpovish
and Sinning., 1971). Brouha (1970) showed that temperature and
high humidity have effect upon heart rate. He showed that at
atmospheric temprature of 900& and 950F and relative humiditf
af between 6% and 9% pereent, the heart rate after exercise
does not return to normal immediately,_it may take over 45
minutes to return to normal level.

Fox (1979) supported this notion that heat increacses
heart rate by asserting that the reduced tnermal and vapour
pressure graditents of hot humid environrtient greatly in-
crease the demands placed upon the circulatory system and
sweating mechanism. This is evidenced by greafeé increase in
heart rate and sweating during hot as ca&pared to coal 'énvif
ronment.

Elood pressure is the force that moves the blood
through the circulatory system. The highest pres;ure ab-
tained is called the systolic pressure and the lowest the
diastolic pressure (Fox and Matthews, 1981). Best and Taylor
(1958) eaid that the maximum or systeolic pressure in a young

man under aordinary resting conditions is around 130 @mm Hg.

i1t may be a little above this value or below and still be
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considered within the normal range. The minimum or diastolic
pressure under similar conditions is arocund B8O mm Hg.

Certain conditions can cause either rise or fall in
plood pressure depending on the situation and magnitgde of
it. Muscular exercise causes a proncunced temporary rise in
+the blocd pressure, the systolic pressure rising during-
strenuous exertion to 180 mm Hg or more {Best  and Taylor,.
1958). fAlse a rise in temprature of the body or that‘of the
environment will increase khe blood pressure of an  individu-
=7, Farpovish  (1971) said that dhe systolic pressure may
either rise or fall because cof high temperature, but the
diastelic pressure constantly shows a fall due to high tem—
perature.

3 Sherphard (1982) asserted that circulation adapts to
6éhydration of 4 - 5/ decrease of body mass, but less well to
a 7% loss. A parallel may perhaps be drawn with the response

ta Haemorrhage, @& csudden fall of pressure occurs when, a’
critical portion (10%4) of the circulating blood volume has
been lost.  He stated further tnat factors contributing =t

the decresse in stroke volume include a depletion of centra.

blocd volume, with reduced diastolic filling of the heart.

Dehydration and Blood:

The estimation of the packed cell volume (FCVY) is often

a wvaluable guide in diagnosing certain blocd diseases. the

£~
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rormal ranges of packed cell volume (PCV) are 38 - S0 percent.
plesoc, the red cell fragility can be used toc find the =alt
concentration at which the cells break up. UWhen Red hlood
cells are suspended in an isotonic solution of ﬁaline, they
remain  intact. As the salt concentration is decreased
(making of hypot;nic sclution), the membrane of the red blood -
cells disrupt causing heamolysis, at 0.45 - 0.39 percent and.

—y
o

complete haemolysis occured at 0,33 - 0.30 petrcent. Iin come
pathological conditions th;re is & great decrease in osmotic
fragility causing anaemia (RBake. 1980) ¢

-These two selected haematological parameters of packed
cell volume and osmotic fragility could be affected by dehy-
dration. Estimates of blood volume are usually based on  a
combination of haematocrit reading a&nd dilution of an indica-
tér that is fregly mixable with the plasma but escapes rela-
tively slowly from the circulation (Sherphard., 198%Z).

Costill and Saltin (1974) have reported no change _ié'
packed cell wvolume due to dehydration and that 2% to 4% body
decrease in weight induced marked shrinkage of the red cells
which was also highly related to the increase in plasma
csmolality.

Maloiy and BRoarer (1971) worked on the response of the
somali donkey to dehydration. They found increases in FPacked

Cell Volume (FCV) and red blood cells (REC). The packed cell

vaelume percent was 41.3 during dehydration and 34.5% in the

37



control situation.

Water lose is extremely critical because the deficiency
immediately affects circulatory and cell functions, and
without adequate hydration performances detericorate and the
means of coeling the body during exercicse is lpst (Hagerman

and Hagerman, 1982).

mehvdration and Superhydration:

In & day, about 1;900 litres of blood are Cérried to
the kidneys (Elbert et al, 1973). Thies is done in octher to
cet .rid of the body’'s waste product and other indigested
poisonous substances. Guyton (197%) showed that only three
pints of the fluid that pass through the filtering system of
fhe kidney are excreted as uriné. The other fluid are rezb—
.sorbed in the body.

The body.is hydrated in variocus Wways. Water is present
in the foods eaten and beverages drunk either naturaliy_ aw
during meals. Besides, when food is burnt in the body for
energy, some amount of hidden Water 1is released _(Harper,
197%).  Therefore, according to Atolagbe, (1984), rehydration
iz to balance up lost water and thus allow for optimum func—
tion of the body organ.

.If people are deliberately exposed to heat and persist-

ent sweating occcurs, then there will be loss of body water.

This phenomenum must be alleviated by additional consump-—



tion of Water for replacement and this process is termed
rehydration.

EBriggs and Calloway (1979) stressed that it is impor—
tant that the water content of the body be replenished regu-
l1arly to make up for continuous 1655 of this substance. they_
surther said that the amount needed varies, depending on tne
nagnitude of water loss. :

Overhydration may uwccur when large amount of electro-
ivte-free sclutions are administered. More freqgquently., howev-
=r, water and electrolytes are both lost and the replacement
with only water leads to a deficiency of electrolyte in the
presence of normal excess total body water.

2 Water retention is the condition when excess fluid in
?he baody causes overhydration. Water can be added to the
extracellular fluid by ingesting and by absorﬁtién from the
gastro intestinal tract into the blood.l Excess water éil-.
lutes extracellular fluid, causing it to become hypotoaic
with respect to the intracellular fluid (Guyton. 1975).
Rapid daily again in weight indicates .overhyération.
Davidson (1975) showed that & general hazard is that of

overlecading the body with fluids.

Rehvdration, Superhyvdration and Performance:

Rehydration is inevitable if the body system must re-

spond adequately and effectively. The studies of Gargould
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(1971), Tipton and Tcheng (1970) had demonstrated that upon
rehydration after dehydration, the athletes used were not
akle to regain all of the lost weight nor were they able to
attain maximal performance levels for strength and enqurance
recorded during normal hydrated condition.

Davidson et al (1975) stated that & general hazard is
that of cverlecading the body with fluids. Toor et al (1959) ..
pwercised eight yourng adultse in the desert and reported that
these subjects who fare—d;ank during walk showed no rise in
rectal temperature., Put Moroff and Bass (19465) in  their
=tudy -demonstrated that a water load in excess of anticipat-
ed sweat loss, when given to unaclimatized bhuman subjects
working, produces effects generally regarded to be benefi-
cial.
’ Young et gl, (1959) made use of dogs in their study of
water supplement. They found that provision of approximately
1.5 litres of water during wark increased endurance capacit%'
of the dogs.  They found significant increase 79.8% in wotr k-
ing ability associated with water intake. .

In narmal life where there is no stress, sometimes salt
is reteined in the body, but the tissue mey subsequently
become aedematous because cof the large amount of water sur-
rounding the cells (Brigges and Galloway, 1%978).

Rehydration should be constantly maintained in the hody

after staying in the heat and water is lost. Tne water
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-ontent of the body must be replenished regularly to make up
sor continuous loss of water in the body.

Water superhydration according to Sherphard (1982), is

ngriglly maintained by:
(i) Ingestion of fluid.
) Ingestion of water as a constituent of food and
{1ii) Froduction of wthF during the metabolism of
foods. &

A further significant result is the water of hydration pro-
duced with alycecgen, depending on the extent of glycogen
reserves, this can amount to 1000 = 1600 ml of water.

The water balance of a distance runner or team sports-—
man can be improved if he is prelcaded with up to S00 ml of
fluid 15 - 30 minutes before exercise commences {(Kavanagh
anc sherphard,' 1975). Sherphard (1982} reéom&ended that
=mall quantities of fluid be taken at reéular intervalé. as
exercise proceeds. 1t is important that the fluid be ﬁot
only drunk, but absaorbed.

Fathologicelly. cedema is caused by EXCESS fluié in the
body, but this is not usually apparent until the limb volume
is increased to 10 percent or more. Matthew (1926&4) Even
enc&urages the runners to frequently ingest fluids during

competition and to consume 400 - S00ml (13 - 17cz) of fluid

1D - 15 minutes before competitions.
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Hunts and Pathak (1964) and Hunts (1961) noted that
gastric emptying preceeded most rapidly when subjects ingest-
ed =aline spolution. Hunts (19461) alsc showed that subjects
who ingested a single dnd relatively large volume of _fluid,
would not have possibility of adjustment in tonicity of

zuhszequent gastric emptying.

Fehydration . Superhydration, Fhysiologic and

Hzematolegic Variables: 2

be  Physiolegical and Haematological parameters of Resting
Heart” Rate., Elood ptressure, Packed Cell Volume (FCY) and
cemotic fragility could be affected by the conditions of
rehydration and superhydration. .It is known that the preven-
tion of dehydration by prior or concurrent replacement of
égticipated sweat losses will reduce the impairments of perf-
ormance, and Rass (1964) found that over—hydration with 2
litres of water resulted in significantly lower pulse rateé'
than did the control state of hydration. The study was &
cross—aver design o that each man served as his own eontrol.
Maloiy and Boarer (196%5) alsec recorded insignificant change
in FPacked Cell volume (FCV) of Zebu cattle between the con-—-
tro} values of 34.5% and Rehydration value of 35.3%. Also
there was no change in hemolysis of the red blood cells

cbtained in donkey after ingestion of large amount of water.



CHAFTER =

METHOD AND FROCEDURE
The aim of this study was to determine the effects of
dehvdrataion, rehydration and superhydration on the aerobic,A

anaerobic, selected physioleogical and haematological wvaria—

[
n

nles of College of Education male students. The chapter
presented under the following headings:

(a) Recearch design

() Subjects

(c) fAssignments of subjects to treatment
{d) Instrumentation — Equipment and materials
(e) Data collection procedure

(f) . Method of data analysis

(A Research Desiagn . s
A repeasted messure experimental design was used for

this study. This is a longitudinal experiment. In a Yangas

tudinal experiment a subject serves as his own control and

passes through control and experimental periods and where it

Serves any purpose recovery period.

(B) Subjects

The subjectse involved in this were twenty healthy Fhysical

and Health Education students of Ondo State College af



gducation, Ikere - Ekiti. They were volunteers who were
certified fit by & medical doctor toc take part in the study.
Those who had abnormal heat rate and bloeod pressure and were
not certified by medical doctor were excluded. Subjiects were

priefed on the protocol involved, the processes of collecting

the data and the level of their involvement. They signed an -

informed "consent form". As ?he study invelved physiclogical.
stress  testing. the researcher smploved some motivational
technigques which were botH intrinsic and extrinsic in nature.
The subliect were encourasged during trestment and honourarium
was given to them.

pzeignment of Subijects to Treatment

The same subjects were tested under four conditions following
the procedure of Blyth and Burt (1961). The four conditions

were:

(a) Nermal (control) - The subjects were made te go
through the assessment of the selected variables w;tﬁ'
no prior treatment of any kind.

{b) Dehydration — The subiects abstained from water for
24 hours and sat in & hot room of 1OOOF ta 1200F &0
that approximately 3% of the body weight of each of
them was lost through sweating.

(c) Rehydration— The same subjects after dehydration were

allowed & period of two weeks for rehydration. in

this condition, they also went through the assessment
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of the selected variables.

4) Superhydration - Two weeks following rehydration, the
subjects were required to drink 2 litres of water
each 30 minutes before the beginning of the evalua-
tion of the selected aercbic, anaerobic, physiologi~'

cal and haematologic variables.

et Stations

The Anthropometric, aerobic and anaerobic measures were
carried out in the Department of Physical and Health Educa-
tion and sports field of Ondo State College of Education,
Iker; = Ekiti. The laboratory of the State Specialist Hospi-
tal was used for the Hsematologic assessment of the subjects.

Measures

For the proper control of abstinence from water and for

sweating to take place, the subjects were camped in a hot
8] 0 . _—
room of 100 F to 120 F for 24 houre. They were provided with

feod in the room but there was no taking of fluid of any

kind. They were &llowed to play Lude, cards. Monopoly,
Scrabble as well as take part in discussions. They main-—
tained their normal food intake. A generator was used any-—

time there was power failure during the twenty—four hours for

the purpose of maintaining the required room temperature.




I NSTRUMENTAT 10N

eQUIPMENT AND MATERIALS

The following were used during the study.

i)

{iii)

Weight Scale

The researcher used the Uwl Riomedical beam

scale
of Health-0-Meter to measure the weight of  the sub-
jects. The scale has a caliberation of Okg to 160kg.

The stadiometer attached to this scale was used to

measure the heights of the subjects.

Stop Watch

The Hanhart brand manufactured by Heuer

Trackmaster Swiss was used to measure the speed of the

subjects.

Lanae Skinfold Calipers

Lange skinfold caliper model 3003 Was used for-the
skinfold  measurement. This was manufactured by Cam—
bridge Scientific Industries, Inc. Cam?rige éaryland.
The characteristics of the skinfold caliper include
accurate caliberation Of O - &0mm and & constant pres-—
cure throughout the range of skinfold thickness. Care
was taken to ensure that the instrument was praoperly

caliberated and in the closed position, that the calip-

er registered zero (Verducci, 1980).
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(iv)

{v)

{(vi)

Broad — EBlade éAnthropometer

The instrument was used to measure skeletal diame-—

ter of various sites of the body namely: the biacromi-—

al, chest, bi-iliac, bitrochanteric, knees., = ankles,
elbows and wrists., The caliberation was from écm to
blcm.

