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The purpose of this study was to determine the effects

of rapid weight loss on wrestlers' efficiency incorporating

competitive aspects of the sport into the research pro-

cedures. Six subjects were selected from the North Texas

State University Wrestling Club. Eight cardiovascular and

neuromuscular measurements were taken and recorded before

treatment and following treatment. Astrand's bicycle

ergometer test was utilized to obtain exhaustive ,heart

rates. Data were analyzed by a one-tailed t test at the

.05 level. Conclusion of the investigation was that

following 6.25 per cent rapid loss of body weight, over

a period of one week, no loss of efficiency occurred among

westlers under simulated competitive conditions.
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CHAPTER I

INTRODUCTION

At this point in time interest is growing in both new

and old sports. This age of sport awareness is exhibited

and encouraged by the great amount of media coverage given

to all sporting events, especially the Olympic Games.

Among those receiving exposure is the sport of amateur

wrestling.

Despite increasing popularity, amateur wrestling has

a great obstacle to overcome before it is widely accepted.

That obstacle is weight loss. Ekfelt (4) stated that

weight loss is the main argument against the acceptance of

wrestling in many schools across the nation. Excessive

weight loss is required during the season in many programs

across the country and may cause harm to the normal growth

cycle of an adolescent (3). Weight loss is used by coaches

and wrestlers in order to enhance the possibility of vic-

tory. The purpose of rapid weight loss is to pit a man of

greater body structure against a man of smaller body

structure, thus providing an advantage in leverage and

strength.

Research on the subject of weight loss and wrestling

efficiency will aid in the enlightenment of administrators,

1
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parents and coaches alike, resulting in the possible

advancement and acceptance of the sport.

Fear of medical complications due to weight loss is

widespread. This fear has little supporting evidence that

weight loss is harmful to the health of athletes. The

only reported problem associated with rapid weight loss

was the possibility of acute pancreatitis (6). Although

health problems resulting from weight loss are unlikely,

many people and several organizations have warned of the

hazards of weight loss (2, 7) . The method of weight loss

most criticized is a crash diet accompanied by dehydration

(5, 9).

The fact that rapid weight loss and dehydration are

extreme outside stimuli cannot be questioned. However,

the effects of these stimuli on normal body homeostasis

and performance needs further investigation. Several

studies have investigated the effects of weight loss and

dehydration upon physiological performance, but no study

has been conducted under simulated competitive conditions.

Statement of the Problem

The problem of this study was to investigate the

effect of rapid weight loss on the efficiency of wrestlers

under simulated competitive conditions. This was accom-

plished by attempting to reduce the possible limitations

and/or oversights of previous research investigating the
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effect of rapid weight loss on efficiency and by creating

realistic competitive situations.

Purpose of the Study

Although generalizations have been made concerning

the effects of rapid weight loss on the efficiency of

wrestlers, more evidence is needed to either support or

refute established beliefs. The purpose of this study was

to determine the effects of rapid weight loss on wrestlers'

efficiency incorporating the competitive aspects of the

sport into the research procedures. Measures of efficiency

included neuromuscular and cardiovascular variables. The

neuromuscular variable consisted of grip strength, and

the cardiovascular variables included heart rate, blood

pressure and proteinuria. The assessment of the selected

variables assisted the researcher in drawing the most

accurate conclusions possible concerning the effects of

rapid weight loss on the efficiency of wrestlers.

Hypotheses

The experimental hypothesis advanced in this study

was that there will be a significant loss of efficiency

found in collegiate style wrestlers, due to rapid weight

loss and dehydration.

The statistical or null hypotheses advanced for this

study were the following:
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1. There will be no significant difference in mean

values in grip strength;

2. There will be no significant difference in mean

values in exercise time;

3. There will be no significant difference in mean

values in resting arterial blood pressure;

4. There will be no significant difference in mean

values in recovery arterial blood pressure;

5. There will be no significant difference in mean

values in resting heart rate;

6. There will be no significant difference in mean

values in blood pressure immediately following exercise;

7. There will be no significant difference in mean

values in recovery heart rate;

8. There will be no significant difference in mean

values in proteinuria.

All statistical hypotheses were tested for signifi-

cance at the .05 level.

Definition of Terms

The following terms are operationally defined for the

purpose of clarity in communication of the nature of this

study:

Arterial blood pressure--Operationally defined in this

study as pt.essure that is needed to permit blood flow, by

overcoming vascular resistance.
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Bicycle ergometer--Operationally defined in this study

as an exercise bicycle that is capable of maintaining

levels of pedalling resistance.

Dehydration--Indicated by measurable losses of

weight (1).

Efficiency--The production of a desired result with

a minimum of effort, expense or waste (8, p. 140).

Electrocardiogram--A tracing showing the changes in

electric potential produced by heart contractions (8,

p. 141).

Exhaustion- -Operationally defined in this study as

being determined by a heart rate of 180-200 beats per

minute.