Stethoscope “

LAE &00G Gold Flated Sprague Rappaprt type im-
proved stethoscope manufactured for Labtron Scientific
Corporalion  in Japan was used £0 take the Heart rates
and blood pressure of the subjects.

Sphvamcmamometer

The Anaercid Model was used to measure the resting
bBlood pressure. It has caliberation from OHgmm to 250
Hgmm. This model was the Fatrica Profeésibnal Sphyagmo-—
manometer Lab 1800 manufactured far Labtron Scientific

Corporation in Japan.

47



s

PLATE 1

MICRO-HAEMATOCRIT CENTRIFUGE



{vii) Step EBench
A step bench was used to aid measurement of
recovery heart rate. The bench was 20 inches high.

{(viii) 400 Meters Athletic Track

The Ondo State Ceollege of Education Athletic

track was used for the twelve minute run which was used to

-

determine the level of maximum oxygen consumption of the

zubhjects.

(ix) Microhaematocrit Centrifuge

Hawkeley model was used for the purpose of dura-—
tion ' of measuring the Packed Cell Volume (FCV). The
Centrifuge was from O to 15 minutes.

£x) Colaorimeter

GallenkKamp Colorimeter model CS5 - 2090 wae used
for thé pupose of measuring the osmétic Fragility.
Thie instrument has & Caliberation of 0 - 1.0 opfi;alﬂ

density and was manufactured in England.

DATA COLLECTION FROCEDURES

.

s Weight:— Weight was recorded with subjects dressed only
in shorts and without putting on any shoe on a beam
scale. Body weight was recorded in kilogrammes. - The
weight was taken prior to evaluation of all conditions.

2% Height: The height of the subjects were measured to the

nearest centimeter using the stadiometer attached to
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the Owlbiomedical beam scale according to the procedure,
of Wilmore and Behnke (19&8).

subject stood flat footed with eyes looking straight
ahead and with the back in contact with the %easuring
bar.

Anthropometric Measurements:

-

fa‘-‘

(&) Skinfold Measurements:
The skinfold’measurement was daone using the lange
skinfold caliper. The loose tissue aver the
predetermined area to be measured was grasped
between the thumb and index finger. The caliper
which was held in the right hand was placed about
1 centimeter dis£ance away from the point of
pinching. Skinfold measurement was recorded in
millimeter. Seven sites were measured from the
right side of the subject. Two trials were Faﬁen
in each area and the mean of both values was used
as the score.
The anatomical landmarks aof the sites were:
(i) Thigh skinfold: The vertical skinfold on the
anterior position of the thigh midway be-
tween the hip and knee.

(ii) Subscapular: A fold to the axillary border

at the inferior angle of the scapula.



(iii) Triceps: This involved the fold parallel to
the length of the arm midway between the .
acromial and olecranon processes on  the
posterior porticn of the arm.
{h) Measurement of baody diameters:

The body diameters were determined by a broad blade
anthropometer following the procedure of Verducci (1980). 1t
wae done from one predetermined body prominence to v&nother.
The soflt tissue was comp;essed =0 that the contact was bone
tor bone. The mean of two readings talken was used in calcou-—-
lating the lean body weight. The measurement was taken at
the following sites.

(i) BRi-iliac: It was done while standing and between
the two lateral projections of the iliac
crest.

(1i) Ri—-trochanteric: This was done in the ;tand—
ing position. It was measured between _tﬁé
most lateral projections of the greater
trochanters. :

(iii) PBiacromial: With the elbows next to the body. it
was measured as the distance between the
lateral projection of the acromial processes.

{iv) Chest Width: With the arms abducted., slighty.
the distance between the ribs was measured.

{v) Right and left Wrist: The measurement was the

=
s



distance between the styloid processes of the

radius and ulna.

{vi) Right and left elbows: With the elbows Jjoint

flexed, the measurement was the distance

between the two condylez of the humerus.

{vii) Right and lefi knees: With the knee flewed at

degreesz, the distance between the outermost
projection of the tibial condyles was meas-

vred.

(viii) Right and left ankles: While standing the

distance between the two mallecli was meas-—
ured with the anthropometer pointing at an

angle of 4% degrees from the floor.

MEASUREMENT OF FHYSIOLOGICAL VARIABLES

(&)

(b)

Fecting Heart Rate (RHR):

The measurement was taken with the aid of & stop

watch and a stethoscope. The stethoscope was used
to amplify the heart beat and this was counted for
fifteen seconds and multiplied by'4 toc get the
beats per minute. Two readinges was taken and the
mean used.

Festing Blood Fressure (REF):

The measurement was done fTollowing the procedure

described by Amusa and Igbanugo (1987)}. With the




heart

fore arm in the cradled position, the Cuff was
applied snugly but not tightly so that the lower .
edge af the Cuff is about cne inch above the
antecubital cspace. The bell of the stethocscope
was placed gently below the back of the elbow aver
the &artery in the antecubital space allowing
neither clothing. nor the tubing to rub on ths
receiver. The Cuft was inflated  asbout 3J0mm.Ho

abave ausillation pressure or to Z0Omm.Hg.

The Cuff was then deflated at a rate of 2 - Zmm.Hg per

heat while watching the mercury column. The pressure

at which the ‘Korotkoff sounds’ were first heard represented

the systolic pressure. The Cuff continued to be deflated at

the

came rate. The sounds under went changes in  intensity

.and guality. The pressure within the compression Cuff indi-

cated

by the level of the mercury column at the moment the

sounids suddenly became muffled represented the first c!.i.a*s.t;ol.—L

ic pressure. The second diastolic pressure was the pressure

within the compression Cuff at the moment the sounds |, finally

disappeared.

MEASUREMENT OF AERORIC VARIABLES

The Maximum Oxygen Consumption (MaxVo ):

HWas

The

2

estimation of maximum oxygen cansumption {(MaxVo )
=
-

done using the field test of 12 minute run. The proce-—
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dure developed by Cooper (1972), has been found to be very
accurate. He found that the distance covered correlates with
treadmill direct measurement of oxygen consumption and aero—
ric capacity (r = .90). The following procedure was followed.
The 400 meters track was marked off in eights. The
subjects were aware that they were allowed to walk if they

feel winded, but they were scored on the distance they cov:

ered in the run. The subjects were scored on/ the distance
they covered in the run. The subjects were in pairs =0 that
their partners counted the number of laps covered to the

nearest completed eight. At the end, the researcher blew &
whistle to =signal &ll runneres to stpp. The laps table was
used for checking the oxygen consumption level of the indi-
;idual subject.
ﬁecoverz Heart Rate:

This variable was measured after the subjects hqd. been
placed on Harvard step test. The subject stepped up down %t
a pace of 30 steps per minute. He maintained a four-step
counting, ‘the subject }ed with the same foot duying the
stepping. # metronome set at 120 beats per minute was used
to establish the rate of Z0 steps a minute.

The stepping exercicse lasted for é minutes. Immediate-—
ly after completing the stepping, the subject sat quietly on

a chair. The heart rate was counted 1 to 1.5%, Z to 2.9 and 3

to 3.5 minutes after stepping stopped. The average of the



three counts was used.

ANAERORIC VARIABLES MEASUREMENT

This parameter was measured with S0 yard dash being
performed by the subjects. The procedure of Verducei {1930)
was empleoyed. The subjects look positions in the starting
1ine. 0On the command "G0O’, the subject= ran the distance =as
gquickly as possible passing through the plane of the finish
1ine: The score for speed was the elapsed time between the
command ‘G0’ and the time the chest crossed the plane of the
finish 1line measured to the nearest'tenth ocf & second. The
test re—test reslability coefficient of this instrument was
.put at .86 by Fleishman (1964).

FPower : ]

This is the ability to exert a maximal contractiéa in
one explosive act (Hockey, 1973). Vertical jump was empléyed
to measure the explosive power of the subjects following the
procedure described by Amusa and Igbanuge (1986). With the
subject dressed to the nearest minimum, the weight was taken.
The index finger of the subject was chalked with some quanti-
ty of magnesium chalk. Subject moved close to the smootn

surface of a wall with his side turned to it. He stretched

the chalked finger and established & mark on the wall. He



:ren moved about a foot away from the wall with side turned
tc it. He assumed a semi-crouch position and leaped up as
high &s possible thus making another mark with the chalked
$inger, The distance between the former and later marks was
recorded.

Three triasls were allowed and the average of the trials
was found. In order to make the jump reach test more wvalid
as a measure of power, the Lewis Nomogram (19817 was used to
determine the anaerobic po@er from the jump-resch score and
rody weiaght.

DETERMINATION OF HAEMATOLOGIC VARIABLE

Haematocrit or FPacked Cell Volume (PCV):

It is the percentage of red blood cells in the blood as
deiermined by centrifuged blood. This was done by the as-—
ségsment of PCY (Facked Cell Volume). The microhaematocrit
procedure was employed thus: Elood was collected from Fhe
csuhiect at the antecubital vein and put inside & bottle that.'
containse anti-coagulant. A plain capillary tube was filled
with the blood and covered. Centrifuging was done by putting
it inside the centrifuge for S — 6 minutes. Then the micro-
haematocrit reader was used to calculate the FCV. But it was
impossible for the red blood cells to be packed completely
together, about 3 to 8 percent of plasma remained entrapped
among the cells. Therefore, the true haematocrit (H) average

about 93 percent of the measured Haematorcit. The true
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paematocrit (H) is approximately 407 for & normal man and 356
of & normal woman {Guyton, 1981).
gén_;_g_t_i_._(_:_ Fragility

The measurement was done by employing the procedure of

pake (1980). Thirteen test-tubes were labelled 1 - 13 were
cet up in two racks. Measurement of Sml Scdium Chleoeride
Concentration was put into.tubes Nes. 1 - 12 ‘but 5ml of

distilled water was put irto tube 13. Addition of 0.08ml of

well-mixed aerated blood was made to each tube. Using the
bload  under test for one rack and the control sSpecimen el
the othet. The materials were mixed and allowed to stand at

room temperature for at least 30 minutes. The tubes were
gently centrifuged at 3,000 revolution for 5 minutes and the
supernatant fluids were read in a calorimeter. Lysie was

recorded as a bercentage for each tube.

Equations used. ' AT
X Body density, Sloan equation (Sloan,1967) was used for

the purpose of determining body density. » = 1.1043 -

0.0014327% - 0.001310x where:

-

>

r

» = Body density

-3
i

Thigh skinfold

M

Subscapuleir skinfold

X
Il

2
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Fercentaqe Body fat:
The equation of Erozek et al. (1963) was used.
% body fat = (4.570 - 4.142) » 100
D 1
b

where D = HRody density
b

7

Lean body weights °

The equation of Behnke and Wilmore (1974) was
emploved in finding the lean body weight.

LEW = Lean hody weight. X

g, Myocardial oxygen consumption (MVO )
2

This was estimated from Heart rate and systolic
blood pressure (Astfand and Rodahl 1977) and was
computed by using the equation of Kitamura
et ;1 (1972 T8

Mve =M0.38 (HR % SBP — &.0)

2
where HR = Heart rate

SEF

Systalic blood pressure.
Data Analysis:

Decscriptive statistics were employed in the treatment
af aerobic, anaercobic, athropometric and physiclogical QBFia—
bles. ANOVA repeated measures was used to test the signifi-
cance of the various differences. The hypotheses were &c-—

cepted or rejected at the 0,05 level of significance. In
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cases of significant effects, the Scheffe’' post Hoc test was

employed to test critical difference among group means af

normal, dehydration, rehydration and superhydration condi-

tigns.

&0




fects

CHAFTER 4

RESULTS AND DISCUSSION

The purpose of this study was to investigate

the ef-

of dehydration, rehydration and superhydration on

celected aerobic, anaerocbic and he haematoclogic varia

Bles in

tollege of Education, Ikere—Ekiti male students. ~This Chap—

ter presents the results and analysis of findings as well as

discussian.

RESULTS AND ANALYSIS

The means, standard deviation and ranges of the

physi-—

cal characteristics and body composition of the subjects for

the various conditions are contained in table 1.

The results of the evaluation of the lean beody

for the different conditons were as follows: '

A mean of 55.19, standard deviation of G.952
range of ~4%9.9 - 60. 4 was recorded for the
conditian. Dehydration produced a mean of

standard deviation of 6.0446 and a range of
6020, Rehydration gave a mean of 55;20,

deviation of 5.970 and & range of 41.1-60.20.

weight

and- &
normsl

o4.84,

49.40 -
standard

Superhy—

" dration exhibited a mean of §5.215, standard deviation

of 5.890 and a range of 41.0 - &0.40,
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TABLE 1
PHYSICAL CHARACTERISTICS AND EODY COMPOSITION OF THE SUBJECTS FOR ALL CONDTIONS
NORMAL DEHYDRATION REHYDRATION SUPERHYDRATION
VARTANCE x  SD KANGE . % 5D RANGE X SD RANGE X SD  RANGE

24.90 1.99? 21-28 24.90 1.997 21-28

Age (yrs) 24.90 1.997 2128

Weight (kg) 65.90 6.189 54.0-79.0) &0.8% 6.115 51-74 65.80 4,310 56-79.0

Body Fat(%) 7.113 0.917 6.2-%.4 65.88  0.46  6.20-7.60% 7.115 0.909 6.1-9.4

84,84 5.044 49.4060.20% 55.20 5.970 ﬁl.l-bO.?