Hand dynamometer--Operationally defined in this study

as an instrument used to evaluate grip strength.

Heart rate--Operationally defined in this study as

contractile rate of the heart, which is affected by

exercise.

Protein concentration--Operationally defined in this

study as amount of protein in the urine.

Rapid weight loss--Operationally defined in this study

as the loss of 5 - 10 per cent body weight within one

week's time due to the restriction of caloric and water

intake and an increase in caloric output.

Sphygmomanometer--Operationally defined in this study

as an instrument consisting of a pressure cuff and a
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mercury or aneroid manometer which measures arterial blood

pressure.

Strength--Operationally defined in this study as the

torque produced by a skeletal muscle during contraction.

The mean grip strength was measured using three trials with

each hand.

Delimitations

The scope of this study has been delimited to the

following aspects:

1. The sample was restricted to six collegiate style

wrestlers from the Denton area;

2. The subjects' weight classifications were two

lightweights, three middleweights, and one heavyweight;

3. The subjects ranged in age from eighteen to

twenty-two years of age;

4. The variables included in the study were heart

rate, strength, arterial blood pressure and protein con-

centration.

Limitations

This study was limited by the following factors:

1. A small N of six subjects;

2. The study was conducted during the off-season,

thereby eliminating the psychological factors of compe-

tition;
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3. The amount of weight lost by each subject varied

slightly. Any weight loss of 5 - 10 per cent was accept-

able. The weight loss was determined by a weigh-in of the

subjects before the pretest and posttest.

Significance of the Study

The loss of efficiency due to rapid weight loss has

long been a source of concern to the many researchers

interested in the area of wrestling. Information secured

from this investigation may assist coaches and performers

in eliciting more efficient performances.
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CHAPTER II

REVIEW OF LITERATURE

Introduction

Metheny (17) states that man chooses his particular

sport for five basic reasons. Among those are that his

physical being is designed for the performance of the task,

and that his basic personality patterns fit the sport. Many

of today's sports have evolved to a degree of sophistication

bringing these beliefs into direct conflict. A man today

may have the personality patterns to engage in a sport like

football; however, his physical design may not permit him

to do so. Wrestling, due to its basic structure of weight

classifications and varying styles, eliminates this conflict

between personality and physical design. Any man then,

regardless of physical design, can compete and be success-

ful. For example, a tall thin man can utilize the leg-

wrestling technique, while a short stocky man can stress a

style of upper-body strength (9, p. 5).

Wrestling

Wrestling is an individual combative sport with the

objective of controlling the opponent by either out-

pointing or pinning him. Without the restriction of weight

classifications, the advantage would clearly be in favor of

9
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the larger wrestlers. The point at which size becomes a

factor in a particular match is the motivation in quali-

fying for a lower weight classification. In order for

wrestlers to make a lower weight classification, they must

lose weight rapidly.

Weight Loss and Wrestling Performance

There have been indications that there is no signifi-

cant decrease in efficiency associated with weight loss

(21); however, many of the research procedures did not take

all aspects of competition into consideration when attempting

to simulate actual conditions. Herbert and Ribisl used a

modified PWC-170 test to predict cardiovascular efficiency

and state, "Since mild exercise heart rates are affected by

emotional stimuli, environmental temperature, fatigue, etc.,

each subject was tested under controlled conditions and

asked to refrain from smoking and/or physical activity

prior to performance testing" (13, p. 418). The use of

the PWC test was not appropriate because there was an

emotional stimulus present in the form of a competitive

match within a five hour period from the time of testing.

This may have distorted the data from which the researchers

concluded that there was no significant loss of cardio-

vascular efficiency.

Strength was also investigated following up to a 10

per cent loss of body weight with no significant loss of
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strength resulting from weight loss (26, 27). Doscher (11),

for example, found no significant difference in efficiency

after weight loss, but his control group was allowed

1187-1337 calories per day and two glasses of water.

Allowing 1187-1337 calories and two glasses of water per

day does not represent a realistic condition for weight

loss among wrestlers. Wrestlers in order to make weight,

many times go without food and water for up to three days.

Several studies show no significant difference in

body functions resulting from weight loss. Tuttle (28)

found a slight increase in heart rate and slight decrease

in vital capacity following rapid weight loss. There are

also findings which show no significant rise in core body

temperature due to rapid weight loss (6).

There are also indications 'that there is some loss

of efficiency following weight loss. Bailey found seven

statistically significant mean differences in reaction

time, kinesthesis, hand-eye coordination and grip strength

(3). Significant reduction of work performance has also

been found with 3-4.3 per cent loss of body weight (5, 10,

25). "Reduction of caloric intake to starvation levels,

particularly when fluids are withheld, reduces energy re-

serves sharply and impairs physical performance. Starvation

results in dehydration, even if water is allowed freely"

(24,p. 5). This statement, taken from Ryan in a discussion

of rapid weight loss in wrestlers and boxers, not only
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indicates a loss of efficiency due to caloric restriction,

but in fact, links dehydration with crash starvation diets.