Low (kq) 56.19 5.952 49.9-40.4

1
1
i
“
)
1
}
Nt a2l

1.68 0.102 1.50-1.86: 1.688 0.102 1.50-1.86




TABLE 2

PHYSIOLOGICAL AND AEROBIC CHARACTERISTICS OF THE SUBJECTS FOR ALL CONDTIONS

5 S . - T T w2 | >

.~

NORMAL DEHYDRATION REHYDRATION . SUPERHYDRAT1ON
| VARIANCE x  SD RANGE X SD  RANGE X  SD RANGE ¥ SD  RANGE
i R i = i e D e D el f e e e e e
v :
, MHeart Rate (b/pm)  68.60 ©.438 40-841 80.0 5.44 72-88 69.40 7.486 £0-80 | 66.6 B.029 56.0-80.0

Systolic blood

Fressure (mmHg) 112.40 5.529 104-1201123.35  4.48 114-132 117.70 5.63 104-120 106.80 7.523 90.0-120.0

Diastolic blood

Pressure (mmHg) 72.20 7.965 60-90 | 85.0 L.74 80-90 71-60 6.443 &£0-90 71.30 7.928 60.0-90.0

Recovery Heart

Kate (b/pm) 107.655 4.897 97.3-163]127.0% 9.61 112.0-160.1{107.115 4.503 100-115 1102.30 3.799 96-110.0

Maximum Oxygen
45.755 5.317 34,2-53.8 | 49.647 94.034 42.30~-%6,40

Consumption(MaxV )44.795 59.282 335.4-52.3
2

s

40.651 6.33 29.12-50.44

fyocardial Oxygen
Consumption

(Mv.02 1220685 74.1 1030.8~-11590.31 1235.61 135.3.4-
1606.8! 181.0.3

1234.535% 148.96 792.4- 11133.37% 171,192 915.80-15.0
1530.0 : ’

'
'
‘
'
‘ |
. A
'
'
'
‘



Alsc the data on table 2 shows that the normal condi- |
tion produced & mean Resting Heart rate of 68.60 b/m, stand-
ard deviation of B.438 and a range of &0 - 84 b/m. Dehydra-—
tion gave a mean of 80, standard deviation of 5.447. and a
range of 72-88 b/m. Post rehydration produced a mean of
£9.40, standard deviation of 7.486 and range of 60.- 80 Bb/m.
While superhydration had & mean of 6&.6, stapdard deviation
of B.0O29 and & range of 55.0 - 8.0 b/m.

The results of systolic blood pressure obtained for the
different conditions revealed that dehydration showed & mean
of 123.35mmHg. the standard deviation of 5.529 and a range of
114.130mmHb. Fehydration produced.a mean of 111.70mmHg,
ttandard deviation of 5.63 and é range of 104.120mmHg. Aleo
superhydration yielded a mean of 160.80, standard deviation
of 7.52mmHg aga a range of 90.0 - 120.0mmHg.

The recorded results for resting diastolic blood. pres—
=ure for all the conditions were a mean of 72.20, standard
deviation of 7.56% and a range of 60 - 90mmHg for normal,
dehydration had & mean of 85.0mmHg, standard deviation of
5.749 and a range of 80 - 90mmHg. Rehydration and superhy-
dration showed & mean of 71.60, standard deviation of &.443,

a range of 60 - 90, a mean of 71.30, standard deviation of

7.928, a range of &0.0.90.0mmHg respectively.
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The Aerobic, variables evaluated for the purpose of

this study were recovery heart rate, maximum oxygen consump—

ticn, myocardial oxygen consumption. The data far the var-—

ipue descriptive statistics are also presented in  table 2.

The resulte obtained for Recovery Heart rate are as contained

in table 2. A mean of 107.45%5% b/m, standard cwdeviation of
4.503 and & range of 97.3-11% was recorded for normal condi-
tion, a mean of 107.11% b/m, standard deviation of 4,503 and
range of 100-115 b/m wss recorded £ Err rehvdration while the
mean © of 127.05, standard deviation of 9.612 and & range of
112.0-160.0 was recorded for dehydration. Also superhydra-
tion had a mean of 102.30, standard deviation of 3.799 and a
cange ot | F6=110500,
. The maximum oxygen consumption (Max Vo ) of the various
2
conditions was evaluated with the 12 min;te run. The Hérmal
condition showed a mean of 44.79%ml/kg/min, standard de;ia—

b Lo L e

lion of 5.282 and a range of 33.4-52.3. Dehydration produced
a mean of 40.651, standard deviation of 6.332 and a range of
79,12 - S50.44 @l /ka/min. Rehydration showed & mean of
45,735, standard deviation of 5.317 and a range of 34.2 -

53.8, superhydration alsoc showed a mean of 49,647 ml/kg/min,

ctandard devietion of 4.034 and a range of 42.30 - H8.40.



TABLE L

ANAEROBIC AND HAEMATOLOGIC CHARACTERISTICS OF THE SUBJECTS FOR ALL CONDTIONS

NORMAL

VARTANCE X SD  RANGE

- 66 -

Speed (Secs) 7.035 0.862 5.80-100

Power
(kgm/secs) 93.10 12,273 76-120

Packed Cell
Volume (PCV) 42.76 1.954 59-44

‘Demotic Fragi-
lity (OF) 30.0 6.10 20-40

DEHYDREATION REHYDRATION SUFERHYDRATION i

94,05 12,655 75.0-112.0 192.15 12.240 74.0-120.0

38.45  1.57% 760-42.0 45.15 ~1.954 38 - 44

) )
| |
) L}
8.305% 1.08 7.0-11.60 | 6.905 0.838 1.2-9.6 ! 7.20 0.949 5.8010.4%5
192.3 1.689 38.0-45% H

185.40  10.56% 70.0-112.0

3.2 4-60 20.37



The results of myccardial odygen consumption obtained
fraom the different conditions were a mean of 1226.855, stand-
ard deviation of 174.1 and & range of 1030.8 — 16046.8" for the
normal conditicon, a mean of 1590.31, standard deviation of
125.417 and & range of 1353.4 - 1810.3 for rehydration.
Rehydration gave a mean of f234.335, cstandard deviation o%
148.9467 and a range of 992.4 - 1530.0. While superhydration
showed a mean of 113%.0, standard devigtion of 171.192 and &
range of 915,60 - 1530.0

) 50 vard dash was administered for the purpose of evalu-—
ating the speed of the subjects. The results of speed in
table 3 showed that normal condition gave & mean of 7.03%5,
standard deviation of 0.8&2 and & tange of $.80 - 10.0 secs.
Dehydration showed & mean of 8.30% secs, & sténdérd deviation
of 1.08 and a range of 7.0 - 11.40 secs. Alsa rehydration
had & mean of 7.10 secs, standard deviation of 0.80D6 and &

=
A ]

range of 6.3(/ 7,40 secs.

The test used for the purpose of evaluating péwer was
cergeant jump. From the results of the different conditions
measured (Table 2), normal condition gave & mean of ,3'105
st;ndard deviation of 12.273 kam/sec. and a range of 76 -

120kgm/sec, rehydration gave a mean of 94.05, standard devia-—

tion of 12.655kgm/sec and a range of 75.0 - 112.0 kgm/sec.



while superhydration produced a mean of 92.15% kgm/sec,

standard deviation of 12.240 and 74.0 - 120.0 kgm/sec.

The results aobtained for the FPacked Cell Volume (FCV)
showed & mean of 42.70, standard deviation of 1.254 with a
range of 38 - 44 for normal condition, & mean of 40.15
standard deviation of 1.37é with a ranged &f 3IF.44.9 for
dehydration. Rehydration’ yielded a mean af 42.3, standard
deviation of 1.68% with & trange of 38.0 — 458 while superhy-—

dration gave & mean of 38.45, standard deviation of 1.572

with a range of 36.0 — 42.0,

The results of the osmotic fragility test showed that
the norhal condition produced gave a mean of 30.0, standard
aeviation of 5.10 with a range of 20 - 40. ' Dehydration
showed a mean of 34.7, standard deviation of 3.8B0 with =a
range of 30 - 40 percent. Rehydration produced & mean -Gf
31.2 percent, standard deviation of 4.16 and a range of 20 -

35. Superhydration showed a mean of 35.7, standard déviation

of 1.80 with a range of 3% — 40 percent.

&8



ariable : e : DF Vi MB F
Weight (ka) 1 285,025 | 1 Y 255.025 L75a%
Height (m) ' 0.000 | i : 0.000 | 0.000%
________________ , T I SO IR R IS e T B S B U O L e o DR R e e (SR e
Hzart Rate . H : i

(b/m) 11 532.90 : 1 v ARi2.850 i 15.996%
Lean body H ' H '
weight (kg) : 1.087% IR 1089 4 0,30
Fercent body : ' : y H :
fat : 1390 . 1 H 1190 2.249
Svystolic blood | 1 7 i
preszure (mmHg) | 1199.025 | & v 1199.025 | 45.684%
Diastolic blood | H 5
pressure {(mmHg) | 1638.400 | 1 1638.400 36.299%
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Table

SsUMMARY OF ANOVA (Repeated Measure Design) FOR AERORIC

Y —————eeeee e ———————— ———————

Fecovery Heart
fate (b/m)

ml/ka/min

'
'
1
'
i
‘

o ——— - ———— ———— . ———

Facked Cell
LVolume

s —————————— " _—- gt T—

Key %
Table 4 and

measures

conditian and dehy

From the results,

was significant.

cant effect on the weight of the subjiects.

ratic of

171.731;
1320973.00 |
16.899

significant
3

show the

dration.

1t implies that dehydration had a

70

DF 2 MS !
1 Y BTSTIEBN
1 9L . 7353 H
1 VY3 20973.0 i
------- T e
1 1 16.89%
1 ; 892.9003}
1 - 67 . 600
h i O . 2
at 0.05% Level.
resulte of the ANOVA

design) for &1l the selected variables

F ratio of 6.738 obtained for

29.994 which was alsoc significant at ©0.05

Heart rate had

——— s e S S e e e e

S.031¥%

7 321 %

{repeatead
foé normal
weight
signifi—
F

level.



Therefore, dehydration has a significant effect on the rest-
ing heart rate.

The systolic and diastolic blood pressure produced F
ratios of 45.684 and 36.299 respectively. The results were
eignificant and it implies that dehydration had significant
effect on the bloocd pressure.

The results obtained faf all serobic variables showed
significant differences between dehydration and the normal
conditicn. Recovery heagt rate had an ESpatioc of &4.571,
Maximum oxygen consumption exhibited F fatic of 5.05%1, myvo-
cardial oxygen consumption showed Foratio of 57.321. Theses
results show that the aerobic capacity of the subject was
adversely affected by dehydration.

fAlsc  the two anaerghic va}iables of speed and power
showed significant differences over the normal .condition.
The F ratic of ;7.694 was obtained for speed, while F rg@iu
of 4.5022 was recorded for Fower. These results indicated
that there was significant effects of dehydration on  anaerc—
hic variables of the subjects. .

Facked Cell Volume (FCV) showed F ratioc of 23.719 which
was ecignificant and the csmotic Fragility alsc produced =&
éjgnijicant F ratic of 8.805. The results indicated that the
haematologic variables of FPacked Cell Volume and Osmotic
Fragility were advercsely affected by dehydration in College

of Education male students.



sUMMARY OF ANOVA (Repeated Measure Design) FOR PHYSICAL

AND PHYSIOLOGICAL VARIABLES FOR REHYDRATION

7% Body Fat

e s o ————————— —

Lean bady
weight (kg)

Systolic blood
pressure (mmHg)

Diastolic bloed
pressure (mmHg)

] 1 ]

o RRC MS : F

E : TR
¢ i ' O . O ' {

£ 5 BRI Na
- 1 : 0,00 I 9 8] 9)
il A S Vs e e
] ] 1]

‘ ) )

) 1 ! 0.020 v D.024
e Ar TR ket = i
1 H H

: 1 ) 0.004 1. ©.000
et et e
: : /

. 1 : & . 400 - D304

0 o A b s D e e e s e e S A ik e e Lo o L
; z :

i i : 4.900 v 0.157

: E :

: 1 3

‘ 1 - e A0 N 5 5 IR & A £



SUMMARY OF ANOVA (Repeated Measure Desiagn) FOR AERORIC

AND HAEMATOLOGIC VARIARBRLES FOR REHYDRATION

Recavery Heart
Rate (b/m)

Facked Cell
Volume (FCV) %

Osmotic
Fragility %

Key ¥

FOR REHYDRATION

55 ‘ DF |
J.137 | 1 H
2800 4 1 H

D66.903 . | 1 i
0,081 | 1 '
20258 1 :
0. 22% | 1 )

0.002 | 3 :

=
mn

F
% P e t 0,142
___________ | Ryt e NS RS, B s e
¢
2.800 s 0.349
i e et oy Tiiiss st sl i Wl fd Shosn 1 it et s o, axinn pl e S o Oy
866.903 : 0.022
____________ | I e S S S e AR A R
‘e
0.081 : 0112
___________ D). it s S o e g gt e b
1
9.025 ' 0,058 :
____________ :.._.._..__....._....___._
%
0.228 ' 0,087
___________ L5 cncd i g St povey St e gt g s S
' y
0,002 y 0.543

significant at 0.05 Level.



The ANOVA (repeated measure design) of all the selected
variables for normal condition and rehydration are contained

in tables & and 7.

The results of weight, percent body fat and lean body

weight yielded F ratics of 0,00, 0.024 and 0.000 +respective-
l1y. This clearly indicated thast none of these variables was
adversely affected by rehydfation.

F ratic of 0.101 was cobtained for resting Heart rate
which was insignificant at 0.0F lexely implying that T
restind heart rate was not affected by rehydration. The
resting blood pressure both systolic and diastolic showed F
ratics of 0.157 and 0.073 respectively. The result indicated

-

that rehydration had insignificant effect on the blood pres-—
sure (Systolic and Diastolic) of the subjects.

The results of the aerobic variables of Recovery Heart

rate, Maximum oxyden consumption (Max Vo ). Myocardial oxygen
- ,
e

consumption (Mus ) showed F ratios of 0.142, 0.749 and 0.022
'7 .
—

respectively. All these values were not significant at 0.05
level. Therefore these variables were not affected by rehy-
dration. A
Speed and power gave F ratics of 0.112 and 0,058 re—
spectively for normal condition and rehydration. The wvalues
were inesignificant at 0.05% level. This showed that rehydra-

tion produced insignificant effects on speed and power of the



subjects.

Furthermore, Facked Cell Volume and Osmotic Fragility
tests exhibited insignificant F ratios of 0.067 and ©0.543

respectively indicating that these haematological parameters

were not significantly affected by rehydration.

Table 8

SUMMARY OF ANOVA (Repeated Measure Design) FOR PHYSICAL

AND PHYSIOLOGICAL VARIARLES FOR SUPERHYDRATION

1 85 H ' MS H F
Weight (kg) LooogLkee 1 4 1 gosen T guen
Height (m)} / 0,392 4 1 r 0.10 e LA
% Body Fat - 0.0&64 , & / 0.064 i 0.086
Lean body : ) H 1
weight (kag) H 0.012 H i : 0.012 L R00
Heart Rate (b/m)! 40.00 : i v 40,00 V) S )
Systolic blood | : H ‘
pressure {(mmHg) (313,600 . 1 y SR HO0 e T
Diastelic blood | H f i
pressure (mmHa) |  8.100 , i - 8.100 i 015G

key ¥ = significant at 0.0%5 Level.
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SUMMARY OF ANOVA (Repeated Measure Design) FOR AERORIC
ANAERORIC AND HAEMATOLOGIC VARIARLES

FOR SUPERHYDRATION

.

T

Variable 1 85 DF | MS

B e N e e —

Recovery Heart ' s : '

Rate (b/m) v 287836 | 1 . 287 .836 v 14.988%
Max Vo ' H ¥ :

2

ml/kg/min p 230462 4L MY v 235,462 t 10.662%
Mvoz { S7S80.958 ) | 1 (BZABRLTAR 2,932%
Speed (Secs) = ey 0. X898 | 1 ¢ 0:388 Y 0.190
Fower (kgm/sec) : IRG2a. 4 1 : FL25 L A a50:
Facked Cell ¢ ' ‘ i

Volume (FCV) % H 2800 " 1 - Vg2 B e L ISR 0 Y )
Osmotic - H ' :
Fragility "% OLBD3Z i : 0.033 | 16.450%



Tab Tables 8 and 9 contain the summary of ANOVA (Repeated
Measure Tfor physiceal, physiclogical Aercbic, Anaercbic and
Haematolagic Variable for normal condition and superhydra-—
tion. The resulte showed that the selected physical- VAaria—
blez of the college men were not effected by superhydration.
Weaght gave F  ratioc of 0.00. All these values were not
significant at 0.05 level. :

The results of the gelected physiological variables of
resting heart rate and resting systolic blood pressure, and
Diastelic blood pressure gave F ratios of 0.5%0, 7.196 and
0.135% respectively. Among these pbtained values, only sys-—
tolic blood pressure showed significaﬁt effect due ta super-—
hydration. Heart rate and Diastolic blood pressure were not
eignificantly affected by superhydration.

The resdlts of Aercbic variables showea Foratiosl of
14.988 for FRecovery heart rate, 10.662.f0r max imum 6x;gen
consumption while myocardial oxygen consumption recor&ed
2.932, A1l these three values obtsined were significant at
0.05% level. This implied that the aercbic capacity of the
subjects was significantly affected by superhydration. This
éffect was positive.

The result of speed was an F ratio 0.190 and that of

power 0,0560, The values obtained were insignificant when
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cuperhydration was compared with the normal condition. it
indicated that superhydration had ne signidicant effects on
cpeed and power of the subiects,

Facked Cell Velume and Osmotic Fragility (4) agave F
& and 146450 respectaively. These Wit ) IS were

saanificant akt 008 leveld. fhe result indicatég.that thesc

it Haematelinic varaiables were significgptly asffected o
cuperhydration. In this case superhydration positively
0 i Gliaponred

ANALYSIS OF PHYSICAL AND FHYSIOLOGICAL VARIAELES

—_— s e ———. e — —— =

FOR ALL CONDITIONS

The following are the analyses of the selected varia-

bles compared undersnormal condition, dehydration, rehydra-

tion and suaperhydrectaon. _ X
Weight .

Tabkle * 10 shows the computed anxlysizs of variance

{ANOVAY Ffor dehydration. rehydration, and superhydration.



Table 1

ANOVA (REPEATED MEASURE DESIGN) OF WEIGHT FOR NORMAL
DEHYDRATION, REHYDRATION AND SUPERHYDRATION

] ] ]
' i '
SOURCE ‘ D S ' M& : % 4
------------------ A e S e e e e e e e e e e e e
] ] 1 ] 1
1 ] L4 i 1 i
Fetween Groups - 5 t B840, 1250 v 1446.7083 4 EPWLCEaT o
' i ) ) :
____________________ :_________.____.__ L T L iy OO R TR S, e L T T SRR 2 T Y S e, IS i el v
I 1 1 1 i
1 i 1 ! i
Mithin Groups ; T VSO0 AT 7SS s4E SOQ ATTS -
' ’ ' 1 1
e o et o e e e o S e S e e it : s e i s s e : et et e s " B T p—— : B LT pp— "
1 1 ] ' i
i f 1 1 1
Total H 79 13449 . T62E = : =
1 1 1 ' 1
1 1 1 i 1

Vatue of-F '+ S50

Key ¥ = Gignificant &t 0.0% level

The computed F ratioc of 3.705% was higher: than the table. value
required for significance at 0.05%, indicating =& Eignifican£
difference in weight among the treatmentzs. For the purpose
of determining which of the conditions was different. the

Scheffe test procedure was applied.

~J
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Table 11

SCHEFFE MULTIPLE RANGE TEST (AT 0.05 LEVEL OF

il ——— — ——— o — " S ot —_1 ——— — ——— ——" —— —{— ——_ T —— — {—— {——- - ot S T—— " —_——— ] s — ———— " —— -, —— -

SURSET 1
GROLIF 0z . 03 01
Mear 60, 8500 H2. 2090 &8, 9000

¥SUBSET 2

Mean 65 . 9000 &£5.9000 65,8000
Key: ¥ Homogencus Groups
No Statistically significant difference between the
mean score.
The graph {(fig.1) &lso clearly showed a significant decrease'
in weight due to dehydration. There was significant differ-—
ence between the weight of the subiects in normal and dehy-
dration canditions.

Table 11 showed that there was no significant differ-
ence among group mean 03, 01 and 04. The main source of
variance was between 02 and 033 02 and 01; 02 and 04.

The result clearly indicated that dehydiaticn

manifested +the variance that occured in the weight of the
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cubiects for the various conditions.
percent Body Fat

The computed ANOVA (table 12) for Body fat of the
cubjects showed the F ratic of 0.760 which was insignificant

at 0.05 level.

Table 1

’

ANOVA OF FPERCENTAGE EBODY FAT FOR NORMAL DEHYDRATION,
REHYDRATION AND SUPERHYDRATION

SOURCE : DE Sy S5 ' MS - = .
Hetween Groups . 3 3 1.444 1 0.481 : Q.760%)
. ' 1 [} ] 1
Qithin Groups : 76 ¥ 48.165 i 0,604 - = A

' ' ] 1 1
Total ‘ 79 i 49.607 . = H &

Fercent body fat was not significantly affected by the condi-—
tions. Therefare, the subhypothesis which stated that dehy-
dration, rehydration and superhydration would not affect

percent body fat was accepted.



Lean Body Weight

Table 13

ANOVA FOR BODY WEIGHT (LBW) FOR NORMAL DEHYDRATION,

REHYDRATION AND SUPERHYDRATION

SOURCE i bE- 3 88 M8 H F ;
Retween Groups | A e 2832 i Q.61 | O OLF &
Within Groups - 76 +2705.144 . 89.994 =
' ! ' ' '
Total ' 79 12706.975 : - ! 7
5 : : ; :

Table 13 shows that the computed F ratioc for lean body
Qéight was 0.917 which was not significant at ©0.05% level.
This value was far below the value required for significaqce.

These results strongly suggest that dehydration, rehy;'
dration and superhydration had ne effect on lean body weight.
Therefore. - the subhypothesis which stated that lean bod,;
weight would not be significantly affected by dehydration,

rehydration and superhydration was accepted.

Table 14 shows the computed F ratic of 18.071 for the

four conditions which was significant &t 0.05% level.
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ANOVA RESTING HEART RATE FOR NORMAL DEHYDRATION,
REHYDRATION AND SUFPERHYDRATION

(571
)
E
o
i
m
o
e

St ) M5 H F i

Between Groups | P (200243708 v ERQNGR8 ¢ 1B.071%

Within Groups : 76 G206 332N 093462 | &= :

: : : : :

________________ e e oy it et i s B e I s Y | e g s B i R T

) 1 .l I I

: : : : :

Total : 75 1 GRG0 = H =
1 1 . 1 ]

key % = G8ignificant at 0.05 level.

In order to determine where the difference was, the Scheffe’

procedure was employed (table 15}.
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Table 1S

SCHEFFE MULTIPLE RANGE TEST (AT 0.05 LEVEL OF
SIGNNIFICANCE) ON MEAN SCORE OF EACH GROUF

SUBSET 1
GROLIP Q4 O1 . Oz
Means b . OO0 &8 . 6000 &5, 4000

¥SURSET 2
GROUF 0O
Means 80.900

" ¥ Homegenous Subset

The Scheffe test applied showed that groupé 04, 01 and
02 are in subset 1 while group Z is in subset 2. This Cindi-
cated that there was no significant difference among group
mean 04, 01 and 03. The main source of variance was between
02 and 04, 02 and 01 and 0Z and 03. The findings indicated
that the effect of dehydration on the Resting.Heart rate was
ctatistically significant. Only dehydration affected Resting

heaft Rate.



Systolic Blood Pressure:

-
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ANOVA OF SYSTOLIC RLOOD FRESSURE FOR NORMAL DEHYDRATION.
REHYDRATION AND SUFERHYDRATION

.

- MS ) F :

Eetween Groups - A AT o B o v 7 06 DGzl RS T AT E
v ) 1 1 1 i
Within Groups H 76 {2675.000 T DM ET AN e H
________________ T R R 8, Gl e A o WS e g = L
L} 1 1 ' '

; i , ' ' :

Tetal : 96 (@bl A878 = - =
] 1 ' ' 1

key ¥ = Significant at 0,05 level.

Table 16 shows the computed F ratic of 27.717 for.

systolic blood pressure which indicates significant differ-
nece between the conditions at 0.05 level.

The Scheffe multiple range test (table ‘17) indicated

that group 01 and O3 were in the same homocgenous subset, &lso

group 03 and 01 were in the same subset (subset 22).

0
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SUBSET 1

GIROLUIF Q4 O
Mean 106.8000 111.7000
*SURSET 2

GROUF 03 01

Mean = - LYES700 112,400
SUBSET 5

Group 02

Mean 123.3580

Key = % Homogenous Groups.

The results on table 17 indicated that the sources of vari-
ance was bketween dehydration and normal condition and between

rehydration and superhydration.




Diastelic Blood Pressure

Table 1B contains the analysis of variance for Diacstol-

ic blood pressure for the varicus conditions.

Table 1

ANOVA OF DIASTOLIC BLOOD PRESSURE FOR NORMAL . DEHYDRATION.

SOURCE : BE N S 1S H M3 : T :
______________ o A Nl B
Between Groups | i 12661 .,.6250 | 887.2083 | 18.252%)
Within Groups f 76 1BE98.3750 | 48.6628 | =
Tatal : Q& 1 BEED D00 : = ‘ = i
ey = ¥ Sigpificant at 0.05 level.

The F ratic obtained for the analysis of variance for
normal, dehydration, rehydration and superhydration showed &

significant value of 18.232mmHg at 0.05 level.

The Scheffe multiple range test (table 19) indicate.
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SCHEFFE MULTIPLE RANGE TEST (AT 0.03 LEVEL OF
SIGNNIFICANCE) ON MEAN SCORE OF EACH GROUP

SURSET 1 .

EROUF 04 O3 01
Eans 71.30 74860 72520
SURSET 2

GROUF 02

Mpans 85.00

¥ Homocgeneous subset

Groups 04, 0Z and 01 are in subset 1 while group 02 belongs
to subset 2 and stood apart. It means that ;uperhy;ration
and rehydration had no contribution to the effect shown, also
superhydration and rehydration had ne significant effects on
the.Diastolic blood pressure of the subjects. But dehydra

tion which is in Group 02 showed the main source of the

significant effect found in the analysis of variance. It 1is
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therefore concluded that dehydration affected the diastolic

blood pressure of the subjects.

AERORBRIC, ANAEROBIC AND HAEMATOLOGIC VARIAELES
The Aerobic, Anaercbic and Haematologic vgriablee
evaluated for the purpose of this study were recovery heart
rate, Maximum oxyagen consumption, Myocardial oxygen  consump-—

ticn, speed, power, Facked Cell Volume (PCV) Osmotic Fragili-

tv and Recavery Heart Rate.

The cuomputed F ratio for Recovery Heart Rate is sho
j 7

in table 20.