Dehydration and Wrestling Performance

Adolph (1) states that there is a significant loss of

efficiency due to water deficits. This loss of efficiency

is caused by impairing the body's ability to dissipate

heat. Morgan (18) says that activities such as football

and distance running are strongly affected by dehydration,

while sports such as weight lifting are only slightly

affected. However, it is difficult, Morgan continues, to

apply the research findings to the sport of wrestling

because muscular and circulatory endurance are essential

to the performance. In this case the diminished working

capacity, caused by a water deficit, may be countered by

psychological, strength, and leverage gains.

As water deficits increase, there is also an increase

in the loss of electrolytes. Electrolytes are charged

particles of magnesium, potassium, sodium, chloride,

phosphate, sulfate and bicarbonate. Patton (20) states

that if the duration of work is long and under hyperthermic

conditions, electrolyte losses are sizable. A loss of

electrolytes affects the process of pinocytosis, a mech-

anism of cell membrane which actually engulfs extracellular

fluid (12). Although a decrease in efficiency has been

shown, many believe that complete performance recovery
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will be obtained within five hours of rehydration (14,

19, 23).

It is also indicated that the better trained an

athlete, the less strain his cardiovascular system will

sustain during dehydration (8). Rehydration has been

shown to have no effect on performance (4, 15). However,

animal experimentation has shown that water supplementa-

tion during exercise resulted in improvements in temperature

and carbohydrate metabolism (22) .

Other variables measured concurrently with weight

loss are cholesterol levels, vitamin and mineral needs.

Walker (31) found a relationship between caloric intake

and cholesterol levels. A rise in cholesterol was also

found following forty-eight hours of dehydration (2).

Again, disagreement is found concerning the value of vita-

mins in athletics. Upjohn and others feel that vitamins

have no effect on athletic performance (29, 30). However,

Mayer, Bullen (16) and Bourne (7) feel that there is a

definite need for vitamin supplementation during weight

loss.

Summary

There have been many investigations on the subject

of rapid weight loss. The results reported by these stud-

ies on rapid weight loss have been, to some extent,

contradictory. Along with the contradictions of these
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studies, is the question of their appropriateness to the

realistic situation of wrestlers engaged in rapid weight

loss prior to a competitive event.
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CHAPTER III

PROCEDURES

The procedures followed in this study included se-

lection of subjects, experimental design, testing proce-

dures, treatment procedures and data analysis.

Subjects

In the spring of 1974, six subjects were selected

from Denton's collegiate-style wrestlers. These subjects

had at least four years wrestling experience, representing

not only wrestling, but also experience in weight reduction,

which was necessary in order to conduct this study. The

body weight distribution of these subjects was 125-273.5

pounds, with a mean of 176.17 pounds and a standard devi-

ation of 61.60 pounds. The weight classifications of the

subjects were the following: 118 pounds, one subject;

126 pounds, two subjects; 145 pounds, one subject; and

heavyweight, two subjects. The subjects ranged from

eighteen to twenty-two years of age.

Experimental Design

The experimental design used was a single group design

consisting of a single group of subjects given a pretest

followed by a treatment period and concluded by a posttest.

18
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The independent variable was rapid weight loss and the

dependent variables were eight selected cardiovascular

or neuromuscular measures of efficiency.

Testing Procedures

The testing procedures were administered individually;

three subjects each on two consecutive days, and in the

same order that they would wrestle in competition, begin-

ning with the lightest subject, followed by the next

heaviest until all had been tested. The testing occurred

during the Spring Semester of 1974 at North Texas State

University. The same testing procedures were utilized

prior to and following the treatment period of weight loss

among the subjects.

Each subject arrived at the North Texas State Univer-

sity Human Performance Laboratory at the prescribed time;

body weights were recorded and urine samples were taken

during preliminary testing procedures. The urinalysis

was performed to determine the protein content of the

specimen. A sharp increase in proteinuria would indicate

the presence of breakdown of muscle tissue during the

prescribed weight loss. This process of muscle tissue

destruction is called obligatory degradation of proteins

and occurs when a person is on a starvation diet or eats

no proteins (4). The samples were then taken to the North

Texas State University Infirmary Laboratory where protein
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concentration was determined. Standard clinical procedures

were employed in the analysis.

The subject then reclined on the laboratory table and

after fifteen minutes, arterial blood pressure was taken

and recorded.

A grip strength test was administered by the use of a

hand dynamometer, an instrument designed especially to

measure grip strength. The scores of these measurements

can be easily read and recorded.. The order of treatment

for the administration of the strength test was random

selection.

The subject was then seated in a straight back chair,

with feet flat on the floor and forearm perpendicular to the

body, and was instructed to grip the hand dynamometer and

to apply maximal effort in gripping the dynamometer until

no further increase was registered on the dial facing on the

dynamometer. Readings were recorded as dynamometer dial

values. There was no conversion to pounds, as the pretest

to posttest differences were of concern in the experiment.

The subject was then instructed to lie on the labora-

tory table for the time required to achieve stable resting

heart rate. The subject was then prepared and connected

to an electrocardiogram (EKG) for the purpose of monitoring

heart rate. .The EKG was then used to measure the cardiac

cycles during the resting period of ten minutes and
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interpreted as beats per minute, or heart rate, by counting

the number of R waves per minute.

The instrument used to measure the subject's endur-

ance was the bicycle ergometer. The amount of resistance

which the subject overcame was extremely high in order

to bring the subject to a state of exhaustion. An exhaus-

tive bout of exercise was determined by a heart rate of

180 to 200 beats per minute. Dawson (2) stated that in

this viewpoint, the bicycle ergometer is the most satis-

factory form of exercise because the upper body remains

fairly quiet so that readings can accurately be determined.

Astrand (1) recommended for males as a standard ergometer

test, a resistance of 900 Kpm/min. and 50 pedal turns. If

heart rate did not reach 130 beats per minute following

six minutes of exercise, the resistance was increased by

300 Kpm/min. and checked each six minute period following.

The exercise bout concluded when the subject could not

continue, providing a heart rate of 180 had been achieved,

or if the subject reached a heart rate of 200 beats per

minute.

Upon completion of the exercise bout, the subject was

again placed on the laboratory table. The subject's heart

rate was monitored for ten seconds each minute. Readings

were taken at rest, each minute of exercise, and each minute

of recovery. Recovery time used for this study was ten
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minutes. Arterial blood pressure was taken at rest, and

the first and last minute of recovery. During this ten

minutes of recovery, the subject was instructed to remain

still and not talk to minimize fluctuations in the measured

variables. Each subject was tested by using the same

procedures during the pretest and the posttest which

followed the treatment period.

Treatment

Following the pretesting data collection, each subject

was given one week to prepare as if for an upcoming match.

All subjects were found to be above the body weight neces-

sary for meeting the weight requirements of the weight

classification in which they normally competed. The one

week preparation for simulated competition required a

rapid loss of body weight. The subjects were given one

week to lose the weight because that is the average amount

of time allotted during the season. Each subject was

instructed to use his own method of rapid weight reduction,

which in fact, was the same method he used during a compe-

titive season. Emphasis on dehydration or caloric intake

restriction combined with caloric output techniques varied

with the subject's previous competitive history.

In order to make the treatment period as realistic

as possible, the subjects, following the weight loss,

were weighed in and given a training meal, consisting of

'
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steak, vegetable and potato. The amounts were determined

by each subject's eating habits before competition. The

subjects were allowed to drink ad libidum during the five

hour interval between weigh in and posttest, a procedure

permitted during the season, and so included in the experi-

ment. The posttest was administered five hours after the

training meal, the same interval of time these wrestlers

would have had before actual competition.

Data Analysis

The data analysis consisted of a comparison in mean

values of the following dependent variables: grip strength,

exercise time, resting blood pressure, post exercise blood

pressure, recovery blood pressure, resting heart rate,

recovery heart rate, maximal exercise heart rate, and

protein concentration, using a t ratio. A one-tailed t

test at the .05 level was used to either accept or reject

the null hypotheses. The one-tailed test was applied

because the act of rapid weight loss and dehydration was

not expected to result in increased values on any of the

performance variables.
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CHAPTER IV

ANALYSIS OF DATA

Six college age males from the North Texas State Uni-

versity Wrestling Club were tested on two separate occasions

during a one week interval. During the trials, eight

selected cardiovascular and neuromuscular measures of

efficiency were monitored before, during and after exhaus-

tive exercise to determine if a significant loss of

efficiency occurred following rapid weight loss. The

data was computed at the North Texas State University

Computing Center using a t test for correlated means,

program number ST003.

Descriptive Data

The subjects ranged in age from eighteen to twenty-two

years of age, with the mean age being twenty years. The

range in body weight prior to the pretest was 125-273.5

pounds, with a mean of 176.17 pounds and a standard devi-

ation of 61.60. The body weight distribution prior to

the posttest was 115-256 pounds with a mean of 165.17

pounds and a standard deviation of 57.86. This repre-

sented a mean body weight loss of 6.25 per cent, ranging

from 5.4 per cent to 8 per cent net loss of body weight.

25
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All subjects, therefore, achieved the experimental objective

of rapid weight loss to obtain the necessary body weight

classification for competition. The treatment period was

therefore considered valid for the purposes of the experiment.