Table 20

. REHYDRATION AND SUPERHYDRATION

T 5 N M- N R
Eetween Groups ; 2 ; 7193. 2500 ;2397.7500 ; 63.457*%
M T R o
SRR AL i S

Key = ¥ Significant at 0.05 level.
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The table shows that the F ratio of 63.457 computed for

the analysis of variance among the conditions was signifi-

cant.
Table 21
SCHEFFE MULTIFPLE RANGE TEST (AT ©0.0% LEVEL OF
SIGNNIFICANCE) ON MEAN SCORE OF EACH GROUF

SUBRSET 1 °

GROUF 04, 03 -0l

Means 102,30 107510 1LO7 .64
SUBSET 2

GROUF 02

Means 127.08

The Scheffe multiple range test throws more light en
the source of variance. OGroups 01, 03, and 04 were in subset
1 while Groups 22  was in subset Z. Thetre was no significant.
difference between 03 and Q1. The main socurce of variance
was between 02 and and 04, 03 and 01. The findings show that
Rehydration produced insignificant result, th dehydration
had negative effect on the Recovery heart rate while superhy-
dration affected 1t positively. The graph shown on figure 2,

zlso indicated higher recovery heart rate for dehydiration and

lower recovery heart rate for superhydration.
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Therefore the stated subhypothesis that Recovery Heart
rate would. not be significantly affected by dehydration,
rehyvdration and superhydration was hereby rejected for dehy-

dration and superhydration, but accepted for rehydration.

Maximum Oxygen Consumption {MaXVao )=

P
-

.

Table 22 shows a caomputed F ratioc of 9.707 for mari-—

mum oxyaen consumption which was

Table

B

ANOVA OF MAXIMUM OXYGEN CONSUMPTION FOR NORMAL , DEHYDRATION,
REHYDRATION AND SUPERHYDRATION

SOURCE H DR =5 : MS . E '
Eetween Groups | S e = 6 a0 T I 7 e S Y e SIS (3 e €
Within Groups F 78 W 2IABITS0 ) Z2BLA4314 = N
Total / 79 P Z988.25800" = : s

ey = ¥ Significant at .05 level.

Significant at 0.0% level among the different conditions.



Tabl

SCHEFFE MULTIPLE RANGE TEST (AT ©.05 LEVEL OF
SIGNNIFICANCE) ON MEAN SCORE OF EACH GROUF

SURSET 1

GROUP

Means

SHESET 2

GROUF

Means

¥ SURSET 3

GROUF

01

44,7949

-
T
NS

e
il

Homogenous Groups.
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The Scheffe test was used to determine the sourcé of variance
at 0.0% level of significance. It indicated that there was
na significant difference in the means of trehydration and

normal conditions. Figure 3 which shows the graph of ﬁaxlmum

oxygen consumption (Max vo )} for the conditions indicated

~
rad

that lower values were gblained during dehydration. - Superhy-

dration affected the varisble positively.

’

Myocardial oxygen consumption

Table

&

ANOVA  OF MAXIMUM OXYGEN CONSUMPTION FOR NORMAL, DEHYDRATION,
REHYDRATION AND SUPERHYDRATION

o " S o o r s St o o S s St e | o i s s e e T e e St P2 . e S St e St . | s s e e st S o s e ) e shan oo ot s e St

] ) 1 ) ]
SOURCE o DE 55 ; MS . 2 i
: E : : : E
Between Groups v V24T219412.000,810970.,. 46250 33.341% |
Within Groups A 11854128.000 | 24396.4180 | A R B
Total Y SAT V42870480 000 | = s z '

Key = ¥ Significant at 0.05 level.

Table 24 shows that the obtained F ratic of I5.241
computed for the conditions was significant at 0.05 level,
indicating that the conditions evaluated had significant

effect on myocardial oxygen consumption.
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Table 25

SCHEFFE MULTIPLE RANGE TEST (AT 0.05 LEVEL OF
SIGNNIFICANCE) ON MEAN SCORE OF EACH GROUP

SURSET 1
GROUFY 04 01 O3
Means 11E3.3749 1226 .8538 1229 .3838
SURSET 2
GROUF 0z
Means 1590 .3083
key ¥ = Homogenous Groups.

Groups 04, 01 and 03 were in Subset 1, while subset 2 com-
prises only group 0Z. The main source of variance was-‘beT
tween groups 02 and 04, 02 and 01, 04 and 01. This indicated
that dehydration and superhydration produced significant
effects on myoccardial oxygen consumption. Superhydrafion and
dehydration had significant effects on the Qariable while
rehyaration showed no significant effect. The subhypothesis

that stated that myoccardial oxygen consumption would not be

significantly affected by dehydration, rehydration and super-
hvdration was rejected for dehydration and superhydration but

accepted for rehydration.
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ANOVA OF SPEED FOR NORMAL, DEHYDRATION,
REHYDRATION AND SUPERHYDRATION

SOURCE v oD s 55 H MG / =
Eetween Broups | 3 H 20371 % R 4570 |  Q.631% |
Within Groups ¢ 76 : &6.7383 ) 0.87281 =
1 1 1 1 1]
----------------
: : ) i H
Tptal G, 92,1094 ! - : -
! 1 | 1

Key = ¥ Siénificant at 0.08 level.
The F ratico- obtained (table 2¢6) was 9.631  and was

significant &t @.05 level. It is an indication that cne or

more of these conditions had significant effect on speed.
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Table 27

SCHEFFE MULTIPLE RANGE TEST (AT 0.05 LEVEL OF
SIGNNIFICANCE) ON MEAN SCORE OF EACH GROUP

SURSET 1x
GROUF 03 a1 04
Means & A0 7 o O8RS0 7T K 218,
SURSET 2 07
GROUF 02
Means 8.3850
Key ¥ = Homogenous Groups. :

In determining the conditions that produced the signif-

icant effect, Scheffe procedure (table 27) was appliéd. The
results. showed that Subset 1 consists of Grogps 03 9% and
04, Thetre was no significant difference between 03 and 01,
0% and 04. The source of the variance was found in he subset

£

Z which contains Group 0Z. The result then implied that

Rehydration and superhydration did not produce significant
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effect. Therefore. the subhypothesis that stated that speed
would not respond seignificantly to dehydration. rehydration
and superhydration was rejected for dehydration but accepted

for rehydration and superhydration.

Fower
Table 28
ANOVA OF POWER FOR NORMAL , DEHYDRATION,
REHYDRATION AND SUFPERHYDRATION
SOURCE DF 85 MS : F l

Eetween GBroups | 3 ¥ 925.453 | 308.484 A st e
1 1 LI ] 1

- : H ' H i '
Mithin Groups Wlh t A0BY1L.9986 | 145,093 | =
Total by T v 11797 .449 | = ' ~ '

Table 28, shows the ANOVA computed for power for the
various conditions. The F ratioc of 2.156 cobtained was insig-—
nificant at 0.0% level, implying that the significant effect
already shown when dehydration and normal condition were
brought together. 1t could still be stated that rehydration
and superhydration had no significant effect on power.

Therefore the subhypothesis which stated that dehydration,
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rehydration and superhydration would not have significant
effect on power was rejected for dehydration only but accept-

ed for rehydration and superhydration.

FPacked Cell Volume (FCV):

=
o
o
[
m
IhJ
0

SOURCE et 7= 88 H MS ' F ‘

! 5 E g i
Between Groups | 3 ‘ 187 .9375, 62.6458 | 22.726% |
________________ SISl o TR L BACEY QIR Ay A N L sy s T O O N L B e S T
Within Groups 76 : 209.5000) 2.7066 | ot
Total AN 397.4378 - e ey

! : : : ;

ey = ¥ Sagnificant at 0.05% level.

Table 29 shows the F ratio of 22.726 which was signifi-
cant at 0.05 level. This indicatese that Packed Cell Volume

wae significantly affected by these conditions.
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Table 3

SCHEFFE MULTIPLE RANGE TEST (AT 0.05 LEVEL OF
SIGNNIFICANCE) ON MEAN SCORE OF EACH GROUF

SURSET 1
GROUF 02
Means 38.4506
SUBRSET 2
GROLF 01 O3
Means 40, 1500 40 . 3000
SUBRSET 3
GROUF Q4
MEAN £ 432 .7200
key ¥ = Homogenous Groups.

No Statistical Difference.

In the Scheffe test analysis, Group 02 'is in subset 1
which implies & significant effect. Also subset 3 contains
Group ©4 which alsc showed significant effect. The qraph
also shows a peositive effect of superhydration and negative
effect of dehydration on Packed Cell Veolume. The results

indicate that dehydration and superhydration significantly




influenced Facked Cell Volume (FCV).

So the subhypothesis which stated that Packed Cell
valume (FCV) would not be significantly affected by dehydra-
tion, rehydration and superhydration was rejected for dehy-

dration and superhydration but sccepted for rehydration.

Osmotic Fragility:
Table 31 shows the, ANOVA for Osmotic Fragility for
normal, dehydration, rehydration and superhydration condi-

LiLns.

Table 31

>

NOVA OF OSMOTIC FRAGILITY FOR NORMAL, DEHYDRATION,
REHYDRATION AND SUFERHYDRATION

SOURCE ¢ pE \! 85 : MS e :
Eetween Groups | 3 / 0.0454 | 0.0151 ¥ BJOZ7X %
Within Groups WTE ! 0.183% 0.0019 ! it i
Total t 22 / 0.1885 ! = t = 1

Key = ¥ BSignificant at 0.05% level.
The F ratio computed for the analysis of variance was B.0Z7

which was significant at 0.05 level.

104



Table 32

¥ SUBSET 1
GROUF 01 On
Means 0, 3000 10,3125

¥ SUBRSET 2
GROUP 0% N 02
Means 3 M i 0.3475

¥ SUHRSET 3
GROUF 0z 04
Mean _ 03475 0.3875

key ¥ = Homogenpous Groups.
Vs

The Scheffee multiple range test was used to determing
the source of variance. Groups Ol and 03 are in subset 1, OF
and 02 in subset 2 and subset 3 consiste of 02 and 04. The
source of variance was between normal condition and dehydra-

tion, normal condtion and superhydraticon. So dehydration and

superhydration had significant effect on Osmotic Fragility of
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the subjiects. The graph fig. 5 also indicates that dehydra-
tion affects csmotic fragility negatively and superhydration
alzo had & negative influence. Therefore, the subhypothesis
that there would be no significant difference in Osmotic
fragility as & result of dehydration, rehydration and super-—
hydration was rejected for dehydration and superhydration but

accepted for rehydraiton.
DISCUSSION

Fhysical and Physiclogical Variables
Weight:

! The study revealed significant decrease in the mean of
gehydration when compared with the normal condition and
superhydration.' The mean of &0kg obtained fdr .dehydration
was below 65.90kg and &5.8kg for rehydraéion and superﬁyarar_
tion recspectively . The daifference in weight was due to ihe
amount of water loss. There was a decrease of over 304 in
weight of the subjects. The indication is tha@ the w;ight is
significantly affected by dehydration.

This result agrees with the findings of many investiga-
toré. Saltin {(1944) found a decreacse of 2.7kg in body weight

during dehydration. Kozlowsk and Saltin (1964) found an

average decrease in body weight of 4.1% under condition of
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repid dehydration.
flso the result is in agreement with the finding of
Caldwell et.al (1984) who found a mean weight loss of 4.1% in

2 non—-endurance athletes following dehydration. Craig and

Cummings (1960) used water restriction to achieve dehydration

in

ard recorded & lose of 3 % of the initial body weight.
bebster and Weltma (1990) recorded a loss of 4.94 of body |
weight due to dehydration among seven intercollegiate wres—
tiers. The loss is high b;cause af the high tempersture and
rumidity that prevailed. Rehydration had no effect on weight
because it represents the fluid replacement of what had been
lost during dehydration. The athleteg were properly hydrated
which led to the value obtained.

in case of superhydration, the two 1litres of water
igbibed resulted in no significant change in the body weight.
Ferhape delay of 30 minutes before the  evaluation of the
zelected variables was done might have treduced the influeqcé-
of the water consumed on the body weight. It could be stated
that dehydration that invelves water deprivation and sweating
would advercsely affect the body weight.
Fercent Body Fat

The computed F ratic results of 2.246, 0.246, 0.024 and
0.086 for dehydration, rehydration and superhydration respec—
tively showed that none of these conditions had any signifi-

cant effect on percent body fat. Water does not contain
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—zalories and body fat is only lost through the burning of
calories and not by losing water. This assertion is in
agreement with that of Getchell (1979), Webster and Weltman
(1970) who eaid that removal of body water is useless for fat
reduction and this can be dangerous. Fox (1979), Fox and
Mathews (1981) alsc opposed the deliberate use of  excessive
water lose through sweating dor the purpose of - losing body’
weight.,

Rehydration and superhydration merely introduce water
irite the body, These have been obeerved, to have no effe
the percent body fat. So. imbibing water would not signifi-
cantly affect the level of percent bady fat. In this study,
the main factor of manipulation in all conditions (dehydra-
tion, rehydration and superhydration )} was water and it has
ﬁé caloric value, so the consumption abscorption and even
removal aof it would not affect the amount of fat in the . body
significantly.

Lean Body Weight (LEW)

The results of the study agave means of 49.13kg.
48.8%kg, 47.20kg and 4%9.21%kg for normal, dehydration, rrehy —
dration and superhydration respectively for Lean Body weight
{LEW) . A1l the values of the computed ANOVA were not -519—

nificant.

The lean body weaght otherwicse called fat free weight
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is not affected by water. Fox and Mathews (1981) ag;eed that
in order to gain one pound of fat-free weight (muscle) an
excess intake of about 2500 kcal. is required coupled with
gxercise. It is only intake of calories that can affect lean
body weight.