Resting Heart Rates

Resting heart rates were monitored in a reclining

position on the laboratory table prior to the pretest and

posttest. The subject remained in a resting position for

ten minutes before resting heart rate was monitored. The

pretest mean resting heart rate was sixty-six beats per

minute with a standard deviation of 12.06. The posttest

mean resting heart rate was sixty-eight beats per minute

with a standard deviation of 12.39. The range of resting

heart rates prior to the pretest was forty-eight to eighty

beats per minute. The range of resting heart rates prior

to the posttest was fifty-six to eighty-eight beats per

minute.

The descriptive statistics for resting heart rates

for the pretest and posttest are listed in Table I.

A one-tailed t test for correlated means was used

to determine if the difference between the pretest to

posttest was significant.

The results reported in Table I indicate that there

was not a statistically significant difference between

the pretest and posttest at the .05 level. This indicates
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TABLE I

MEANS, STANDARD DEVIATIONS AND t TEST FOR
RESTING HEART RATES OF WRESTLERS

Test Mean SD t*

Pre 66 12.06 .05222

Post 68 12.39

*A t value of 2.57 is required for significance at
the .05 level.

that rapid weight loss up to 6.25 per cent in wrestlers

does not significantly affect resting heart rates.

Recovery Heart Rate

The-subject was placed on the laboratory table and

instructed to remain still for ten minutes in order to

record the most accurate data possible. The recovery

heart rate was then taken. The mean pretest recovery heart

rates were 90.66 beats per minute with a standard devi-

ation of 9.69. The posttest recovery heart rate mean

was 88.33 beats per minute with a standard deviation of

10.76. The range of recovery heart rate for the pretest

was 76-100 beats per minute. The range of recovery heart

rate for the posttest was 78-104 beats per minute.

The results reported in Table II indicate that no

statistically significant difference occurred in recovery

heart rate from pretest to posttest at the .05 level.



28

TABLE II

MEANS, STANDARD DEVIATIONS AND t TEST OF
RECOVERY HEART RATE OF WRESTLERS

Test Mean SD t*

Pre 90.66 9.69 .7702

Post 88.33 10.76

*A t ratio of 2.57 is required for significance at
the .05 level.

This indicates that rapid weight loss up to 6.25 per cent

in wrestlers does not significantly affect recovery heart

rate.

Resting Blood Pressure

Resting blood pressure was taken in a reclining posi-

tion on the laboratory table prior to pretest and posttest.

The subject remained in a resting position for ten minutes

before resting blood pressure was taken. The mean for

pretest resting systolic pressure was 122.17 mm of mercury

with a standard deviation of 10.59 mm of mercury, and a

range of 108 - 132 mm of mercury. The mean for posttest

resting systolic pressure was 116.50 mm of mercury, with

a standard deviation of 8.94 mm of mercury and a range of

100-126 mm of mercury. A summary of resting systolic blood

pressure appears in Table III.
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TABLE III

MEANS, STANDARD DEVIATIONS AND t TEST OF RESTING
SYSTOLIC BLOOD PRESSURE OF WRESTLERS

Test Mean SD t*

Pre 122.17 10.59 2.6294

Post 116.50 8.94

*A t ratio of 2.57 was needed for significance at the
.05 level.

A significant decrease in resting systolic blood

pressure from pretest to posttest was found and may indi-

cate a drop in cardiac output and a loss of cardiovascular

efficiency. This decrease in resting systolic blood

pressure may also have resulted because the subjects were

becoming acclimated to the testing procedures.

Pretest resting diastolic blood pressure was repre-

sented by a mean of 82.00 mm of mercury, a standard devi-

ation of 9.46 mm of mercury and a range of 68-94 mm of

mercury. Posttest resting diastolic pressure was repre-

sented by a mean of 76.83 mm of mercury, a standard

deviation of 9.17 mm of mercury and a range of 62-88 mm

of mercury. A summary of resting diastolic blood pressure

appears in Table IV.

A significant decrease in resting diastolic blood

pressure was found and is consistent with the decrease in

systolic pressure. This suggests a possible decrease
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TABLE IV

MEANS, STANDARD DEVIATIONS AND t TEST OF RESTING
DIASTOLIC BLOOD PRESSURE OF WRESTLERS

Test Mean SD t*

Pre 82.00 9.46 4.2264

Post 76.83 9.17

*A t ratio of 2.57 was needed for significance at
the .05 level.

in cardiac output and a loss of cardiac efficiency, because

cardiac return is a factor in determining cardiac output.

This decrease in resting diastolic blood pressure may have

been a result of the acclimatization of the subjects to

the testing procedures. Since the resting blood pressures

are subject to question, in that the subjects may have

become more relaxed while undergoing testing, these values

may be considered experimentally insignificant.

Terminal working blood pressure was taken immediately

following exercise during the pretest and posttest. The

subject remained motionless on the bicycle while the

pressure was taken. This was done in an effort to obtain

the most accurate terminal working blood pressure. The

mean for terminal working systolic blood pressure was

193.00 mm of mercury, standard deviation equaled 9.01 mm

of mercury with a range of 182-206 mm of mercury. A sum-

mary of terminal working systolic blood pressure appears

in Table V.
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TABLE V

MEANS, STANDARD DEVIATIONS AND t TEST OF TERMINAL
WORKING SYSTOLIC BLOOD PRESSURE OF WRESTLERS

Test Mean SD t*

Pre 193.66 6.37 .1700

Post 193.00 9.01

*A t ratio of 2.57 was needed for significance at
the .05 level.

No significant difference was found in terminal working

systolic blood pressure, indicating that there was no ef-

fect on the efficiency of wrestlers as measured by systolic

blood pressure following rapid weight loss.

Terminal working diastolic blood pressure taken during

the pretest was represented by a mean of 103.50 mm of

mercury, a standard deviation of 18.99 mm of mercury and a

range of 76-132 mm of mercury. Posttest terminal working

diastolic blood pressure was represented by a mean of

96.50 mm of mercury, a standard deviation of 18.58 mm of

mercury and a range of 80-131 mm of mercury. A summary

of terminal diastolic blood pressure appears in Table VI.

No significant difference was found in terminal

working diastolic blood pressure indicating no effect on

the efficiency of wrestlers as measured by diastolic blood

pressure following rapid weight loss.
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TABLE VI

MEANS, STANDARD DEVIATIONS AND t TEST
OF TERMINAL WORKING DIASTOLIC BLOOD

PRESSURE OF WRESTLERS

Test Mean SD t*

Pre 103.50 18.99 2.3962

Post 96.50 18.58

*A t ratio of 2.57 was needed for significance at the
.05 level.

Recovery Blood Pressure

Recovery blood pressure was taken ten minutes following

exercise. The subject was placed on the laboratory table

in a reclining position and instructed not to move. The

pretest systolic blood pressure was represented by a mean

of 122.66 mm of mercury, a standard deviation of 8.82 mm

of mercury and a range of 110-136 mm of mercury. The

posttest systolic blood pressure was represented by a mean

of 121.00 mm of mercury, a standard deviation of 9.69 mm

of mercury and a range of 108-134 mm of mercury. A

summary of recovery systolic blood pressure appears in

Table VII.

No significant difference was found in recovery

systolic blood pressure. This indicates that rapid weight

loss up to 6.25 per cent of body weight does not affect

recovery systolic blood pressure.
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TABLE VII

MEANS, STANDARD DEVIATIONS AND t TEST OF RECOVERY
SYSTOLIC BLOOD PRESSURE OF WRESTLERS

Test Mean SD t*

Pre 122.66 8.82 1.1851

Post 121.00 9.69

*A t ratio of 2.57 was needed for significance at
the .05 Tevel.

Pretest recovery diastolic blood pressure was repre-

sented by a mean of 86.33 mm of mercury, a standard

deviation of 10.83 mm of mercury and a range of 74-100 mm

of mercury. The posttest diastolic blood pressure was

represented by a mean of 87.33 mm of mercury, a standard

deviation of 8.91 mm of mercury and a range of 78-98 mm

of mercury. A summary of recovery diastolic blood pressure

is found in Table VIII.

TABLE VIII

MEANS, STANDARD DEVIATIONS AND t TEST OF RECOVERY
DIASTOLIC BLOOD PRESSURE OF WRESTLERS

Test Mean SD t*

Pre 86.33 10.83 -1.1677

Post 87.33 8.91

*A t ratio of 2.57 was needed for significance at
the .05 Tevel.
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No significant difference was found in recovery di-

astolic blood pressure. This indicates that rapid weight

loss up to 6.25 per cent of body weight does not affect

recovery diastolic blood pressure.

Duration of Exercise Bouts

The exercise bout was terminated when a minimum heart

rate of 180 beats per minutes was obtained. The mean for

the duration of the pretest exercise bouts was 30.5 minutes

with a standard deviation of 24.14. The duration of the

posttest exercise bouts was 22.83 minutes with a standard

deviation of 15.45. A significant decrease in the duration

of exercise time would indicate a loss of efficiency in

work output. A summary of duration of exercise bouts is

found in Table IX.

TABLE IX

MEANS, STANDARD DEVIATIONS AND t TEST OF
DURATION OF EXERCISE BOUTS OF WRESTLERS

Test Mean SD t*

Pre 30.50 24.14 1.1356

Post 22.83 15.45

*A t ratio of 2.57 was required for significance at
the .05 level.