So as far as this study was concerned. intake of water
and loss of water did not affect the fat-free weight of the
body either negative or positively. oo water should niot e
consumed in  place of‘food, because food  is the. primary
variable for bhuilding fat and muscle.

Resting Heart Rate:

The results of the Resting Heart Rate evaluation for
the conditions revealed computed F Eatio of 29.9%6, 0.101 and
D.590 for dehydration, rehydratian and superhydration respec-
tively. The F ratio for the four conditons was_iﬁ.@?l. The
Scheffe test ;urther revealed dehydratiqn toc be the socurce of
the variation. It means that Resting Heart Rate was siggifl—
cantly affected by dehydration. The result was in line with
the findigs of Karpovish and 8inning (1971}, Fox and HMatthew
(1981) and Saltin (1944).  Gregory et. al (1988) alsc record-
ed heart rate rise from 78 to 119, so did Rastogi et. al
(1988) who observed that the working heart rate exhibited an
increase of 24 beats per minute among the bangle warkers as &

result of exposure to thermal radistion. They also recorded

an increase of 30.% b/m in Firemen. An increase in heart
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rate of 37 b/m was recorded by Bazett (1971) for a rise of
360F in rectal temperature.

The method of judging dehydration involved exposure to
heat in order to induce sweating. The rise in room tempera-
ture increased the body temperature at that time. 8o  the
rise in temperature and & water loss produced the correspond-—
ing increase in heart rate. ;

The results of other conditions were not significant.
Rehydration was to bring the body te nqﬁmal position of water
balance and the water consumed <for the pur pose (@
supergydration was not enough, it was not celd or hot and did
not significantly affect the temperature of the body. There
iz  therefore a dangetr of increased heart rate from dehydra-
Eion only.

Resting Blood Pressure

Resting Syetolic blood pressure. showed means  of.
123 .35mmHg, 117.70mmHg and 106.80mmHg for dehydration, reﬁy—
dration and superhydration respectively.

The results further showed that systolic blocd éressure
was significantly affected by dehydration and superhydration
F ratios of 4%5.684 and 7.196 were recorded for the two condi-
tons: The Scheffe test revexled that the significant effect

produced was dus to dehydration and superhydration.

The diastolic bleood pressure showed means of 7Z2.Z20mmHag.
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85mmHg, 71.60mmHg and 71.30mmHg for normal dehydration,
rehydration and superhydration conditions respectively. The
result of Analysis of Variance (ANOVA) revealed that only
dehydration had significant effect on diastolic blood pres-
sure. Other conditions had no significant effect. The past
Hoe  test also revealed that dehydration was the main source
af variance. .

The results of thid study are in agreement with the
findings of Karpovich (1971) who reported a risze in Resting
Bvetolic Prassure and diestolic blood p}?ﬁsure.

*Burskirk et. &1 (1988), Burskirk and Grasley (1974)
found that body water deficit led to dehydration and this
would severely place dangerous demands on circulation.

. Whyndham and Strydom (196%9), Shephard (1982) maintained
ihat dehydration affects the blood pressure of an individual.
Gregory et.al (1988) also found a decrease in arterial  pres-
sure from 118mmHg to 94mmHg (F > ©0.01) during water depriva:

tien.

Recovery Heart Rate:

The results of the computed ANOVA obtained for dehydra-
tion, rehydration and superhydration were 6&4.5711, .142,
14.988 respectively. The results further revealed .thai
dehydration and superhydration had significant effect on

Recovery Heart Rate.
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Herbert and Ribiei (1972) found an increase in the
Recovery Heart Rate (170 b/m) in their study. Saltin (1964).,
found that the heart rate was higher after dehydration and
the increase was more marked as the reduction in body . weight
became larger. Burekirt et.al (1958), found that dehydirra—
tion affected the circulating blood volume, and rapid eleva-
tions in heart rate occur evenn with moderate woerk, and early
exhaustion ensues. The egrly demand on the circulation leads

tex  increase  in the recovery heart rate and corresponding

i .

reduction in exhbaustion time. Subjet fdld not recover rapid-
ly as was the case with the normal condition.

Superhydration had a significant effect on recovery
heart rate. This is in line with the finding of Staff and
ﬂilson (1971) who recorded & lower heart rate and correspond--
.ingly lower tecovery heart rate when water was ingested
during treadmill exercise. Also the rate of cocoling .of a
subject following exertion is influenced by his state- of
hydration (Walder et.xl, 1975).

1f adequate fluid is provided, the rize in body temper-—
ature with effort is appreciably reduced. And increase in
body temperature is a major factor in increase of heart rate.
So 'when rehydration and even superhydration cccur, there is

tendency for heart rvate and recovery heart rate to be

lowered.
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Maximum Oxygen Consumption (Maxvo )
.

The results of the maximum oxygen consumption showed
means of 44.792 ml/kg/min, 40.551iml/kg/min, 45.735ml/kg/min
and 49.64ml/ka/min for normal condition, dehyration, rehydra-—
tion and superhydration respectively. The results further
indicated negative significant effect of dehydration and
positive significant effect of superhydration of Maximum

nxvaen Consumption (Maxve ).

Many Researcherse found a decrgase in  maximum oxygen
intike as a result of acute heat exposure especially when the
body was preheated (Rowell et al 1969; Firnay et.al, 1970).
Firnay and Petil (1968) also found a reduction in aerocbic
power in the period following heat dehydration.

Saltin _ (1964) found that the time to exhaustion at a
fixed percentage of maximum effort is also shortened &s a
result of acute heat. Kozlowsk (1964) revealed tHa; the
oxyogen uptake is similar in normal and hypohydrated subiects,
but the ‘endurance of maximum effort is curtailed in the
later.

It is well documented that larger sweat losses can
dramatically impair the performance of endurance athletes

(Astrand and Saltin 1964); Saltin ({1964); Costil, et.al

{1976). Costil (1975] pointed cut that OPCresse in perform-

ance are generally thought to be the result of diminished
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circulatory capacity. Also Costil.(1978) found “ihat the
treadmill maximum oxygen intake is significantly reduced by
dehydration. E

But Saltin (1964) found a contrary result, he discov—
ered that dehydration produced no significant change in
oxygen uptake during maximal exercise in a sitting position.
fAlsc he observed that up to %4 of body weight could be lost
without change in maximum J:ygen intake. Burskirk and Eee—
tharm (1969) salso pointed out that the pace éf the- marathon
runner was well maintsined during his event, despite a 2.5
7 .47 decrease of body mass. MNMany-. Competitors were etill
capable of a final sprint.

Superhydration had & significant effect on maximum
" onygen consumption. In this case, the availability of water
ingested really enhanced the level of maximum oxygen consump-—

tion. This is in lime with the findings of Kavanagh and

Shephard {(197%5) wha found an improvemént in disetance - runners

as a result of a8 preloaded S00Oml of fluid 1% - 30 minutes

tefore exercise commenced.
Myocardial Oxygen Consumption: d |

The results of ANOVA for myoccardisl o?ygen consumption
produced F ratios of 57.321, 0.022 and 2.932 for dehydration,

: |
rehydration and superhydration respectively. From the re-
sult, it could be inferred that dehydration and superhydra¥

tion had significant effect on the intake of oxygen.
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Elyth and Burt (1961) found that dehydration lowered
endurance in both athletes and non-athletes. Craig and
Cumming (19646) found that dehydration reduced the walking
time by 22% and oxygen intake was reduced by 10%.

Myoacardixl oxygen consumption is related to the working_
af the heart muscle. The mycardizal oxygen consumption in
this study was significantly ;ffected. Buskirk et. al (1971}
and Saltin (1944) found that subjects exhibited a 20% reduc-
tian in endurance work. Anderson and Kunery (1986) also
found & lower heat tolerance to sweat among women. Tnere was
significant change in oxygen intake. The heat or sweating
affected the oxygen intake adversely.

According to the result, superhydration significantly
affected the oxygen consumption. Saul and Bass (196%) found
that overhydratkon was heneficial to men workiﬁg ;n the heat.
Adolph (1974) also confirmed that flu;d ingestion du;ing‘
endurance work has been shown to effectively reduce -tempe;a—
ture and minimise dehydration. Rasett (1971) slso recorded
change in oxygen intake and heart rate due to rehydration ar
voluntary fluid consumption. The water must have enabled tﬁe
muecle of the heart to contract very well and pump blood

efficiently in the body.
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fgnaerobic work (Speed and Fower):

The results cbtained for spesed were 7.035 secs., 8.0305,
6.90% and 7.10 respectively for normal, dehydration. rehydra-—
tion and superhydration conditions. Only the F ratioc for
dehydration was significant 17.4%94. The power test alec
yielded the meEans of ?53.10kgm/secs, 94, 05kgm/secs,
85.40kgm/secs and 29.15kgm/sécs for normal rehydration dehy;
dration and superhydration respectively. The F ratio o7
4,522 for dehydration was significant at Q.03 level unlike
other values of 0.058 and 0.060 for réhydrat;un and superhy-
dration that wetre not significant. This shows that dehvydra-
tion alone affected the power of the subjects.
: The results of the study agreed with the findings of
certain studies. For example, Speel (1988) showed that
dehydration calised spastic muecles, inability bf.the subjects
to balance with eyes closed and « reduced general capacity
for work. Klafe and Arheim (19792) alsc confirmed that déhy—
dration is marked by an impairment of performance. It has
been abserved that in some individuals a dehydratioé af as
little as 2% of the body weight causes & significant deteric—
ration in work performance. This might be due to the_ fact
thét the reduction in water would have adversely affected the

enzymatic and chemical reactions in the muscle. So the rate

of muscular contraction might have been slowed down.
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It is infact, generally agreed that a csweat loss
constituting more than 2% of body weight can significantly
reduce plasma volume and impair physical work capacity
(Saltin 19464, Costill and Sparks, 1973). 8szltin (1944) found
that the work times decreased markely (6 = 4 mim) in  ten
subjects who performed standard exercicse testes at two submas—
imal loads. There was a definite decrease ir the capacity to
perform heavy work and the performance was significantly more
affected a2fter dehydration. Alsa the ﬂérrease in wark time
reflects a lowered capacity for physical work.

But the result that dehydration had significant effect
o anaercbic work of speed and power are at variance with the
figding of Jacobs (1980) who found no significant change
(Pl0.0S) in the ability to perform anaercbic ‘test or its
various indices at any stage of dehydration. Saltin (1975
suggested that no differences existed between metabclic and
thermal dehydration. He explained that the greater exercise
intolerance. fellowing exercise dehydration may be due to
glycogen depletion from muscle fibers. Shéphard (1984)
however found that acute heat exposure has little effect uporn
the performance of brief bouts of maximal work: particulafly
if the subject is in good physical condition.

Dehydration does not change the excitability of the

muscle (Cosetill and Fink, 1974). HNevertheless maximum iso-
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metric strength may be some what reduced (Bosco et.al 1948).
Very drastic restrictions of fluid intake are csometimes
adopted by boxers, Judokas and Wrestlers who wish to achisve
a specific weight category.

The practice is very dangerous and very detrimentzl to
anaercbic work of these athletes. In reaction. to such
unhealthy practice, America Coalege of Sports/sMedicine (1976)
candemned such practices. ‘The College further said tﬁat this
practice is hazardous to the individual who decreases his
body mass. Ancther complication is that szodium loss in  the
sweat and the potassium leakage from muscle predisposes  the
athlete to ventricular fibrillation. Webster and Weltman
(1990) found that anaerocbic powef and anaerocbic capacity were
spgnificantly reduced in a dehydrated state. They conclude
that typical érestling weight loss techniqués result in
deletericus effects on strenghth, anaerob;c power and anée}o~j
bic capacity.

Haematologic Variables:

Facked Cell Volume (PCV) computed F ratiocs of 23.7Z2,
0.067 and 2.160 for dehydration, rehydration and superhydra-
tion respectively. The values for dehydration and superhy-
drat;on were significant at 0.05 level.

Also the csmotic fragility had the computed F ratic of

8.805%, 0.54%, 16.4%0, for dehydration, rehydration and super—
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hydration respectively. 1In these results too, dehydration
and superhydration significantly affected the osmotic fragil-
ity of the subjects.

The results aleo confirmed that dehydration affected
both Facked Cell Volume (FCV) and Osmotic Fragility negative-
1y while superhydration affected the two variables  positive-
iy. The means cbtained for Normal condition for both Packed
Cell Volume and Osmotic Fragility agreed with the find;nge of
Fake {(1980) who gave the no;mal ranges o7 49 — 45 percent for
ners and 36 — 47 percent for women foriFacked Cell Volume.
For fragility test the range given for complete haemolysis 1is
0.33 - 0.30 percent. Removal of water must have affected the
red blood cells and also increasgd the rate of fragility of
thé cells.

‘ Costil, et &l (1974) reported that dehydration (2 and
4% weight losses), induced marked shrinkage of the red cells
and was highly related to the increase in plasma osmolarity.
They alsc found that dehydration causes changes in réd cell
cize and this was reflected in changes in haemoglobin concen-—
tration.

Dill and Costill (1974) found & relative change of red
celle volume from 43.7m to 41.0ml in their subjects after 4%
of their body weight had been lost through dehydration.

Yagil et.al (1974) in their study alsc found that there was
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an increase in osmotic fragility during dehydration
(F & 0.08). They further showed that dehydration made the
red blood cells to become more fragile compared to rehydra-—
tion or normal condition. Perk (1972), alsoc stated that the
susceptibility of the red blood cell is generally related to
cell size and volume. The decrease might be due tc decreacse
in salt concentration. Baké (1980) said that as  the =salt
concentration is decreased- (making a hypotonic solutidn), the

cells disrupt causing haemolysis.
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CHAPTER o
SUMMARY, CONCLUSION, AND RECOMMENDATIONS

Summary :

The purpose of the study was toc determine the effects
of dehydration, rehydration and superhydration on aerobic,
anasrobic and haematologic as well as related body composi-
tion variables of College’af Education male studenté. The
reczearch design used for this study was repeated measure
design in which the subject served as his own control and was
exposed to three experimental conditions of dehydration,
rehydration and superhydration.