No significant difference was found in the duration

of exercise bouts. This indicates that a rapid weight
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loss of 6.25 per cent does not affect the work output of

wrestlers. It may be noted however, that in two cases

extreme scores were recorded. The second subject (145

pound weight classification) exercised for seventy-three

minutes during the pretest and forty-six minutes during

the posttest representing a difference of twenty-seven

minutes. The fourth subject (heavyweight'classification)

exercised for forty-one minutes during pretesting and

thirteen minutes during posttesting, representing a

difference of twenty-eight minutes. Both subjects had

terminal heart rates of 180 beats per minute in both the

pretests and posttests. Subject two maintained a heart

rate of 180 beats per minute for the last two minutes of

exercise in both the pretest and posttest. Subject four

maintained a heart rate of 180 beats per minute for the

final minute of exercise in both tests. In comparing these

terminal heart rates with the duration of exercise, it

was clearly apparent that a loss of work output resulted

from a rapid loss of 6.25 per cent body weight in the

wrestlers tested.

Strength

Each subject was tested individually, seated in a

straight back chair, with feet flat on the floor and fore-

arm perpendicular to the body. He was instructed to grip

the hand dynamometer and to apply maximal effort in
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gripping the dynamometer until no further increase was

registered on the dial facing of the dynamometer. The

order of treatment for the strength test was random

selection.

The pretest strength mean was 73.83 with a standard

deviation of 9.47. The posttest strength mean was 75.83

with a standard deviation of 9.19. The descriptive sta-

tistics for grip strength follow in Table X.

TABLE X

MEANS, STANDARD DEVIATIONS AND t TEST OF
VARIANCE OF STRENGTH OF WRESTLERS

Test Mean SD t*

Pre 73.83 9.47 -0.4671

Post 75.83 9.19

*A t score of 2.57 was needed for significance at
the .05 level.

No significant difference was found in strength from

pretest to posttest. This indicates that rapid weight

loss up to 6.25 per cent body weight does not affect

the strength of wrestlers.

Protein Concentration

Urine samples were taken during preliminary testing

procedures. These samples were taken to see if obligatory

degradation of proteins occurred during rapid weight loss
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in wrestlers. Standard clinical procedures were employed

by the North Texas State University Infirmary Laboratory to

determine protein concentration.

The pretest proteinuria mean was .33 per cent with a

standard deviation of .46. The posttest mean was 0.0 per

cent with a standard deviation of 0.0. A summary appears

in Table XI.

TABLE XI

MEANS, STANDARD DEVIATIONS AND t TEST OF VARIANCE
OF PROTEIN CONCENTRATION OF WRESTLERS

Test Mean SD t*

Pre .33 .46 1.7541

Post 0.00 0.00

*A t score of 2.57 was needed for significance at
the .05 Tevel.

No significant decrease in protein concentration was

found. This shows that obligatory degradation of proteins

had not occurred in wrestlers with up to 6.25 per cent

body weight loss, indicating that a breakdown of muscle

tissue had not occurred during the treatment period.

Summary of Findings

The results of the analysis of the data following

rapid weight loss indicate these findings:
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1. A significant decrease was found in resting

systolic blood pressure;

2. A significant decrease was found in resting

diastolic blood pressure;

3. Two extreme scores were found in duration of

exercise bouts (work performance times).

Discussion of the Findings

The two significant differences found were related

to resting blood pressure. These findings could indicate

the acclimatization of the subjects to the testing pro-

cedures. Since this study was concerned with the effi-

ciency of wrestlers, these results can be termed experi-

mentally insignificant. However, they are consistent with

Saltin's (5) findings regarding loss of cardiac efficiency,

although the working and recovery blood pressures and heart

rates in this study were not significantly different.

In this study, cardiac efficiency has been shown to

be unaffected by rapid weight loss. Herbert and Ribisl

(4) using a modified PWC-170 test also found no significant

loss of cardiovascular efficiency, as did Doscher (3), with

his control group, who found no significant loss of

efficiency following rapid weight loss.

Although no significant decrease was found in work

performance, the two extreme scores that were recorded are

supported by Blyth and Burt (1), and Craig and Cummings (2).
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There exists then the possibility that rapid body weight

loss of 6.25 per cent may cause a loss of work performance

in wrestlers.

It may be assumed that no breakdown of muscle tissue

occurs in wrestlers with up to a 6.25 per cent body weight

loss, because the proteinuria was not significantly dif-

ferent, indicating that obligatory degradation of proteins

had not occurred. This is supported by the fact that no

significant loss in strength was found in this study, a

finding consistent with the findings of Singer and Weiss

(6) and Taylor (7).
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CHAPTER V

SUMMARY, CONCLUSIONS AND RECOMMENDATIONS

Actual competitive conditions were simulated in this

study to determine if wrestlers lose efficiency following

rapid weight loss. Six North Texas State University

wrestlers were the subjects of the study. Competitive

conditions were simulated in each of the following:

1. Testing in weight sequence;

2. Amount of weight lost by each subject;

3. Time allotted for weight loss;

4. Training meal and water intake following weigh-in;

5. Time between weigh-in and competition.

Eight cardiovascular and neuromuscular measures of

efficiency were monitored to determine if a significant

loss of efficiency occurred under simulated competitive

conditions.

Results show that the two significant differences

found were related to blood pressure indicating a possible

loss of cardiac efficiency. This possible loss of cardiac

efficiency may be related to two extreme scores found in

work performance, since cardiac efficiency is directly

related to work performance.
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A t test for correlated means using a one-tailed

test at the .05 level was utilized for the analysis of

data.

Conclus ions

The findings of this research warrant the following

conclusion concerning the effects of rapid weight loss

on the efficiency of wrestlers under simulated competitive

conditions: rapid weight loss of 6.25 per cent body weight

within one week's time will not significantly affect the

efficiency of wrestlers.

Recommendations

The following recommendations are made following this

inves tigation:

1. It is recommended that this study be repeated

with high-school-age wrestlers;

2. It is recommended that this study be conducted

during the competitive season;

3. It is recommended that this study be revised and

administered during an actual competition;

4. It is recommended that a blood analysis be in-

cluded in a future study;

5. It is recommended that a study be done which

includes an investigation of electrolyte balance.
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APPENDIX A

AGES, HEIGHTS AND WEIGHTS OF SUBJECTS

Subject Age Height Pretest Weight

Brnier 18 62 inches 136.75 pounds

Knatchtade 20 72 inches 232.25 pounds

Kruger 21 64 inches 125.00 pounds

Roth 20 68 inches 155.00 pounds

Smith 19 65 inches 134.50 pounds

Tunage 22 75 inches 273.50 pounds
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APPENDIX B

STRENGTH TEST

Subjt Left Right
IjectT T2 T3 Ti T2 T3

Brnier 58 56 57 75 70 70

Knatchtade 70 77 83 80 75 70

Kruger 72 74 72 75 75 75

Roth 84 82 80 70 74 65

Smith 77 70 72 67 75 77

Tunage 82 82 84 84 89 82

y K y K X y
73.8 73.5 74.5 75.1 76.3 73.1

SD SD SD SD SD SD
9.4 9.7 10.1 6.2 6.5 6.0

Posttest

Subject Left Right
T1 T2 T3 T 1T 2  T3

Brnier 68 65 65 85 74 80

Knatchtade 75 82 85 84 85 76

Kruger 77 74 76 79 72 74

Roth 90 86 85 66 70 79

Smith 77 80 75 75 70 72

Tunage 92 75 95 95 94 92

75.8 74.3 79.1 84.6 80.0 78.5

SD SD SD SD SD SD
9.1 6.2 10.1 7.2 9.4 7.6
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APPENDIX C

RESTING BLOOD PRESSURE

Subject Pretest Posttest

Brnier 115/68 115/62

Knatchtade 124/94 118/85

Kruger 132/80 126/76

Roth 118/84 118/76

Smith 108/76 100/74

Tunage 136/90 122/88

X X X X

122/82 116/76

SD SD SD SD

10.5/9.4 8.9/9.1
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APPENDIX D

RESTING HEART RATE

Subject Pretest Posttest

Brnier 48 64

Knatchtade 80 76

Kruger 72 68

Roth 60 56

Smith 60 56

Tunage 76 88

66 68

SD SD

12.0 12.3
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APPENDIX E

TERMINAL WORKING BLOOD PRESSURE

Subject Pretest Posttest

Brnier 196/76 198/80

Knatchtade 198/132 196/131

Kruger 202/104 192/96

Roth 190/115 206/100

Smith 192/94 182/82

Tunage 184/100 184/90

193/103 193.0/96.5

SD SD SD SD

6.3/18.9 9.0/18.5
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APPENDIX F

RECOVERY HEART RATE

Subject Pretest Posttest

Brnier 84 88

Knatchtade 100 98

Kruger 96 80

Roth 88 84

Smith 76 76

Tunage 100 104

X X

90.6 88.3

SD SD

9.6 10.7
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APPENDIX G

RECOVERY BLOOD PRESSURE

Subject Pretest Posttest

Brnier 120/74 112/78

Knatchtade 126/100 126/98

Kruger 126/88 126/88

Roth 118/80 120/82

Smith 110/78 108/80

Tunage 136/98 134/98

X X X X

112.6/86.3 121.0/87.3

SD SD SD SD

8.8/10.8 9.6/8.9
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APPENDIX H

EXERCISE TIME (MINUTES)

Subject Pretest Posttest

Brnier 18 11

Knatchtade 31 37

Kruger 9 8

Roth 73 46

Smith 11 22

Tunage 41 13

30.5 22.8

SD SD

24.1 15.4
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APPENDIX I

-PROTEINURIA

Subject Pretest Posttest

Brunier 1/4 mg% neg.

Knatchtade 1/4 mg% neg.

Kruger 1/4 mg% neg.

Roth 1 1/4 mg% neg.

Smith neg. neg.

Tunage neg. neg.

XY X

0.33 0

SD SD

0.46 0
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