The main hypothesis for thé study was that dehydration,
réhydration and superhydration would have no _significant

effect on the aercbic, anaerobic and haepatologic variables
af College of Education male students. . =

The subjects were twenty healthy Physical Health Educa-
tion estudents of Ondo State College of Education, ) IThere-
Ekiti. The average age was 24.90 years. They were volun-
teere who were certified fit by a medical doctor to take part
in the study. Subjects were briefed on the protocol, the
process of collecting data and the level of their involvement

after which they signed an "informed consent form".

The subjects were first tested under normal {control)



condition. They went throuoh the zssessment of the selected
variables with no prior treatment of any kind. For dehydra-
tion, the subjects abstained from water for Z4 hours and were

(0] O
in a hot room of between 100 F to 120 F soc that approximately

%% of the body weight of esch of them was lost through sweat-
ing. The same subiects after dehydration were allowed &
period of two weeks for rehydr;tion. In this condition, they‘
went through the assessment of the selected variables,
After two weeks of rehydration, the subjects were required to
drink 2 litres of water each 30 minutes before the beginnhing
cf the evaluation of the selected aerobic, anaercbic,physio-
logical, body composition and haematclogic variables.

2 A pilot study using § subiects from the target populsa-
tion was carried out in order for the researcher and the
assistants to familiarise themselves with the téséing instru-
mente and the procedure for the data Eollection embléyed
during the actual research.

The measuremsnt done during the study invelved the
physical characteristics of height, weight, percent bédy fat,
and lean body weight. The physioleogical variables evaluated
included, the resting heart rate, resting blood pressure
(systolic and diatolic). The evaluation alsc included the

aerohic variables of maximum oxygen consumpticn (Max Vox ).
.
o

myocardial oxygen consumption (Mvo ) and Recovery Heart Rate,
2



the anaercbic variables of speed and power. Facked Cell

Volume (FCV) and osmotic fragility were the haematologic

variables evaluated.

The equipment and materiale used during the study
included the beam scale of Health-O-meter, stop watch, lange
skinfold calipers, Broad-blade Anthropometer, Stethoszcope,
sphygmomamometer, step bench,oand microhaemafogrit centrifuge
and Colorimeter. .

The analysis of data involved thg descriptive cstatis-
tice employed in the -treatment of asrebic, anaercbic. anthro-
pometéic, physiclogical and haematological variables of the
subhjects. Analysis of variance (ANOVA), the repeated meas-—
ures design in which each subject served as his own control
was used to test the significance of any changes. The hy-
potheses were accepted or rejected at the O;Oé level of
significance. In cases of significant e%fects, the Scﬁéffe_
test was employed to test the critical difference among graup
meanse of normal . dehydration, rehydration and =superhydration,

The resulte of the study were: .

i The weight recorded during the normal condition
showed & mean of 65.70kg and standard deviation of
6.189. The means weight for dehydration, rehydration
and superhydration were &0kg, 65.80kg and 66.8kg re-

spectively. The result of the analyesis of variance for

weiaght for dehvdration, rehydration and superhydration
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respectively. The result of the analysis of variance
for weight showed & computed F ratic of 3,705 which was
cignificant. The result of Scheffe test indicated that
the significance was brought about by the effect of
dehydration on weight. Rehydration and superhydration
did not have any significant effect.

The percentage body fat showed means and standard.
deviation of 7.13 + 0.917, 6.880 + 0.467, 7.115 =+

0.909, 7.10 + 0,806 for normal, dehydration rehydration

and superhydration conditions respectively. The com-

-puted F ratic results showed no significant effect of

any of the conditions on percent body fat.

The resting heart rate gave the means of &8.60.,
80.0 69.40 and 66.6 for normal dehydration. rehydration
and superhydration respectively. The F ratic computed
for the four conditions was 15.071 which was signifi-
cant. 8Scheffe test indicated that dehydration prcdqce&
the significent effect.

S8ystolic blood pressure showed the means of
112,40, 123.35, 111.70 and 106.80 for normal, dehydra-
tion, rehydration and superhydration respectively. The
calculated F ratio was 27.712, and’ was significant.

fAlsc the SBcheffe test revealed that dehydration and

superhydration produced the significant effects.
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Diastoclic blood pressure showed means of
72.20mm.Hg, 8bmm.Hg and 71.30mm.Hg for normal. dehydra—
tion rehydration and superhydration conditions respec—
tively. The F ratio computed revealed a siggificant
effect. The post Hoco test showed that reehyvdration

produced the significant change exhibited.

The Recovery Heart Rate showed means of 107.8&,
2P0y AT ES and 102.30 for normal, dehyératioh,

rehydration and supsrhydration respectively. The F

cratic of 63.457 was significant at 0.05 level. The

results further revealed significant effects by dehy-—
dration and superhydration. | Therefore the cstated
subhypothesis that Recovéry Heart Rate would not re-
spond significantly to dehydration, rghxdration and

superhydration was rejected for dehydration and super-
hydration but accepted for rehydration. TA "

The! maximum oxygen consumption of the various
conditions showed MEANS of 44.792m1/kg/m1r.
40 .65ml /kg/min, 45.735 and 49.4647ml/kg/min  respective-
ly. The ANOVA indicated significant differences for
dehydration and superhydration.

Alec myoccardial oxygen consumption showed means aof

1226.85ml/min, 1590.31ml/min, 1234.334, 1135.0 for

normal, dehydration, rehydration and superhydration



respectively. The cbtained F ratioc among +the condi-

tions was 33.24 and was significant. The effect was
produced by dehydration and superhydration. Thus the
subhypothesis which stated that dehydration, rehydra-
tion and superhydration would have no significant
effect on maximum oxygen consumpltion was rejected for
dehycration and superhyc}ation but accepted for rehy-
dration in both variables of maximum oxygen consumption .

{Max Vox } and myccardial oxygen consumption.

%,
£

Speed yielded means of 7.035 secs, 8.0305, &.905
and 7.10 =ece respectively for. normal, dehydration,
rehydration and superhydration. The F ratic computed
indicated & significant efect of these conditions on
speed. Bu? the effect was shown to have been produced
by dehydration from the Scheffe test. The subhypofhe—
sis that dehydration, rehydration and superhydration
would net significantly change speed was rejected Toar
dehydration but accepted ror rehydration and superhy-—
dration.

The power test showed means of 923.10kgm/sec,

. 94,05, 8&5.40 and 92.1% for normal, dehydration, trehy-

dration and superhydration. The F ratio of 2.15&
computed for power cshowed no significant effect.

Therefore, the subhypothesis that stated that speed
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would not respond significantly to dehydration, rehy-—
dration and superhydration was accepted for al1 condi-
tions.

10, Facked Cell Volume (FCV) showed means of -40.15,
42,76, 38.4% and 40.3 for normal superhydration, dehy—
dratioﬁ and rehydration respectively. The F ratio
computed was ZZ.727 whith was greater thanm  the table'
value at 0.0% significant level, This indicates that
FVYC waes significantly affected by one o more af these
conditions. Fost hoo indicatad "‘c:h‘c: t superhydration anc
dehydration significantly affected the Packed Cell
Volume of the subjects. 8o the subhypothesis which
stated that PCVY would not be significantly influenced
by dehydration, rehydration and superhydration was
reiected for dehydration and superhydration but accept—

ed for rehydraiion. -~

1% The F ratio computed in the analysis of variance
for osmetic fragility was significant. Indicating
significant differences in dehydration and supe}hydra—
tion  in relation to the narmal condition; the subhy-
pothesis that ocsmotic fragility would not respond

"significantly to dehydration, rehydration and superhy-
dration was rejected for dehydration and superhydra-

tion.
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Conclusion

The following conclusions were derived Trom the results
of this study:

Dehydration significantly and negatively affected the
serobic capacity of the subjects,. the variables affected were .

Fecovery Heart Rate, myocardial oxyoen consumption {(Max Vo ). .
= i,
L

Zo dehydration is highly detrimental to endu}ance perform-
ances of any kind. Dehydration &lso significantly and negs-—
tively aftected the haematological va};ableﬁ indicsting an
adverse affect on the red blood cells and function of blood.
The anaerocbic capacity was affected in the area of speed.
Dehydration had no significant effect on the body
componentse of fat and lean body weight. Dehydration is anly
the removal of water. It is hereby noted that'wafer depriva-
tion and excessive water loss by sweatiﬁg would not reduce
the fat and the lean body weight of an indivaidusl. Superhy—
dration only affected the aerchic capacity of the subjects.
So water should be made available to endurance athle%es and
workers for praoper functioning of the heody. Tge haematolagic
variables of packed cell volume (FCV) and osmotic Frag;lity

were affected by superhydration. Constant supply of water

would enhance the performance of blood cells.
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Recommendations and Suggestions for further work.

tions

From the result of the study, the following recommenda—
are offered:

Coaches, trainers and team managers should monitor
the movement of their athletes some days befare compe—-
tition to avoid unecessary loss of water through expo-.
sure ta heat. Their camping troomE  should be well
ventilated and an; source of heat that would induce
cweating should he avoided.

Water should be made available to endurance
athletes during training and cqmpetitlon and the inter-—
national rules for varioug sports should include water
time outs especially in hot climate of the tropics to
avoid the consequences of dehydration and for athletes
to consume abundant water for better performance..

Athletes should avoid dehydratién to lose pod&
weight during competition. It is very dangerous to the
health of the athletes and might affect homeostasis of
the  body and consequently affect the performances of
the athletes.

This study should be carried out in more standard
laboratories using sophisticated equipment for more
accurate results. More variables could be added in

areas of metabolism and haematology.
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o

The present study had made use of College of
Education male students. The study was intended to add
to the knowledge of improving the performances of
athletes of &1l categories throughout the country.
Therefore other researchers could make use of elite athletes

in carrying out similar study.
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APFENDIX [&]

Informed Consent Form



INFORMED CONSENT FORM

{(Ta be completed in duplicates)

tName)

{(Name of Institution and Department)
aftter being briefed by researcher and getting a thorough
qxplanation, hereby express my willingeness to participate in
the research as a subject.
I wvoluntarily -submit myself toc the cbnétraints and
contral of the reseach preocedure. I .solemly promiéé to
abstain from the following till the end of the reseach or as

may be demanded by the researcher.

1) Smoking

2) Alcoholic drinks

) Kolanuts

43 Drugs

B) Caffinated drinks such as coffee during the

research.
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6) @ny form of vigorous exercise twenty four
hours to the exercise test. And in partico-
lar arbitrary consumption of water.

1 promise to abidé strictly by the instructions provided by
the researcher. I shall cooperate fully in the experiment
and do my possible best to aid the researcher to collect

4

reliable data for the research.,

Subject’'s Signature Date .
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APFPENDIX B

DATA COLLECTION SHEETS

149



Appendix H

PHYSICAL CHARACTERISTICS ASSESSMENTS

o)

at
am
Height
Skinfolds
Triceps
Abdominal
Subscapula
Thigh
Diameters
Riiliac
Biacrimial
Hitrochanter
Elbow (R)
Elbow (L)

Sum of Elbows
Wriet (R) ;
Wrist (L)

Sum of Elbows
Knee (R}
Knee (L)

Sum of kKnees
Ankles (R)
Ankles (L)

Sun of Anles LEBW=
Chest width “FEAT=

m

P
b

=
i+
jisd
[><
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Appendix B2

DATA RECORDING SHEET
MEASUREMENT OF PHYSIOLDGICAL CHARACTERISTIC FOR. NORMAL .

DEHYDRATION, REHYDRATION AND SUFERHYDRATION

Suhects Name s —r——s e = A = = e e P Ce e
——————————————— NRme e e o e
Weight | wesreesmcsemeama gy ad ka
REaling Heart et o Neiooiss s et mntee = T
Resting Blood Prggsures Systolic - ————————soe——r=——e—m
Diastolic  mF-smomasrommessa—on
Recovery RNEGIU Rate ~—isswaassmamai e amn s St as et

ESTIMATION OF MAXIMUM OXYGEN CONSUMPTION (MaxVo )

2
A Work Rate Laps covered ————————————————-
Miles/metres ———————————————n—
K. Average Estimated (Maxvo.,) —————————————————————

i ) PR ————— -

R

L U e



Appendix R =

DATA RECORDING SHEET

MEASUREMENT 0OF ANAERORIC, AND HAEMATOLOGIC VARIABLES

Subjects Name —————-——"—="— - P Pk U, e o) AR | o S ey = e
A. Speed TR LA - SR R S SR RN e S e
3 s 0 R 8 R et e s b T
BVErage mrarmr e —
E. Sargent Jump Trial 1 5w ——=—— R
Trgal) At co——rers s o e e e
Estimated power ————~—~-—; _____________
C. Facked Cell Volume (FCV) ~—~———-—_;__~~-_________;Q~ ]
D. Osmotic FRE&TL1ity 2z m——r—rmmmmrem e e e '
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AFFENDIX C

STANDARD FOR 12 - MINUTES TEST



Standard for Cooper’‘e 12 — minutes test for men

Fitness iDistance covered (Eetdimated Maximum
Gategory / £ Oxygen consumption
{ wian millilitres/min)
I Very Moor (less than 1.0 mile 1 28.0ml or less
I1% . Poor v 1.0 to 1.24 miles 128.1 to 3 ml.
1335 Fair 11.25 to 1. @ miles 1 34.1 to 42Zml.
1 1
V. Good 11.50 to 1.74 miles 142.1 to S2ml.
1 X 1
5 . ' '
V. Excellent (1.70 miles or more 192.1 ml or more.

o e o e st S e . S S ———— ——— ——— -— ————

‘(Cooper, 1968)



AFFENDIX D

RAW DATA OF THE SURJECTS

154



PHYSICAL AND BODY COMFOSITION VARIABLES FOR NORMAL CONDITION

S/N AGE WEIGHT  HEIGHT  Y%EODY LEW
(YRS) (KG) (M) FAT (KG)
T 28 58 1.54 7.4 43.70
2. 26 57 1.51 6.2 39.96
3. 21 &5 1.63 8.5 46,18
4 20 68 1.50 74 4%.91
5, 26 72 " 1.57 Ik 49.54
& 28 G 1.64 &4 48.4
7 26 63 1.86 6.8 51,7
g Yl &HE 1.58 7o 8 4% .4
& 25 79 1.79 9.4 7.8
10. 26 69 e 8.6 42.9
1 2y 60 1.55 6.6 52,6
12. 22 78 1.74 7.5 60.4
13. 23 56 1.64 9.1 40.3
14, 26 60 1.58 % o 53.2
15. 24 70 1.80 b2 58,9
16. 22 68 1,52 7 45.8
e 25 63 1.60 6.3 47.4
18. 25 b6 1.67 6.5 48.4
19, 24 66 LB 6.8 54.7
20. 25 69 1.73 6.9 52,6



e

FHYSICAL AND EBODY COMPOSITION VARIABLES FOR DEHYDRATION

S/N AGE WEIGHT HEIGHT %BODY LBW
{YRS) (KB) (M) FAT (KG)
i 28 55 1.54 4 431.2
2s 28 52 1.51 6.2 A96.26
B 21 &0 1.63 6.6 461.1
4, 22 &3 1.50 7.0 435.2
<3 28 &7 ‘ 1 .57 Tl 495, 0
b. 28 60 1.64 &.4 47 .8
Ty 26 59 1.86 &.8 %1 .4
8. 25 &0 1.58 7 G 44.7
9. 25 74 1.78 7.2 ST
10, 26 &4 1.66 7.6 43,0
11. 27 57 1.586 b.4 52.7
12 22 74 1.74 7.4 0.2
12 23. ) 1.64 7.0 39.4
14, 26 53 1.58 7.6 52.6
15. 23 &4 1.80 &£.3 58.4
16. 22 &3 152 &.5 44.7
17 % 25 59 1.60 5.3 47 .5
18. 25 &0 1.67 6.4 47.9
19. 2& &0 1.66 6.6 54.5
20 25 &2 e i 6.8 RS



s e

FPHYSICAL AND RODY COMFOSITION VARIABLES FOR REHYDRATION

S/N AGE WEIGHT HEIGHT ARODY LEW
(YRS) (KE) (M) FAT (KEG)
1. 28 28 1.54 7.4 43
2. 26 o6 1.51 6.2 45.1
S 21 Lt 1.63 &.9 45.4
4 22 &4 . 1.50 7.0 47.8
) 26 2 1.87 b.8 Q0. 1
& 2 L& ‘ 1.64 6.8 48. 6
7 26 &H4 1.84 &.7 bt @l
8. 23 &a 1.58 7.7 46.1
7. 23 78 1.78. 9.4 27 .9
10. 26 &8 1.66 8.0 41.2
142 27 &0 1.35 6.6 22.8
123 22 79 1.74 7.4 60.2
135, 23 b 1.64 A ) 41.4
14. 2 a9 1.58 P 05.4
13. 23 70 1.80 H.3 a8.7
16 22 &7 .82 bHab L P
17. 23 &3 1.60 &, 1= 48.1
18. 25 &7 .67 6.5 49 .1
19. 286 &b 1.66 6.8 24.9
20. 25 &9 1.73 6.9 2.8
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FHYSICAL AND RODY COMFOSITION VARIAELES FOR SUFERHYDRATION

S/N AGE WEIGHT  HEIGHT  %EODY LEW
(YRS) (KB) (M) FAT (KB)
5. 28 59 1.54 7.4 45,7
2. 26 57 1.51 6.3 40.0
3. 21 &b 1.53 6.5 45.0
4 22 &8 SR o] Fel 44 .0
5. 26 73 . 1.57 Tt 49.5
& 28 68 1.64 6.4 38.5
7 26 &4 1.86 6.8 51,7
8. 25 b6 1.58 7.7 45.8
9. 25 79 Sord” 9.4 57.9
10. 26 70 1.68 8.6 42.88
4 5 27 &1 1.55 Gt 52.7
12, 22 81 1.74 v e e
¥x, 23 56 1.64 A 31.%
14. 26 &0 1.58 T s
15. 23 71 1.80 8.3 53,4
16, 22 70 1.52 Gl 45.7
17, 25 63 1.60 b3 47.8
18. 25 67 L.67 6.5 49.0
19, 24 &8 146 6.8 54,8
20. 25 69 e 6.9 52.9



FHYSIOLOGICAL VARIAEBLES FOR NORMAL CONDITION

S/N HR SEF DEF
{b/pm) mmHg mmHg
3 I 84 iz20 80
2 &4 118 0
3. &4 120 90
5. 68 110 70
5 &0 : 110 7Q
6. a0 - 120 70
7 &0 120 48
8. 76 104 60
5. &4 108 70
10. 80 110 76
i 68 104 68
17+ 60 108 70
13. &4 104 80
14. &0 110 ‘ 70
15. 60 110 70
14, &0 116 &4
17 68 118 70
18, 80 116 70
19. 80 110 68
205 &0 110 70



i

FHYSIOLOGICAL VARIABRLES FOR DEHYDRATION CONDITION

S/N HR SEF DRF
(bB/pm} mmHg mmHQg
X. 8gq 124 846
D 80 1246 : 94
s 78 130 94
4. 84 120 80
X 76 ® 128 82
&, 88 126 80
7 a0 122 80
€ &4 114 80
e az 120 856
30, 86 120 . 80
Al 74 22 Q0
124 72 118 90
1 a0 126 94
14. 76 120 " 8O
19 80 122 a0
i6. 76 132 94
17 84 132 94
18. 88 126 80
19 a8 126 a0
20. 72 120 82
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FPHYSIOLOGICAL VARIAEBLES FOR REHYDRATION CDNDIfION

S/N HE SEF DEF
(b/pm) mmHg mmHg

1. 80 120 80
2. &4 116 g0
R &4 120 80
4. 72 110 70
D &0 s 170 70
6. 80 120 70
7 &4 120 70
(= 72 110 i
Ohe et 104 7O
103 80 110 70
11. &8 106 &8
32 &0 110 70
13, &4 104 70
14, &8 110 TR e
15, 76 110 70
1&6. &4 110 70
X i &8 110 70
i8. g0 110 a0
19. a0 104 70
20, 64 110 70
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PHYSIOLDGICAL VARIARLES FOR NORMAL SUPERHYDRATION CONDITION

S/N HR SEF DEF
(b/pm) mmHg mmHg
1 80 110 80
e &0 iié6 88
B &4 112 g0
4 &4 108 &0
Qs &0 j 110 70
o go - 120 70
Fe S& 110 - NP
8. 72 108 &0
s &4 102 70
10. 80 110 70
11, &4 Q0 7
32, &0 110 70
£2.° 64 100 70
i4. Sh 108 .60
5. % 110 70
i&. £4 100 70
7. &8 90 70
i8. 72 110 80
19. 76 102 &8
20, Sé 110 70
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AERORIC VARIABLES FOR NORMAL CONDITION

S/N

10.

148 B

13.

14,

16.

X7

18’

19.

REC HR
{Bpm)
112
108
108
112
100 .
113.3
108.7
104
106

T e
104
108
106.7
100
110
114.7
111.3
tracs
106

108

1635

Max VO MVD
2 2
m/kg/min
446.2
4%.48

44 .4

47.74
34.9
51.88

44.4

47 .24

1606.8

202.3%7

s
1228.

B

0

1155.6

1050 .0

1258.6

1099.9

1402

1142.3

1030.8

1059"

1030

1277.8

1478.8

1402

1050



AEROBIC VARIABLES FOR DEHYDRATION CONDITION

S/N REC HR
{EBpm)
1. 160
L 120
! 112 X
4 128
o 1346 :
b 124
Trte 130
8. 1246.4
9. 124
140, 11558
11.. 5%
12, 128
ST 122
14. 120
s 124
16. 132.6
RS 4N 128.4
18. 126
3 Vi 128
20. 124

164

Masx VO

m/kg/min

20.44

44

44 .36

44,72

4% .64

49 .42

29.12

44 .6

40.08

1645.2
1438.5
1553.4

1606.8

1768.1
168%.4

1376.4



AEROBIC VARIABLES FOR REHYDRATION CONDITION

S/N REC HR Masx VO MVO
- o

{Bpm) m/kg/m;n A
1y 114 48.4 1530
= 104 46.5 1181.8
3. 108 44.8 1222.8
4, 110 45.4 1261.2
) 104 . 47 .8 1144
b. 1en 6.4 1530
7 108 44,6 1222.8
g. 104 424 1261.2
9. 104 48.8 992.4
10. 100 34.4 1402
11 104 . B2 1147.3
12. 110 47.8 1050
T 104 47.3 1089
14. 100 46.8 1190.8 °
15. 112 48,72 1331.6
16, 110.3 S0.8 1120.4
N7 110.8 53.8 1190.8
18, 115 34.2 : 1402
3 Hs 100 44,2 13282
20. 108 45.8 1120.4
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AERORIC VARIABLES FOR SUFERHYDRATIOON CONDITION

S/N

]

i

P

10,

16.

i17.

18.

19

REC HR
(Bpm)
104
102
164
100
TRE
104
100
100
96
100
100
1046
e&6
100

104

110
100

100

166

Max VO MyvO

2 2
m/kg/min

al.é 1402
48.8 Y107 .6
48.2 1446.9
D23 1099 .9
DT 3 1050
44.8 h o s
4o 2 5 ¢
47 .= 12358.2
5 s 1038.5
42.6 1402
28.8 21816
4.5 1050
i = 1618
48.4 961.7
QRS 126152
46.4 1018
S Rl Tl
42,735 1261.2
47.2 979 .6
47 .2 979.6



AEROBIC AND HAEMATOLOGICAL FOR NORMAL CONDITION

S/N SFEED FOWER G T asMoTIC
FRAGILITY

2 A § 80 41 0 ES

Za 7.0 78 4% Q58

= Fnd a7 S 0, 20

4 Bl d g8 a8 0. 40

& bH.7 ¢ 120 29 O, 30

& . b5 110 432 (Bt

o B 5 44 £

a8 6.5 8é 38 0,20

= 75 R 10 S 40 Q.30
T 6.8 .98 40 0.20

2 IS 22 90 a8 0.20
12. - R 76 510 s ey

1S 5.8 105 C 43 0.20 g
14, b A 85 40 Q.40
150 8.2 g6 57 055
1&. 10.0 79 410 Q.30
37 b.6 I3 =8 0,30
18. 7.4 82 44 .30

2 G A8 G 2 5 £ 8 0,30
20, i ik 98 45 £ .30
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AEROEBIC AND HAEMATOLOGICAL FOR DEHYDRATION CONDITION °

S/N SPEED FOWER PV, 0SMOTIC
FRAGILITY

£3 8.3 75 42 0. 40
= 7.4 71 44 0.35
% 8.6 84 472 0. 35
3. 7.8 ; 92 42 0.40
5. Vol e 112.0 43 ' 0.35
én 8.8 T 43 0,30
7 8.9 g0 44 0.5
8. Tabe 79 43 0.35
7. 9.8 52 43 0.30
10, 7.0 QO 477 (8 I 9
11. 7.6 84 39 0.30
9, T Em 73 a 0.35
13, 753 95 =i 0.30
14, 9.5 80 = 0.40
15. 8.3 91 40 .40
16. 11.6 70 44 Q.35
17. 8.8 88 42 0. 35
18. 7.8 3 44 0.3
15. 7.4 91 42 0.35
20. 8.6 90 44 0.10
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AEROBIC AND HAEMATOLOGICAL FOR REHYDRATION CONDITION

S/N

1&6.

17w

18.

19.

SFEED

FPOWER

88

100

100

a8z

114

98

149

eV

40

41

39

a9

40

40

OsMOTIC
FRAGILITY

.30
0.35

Q.20

D45

L) . a0
Q.30
Q.50

0.20

0,35
050
.30
QA
0.30
0.30



AERORIC AND HAEMATOLOGICAL FOR SUPERHYDRATION CONDITION

S/N SFEED FOWER P.C.V. QSMOTIC
FRABILITY
x. e 80 40 0,35
2 7.0 76 40 0.35
3 s 20 8 6. 5%
4, 6.7 & 9é6 8 0,40
B 6.9 120 %7 0.35
& b.5 108 40 0,35
- &b 84 47 L G
8. 6.5 B85 8 .40
A 7«8 98 40 8 I
10. 6.9 98 37 0.35
[ L 7.2 92 8 0.38
- Tonie 74 40 0.35
53 5,8 102 40) 0.35
14. o 45 80 38 0.40.
15 8.8 37 8 0,35
16. 10.4 80 7 RN A
NS T2 95 26 0.5
18. 7.8 80 38 0.35
19. 7.0 110 8 . A5

20. 7.4 96 36 Q.35




AFPPENDIX E

Normogtram for Determining Anaerobic Fower from
Jump and Reach Test
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