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Abstract

The study was carried out on 28 elite boxers from Sakarya
Boxing Club of the volunteer participants of our study. The
tension, the body temperature and the pulse of participants
were checked at the beginning of the study, during the study
and after the study. Before training and match in systolic
and diastolic tension values, after training and match in
sytolic tension values observed significant differences, but
in the other tension, values were not observed any
differences. Beforetrainingand matchinbodytemperature
values were observed differences, in the other values were
not observed any significant differences. Before training
and match were not observed significant differences in the
pulse values, but after training and match, we observed
differencesin the pulsevalues.

Introduction:

Boxing is generally a combat sport in which two people of
the same weight get points under the supervision of the
referee by punching each other in three rounds of three
minutes. Significant changes have been made in the
technical and competition rules in boxing. Among these
changes, especially the increase in the duration and the
number of rounds, causes increasing changes in the
physiological structure of the boxers. On the other hand,
despite the short length of the boxing match (3 rounds x 3
minutes), they focused on the necessity of the boxers to
have the necessary equipment to make an intense effort in
the ring (El-Ashker, 2011). However, most of the experts in
the field of combat sports have focused on studies on
physiological changes associated with combat effort
(Beneke et al., 2004; Toskovic et al., 2002; Kravitz et al.,
2003; Ghosh, 2010; Chatterjee et al., 2006). In this study; it is
focused on determining the differences orsimilaritiesin the
blood pressure, body temperature, and heartbeat numbers
among the physiological changes in the training and
competition conditions of elite-level boxers. In this context,
successful training adaptations to increase boxing
competition efficiency without decreasing energy
production caused positive physiological changes in
athletesand increased performance levels.

The energy obtained from aerobic and anaerobic
metabolism depends on the intensity and length of the
activity (Kraemer et al, 2o0mu). Short breaks in boxing
expressed by high-intensity movements throughout the
round are not enough for a full recovery. In addition, these

intensive movements cause high lacticacid production and
high blood lactate (Khanna & Manna, 2006). Therefore,
during the boxing competitions, heart increases, and high
blood lactate concentrations put a heavy burden on boxers
(Ghosh et al, 1995). Simultaneously, physiologists and
athletes need to be more conscious of the biochemical
changes that can be caused by prolonged exercise
(Warburton et al., 2002). As a result, the best method to
evaluate training programs and prevent overtraining is to
examine selected biochemical markers (Urhausen &
Kindermann, 2002; Gleeson, 2002; Umeda et al., 2008).
Therefore, coaches or trainers should be familiar with
physiological perspectivesrelated to education.

There are few studies in the literature regarding the
physiological demands of boxing (Khanna & Manna, 2006).
Studies have been conducted on heart rate, maximum
oxygen uptake (VO2Max), blood lactate (BL), which are the
physiological requirements of boxing (Kravitz et al., 2003;
Ghosh, 2010; Ghosh et al,, 1991). The aim of this study is to
determine the differences or similarities between the
physiological changes in the training and competition
conditions of the elite level boxers in blood pressure, body
temperature, and heartrate.

Fever is one of the most common complaints of
childhood. Itisaclinical condition that is misinterpreted by
families and often improperly treated. Most of the families
describe high fever as a disease rather than symptoms. The
approach to fever differs in different ethnic origins and
beliefs. When the body temperature is measured between
30-37 ° C, one-fifth of the parents evaluated this situation as
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fever and emphasized that medication should be given
immediately (Saz, 2009). Therefore, it reveals the necessity
for families to have information about why the fever is
caused, how it should be measured and evaluated, and what
treatment process they should follow.

Fever is considered to be a rise in body temperature.
Body temperature is 37 ° C on average for humans. Body
temperature values above 38 ° C rectally, 37.8 ° C in the ear,
37.2° Cinthearmpit are considered as fever. Fever occurs as
aresult of some biochemical reactions. Heat is released due
to blood flow, heart and muscle movements, bowel
movements, and the work of body organs. Keeping the body
temperature within normal values is provided with blood
flow and sweat glands in the skin. Substances secreted by
bacteria orviruses stimulate the bodyand cause an increase
in substances called endogenous pyrogen. These pyrogens
alsoacton the hypothalamusin the brain, raising the preset
thermostat temperature. During the rise of body
temperature, symptoms such as shivering and a feeling of
cooling in the hands and feet due to temporary narrowing
of the peripheral vessels occur. Metabolic rate increases by
10-12% for every 1° C rise above 37 ° C. With it, the need for
fluid and calories increases, heartbeat accelerates. All this
putsanadditional load on the heartand respiratory system.
The body temperature, which is kept constant against the
changes in environmental temperature, is between 36.5-37
° C. It was observed that the body temperature in children
was lowest in the early hours of the morning, and the
temperature was highest between 16.00-18.00 PM. It is
known that the daily changes in body temperature have a
cyclical structure that occurs during the day. Normally,
daily fluctuations are up to 0.6 ° C. The hypothalamus is
primarily responsible for the occurrence of fever in
response to exogenous, endogenous, and pyrogens. The
armpit area is a frequently preferred area for measuring
body temperature in children. Normally, the temperature
measured orally is 0.5 ° C higher than the armpit and the
breech temperatureis 0.8 ° C higher (Alpetal., 2012).

The heart is in the chest cavity, between the lungs, and
under the protection of the breastbone and ribs. The lower
part of the heart is against the diaphragm. The heart, an
extremely powerful muscle, is partly the size of each
person's own fist. An adult's heart weighs on average 300
grams. It is among the duties of the heart to pump blood
with enough pressure to reach the whole part of the body
and to ensure continuous circulation. The amount of blood
the heart will pump in a day is approximately 4 thousand
730 liters (http://www.sporakademisi.com). The heart, as
the engine of the body, starts working in the womb and
continues to work until death. With the arteries and veins,
the heart sends foodstuffs and oxygen to the whole body
and ensures that the dirt accumulated there is sent to the
lungs and kidneys for removal. There are blood vessels
within the muscles of the heart to nourish itself. These veins
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are divided into thin branches and provide the nutrition of
the whole heart. With the calcification and hardening of
this main vein of the heart, the heart cannot be fed
sufficiently, thisis called coronary insufficiency.

Methodology:

In the study, the first measurements (before, during, and
aftertraining) were taken one by one from theathletesat the
end of the 12-week preparation period before the Inter-
Provincial Incentive Competition in the Sakarya Boxing
Provincial Representation activity program. The second
measurements (before, during, and after the competition)
were also made in the Inter-provincial competition held
under the name of "Governorship Cup” within the activity
program of Sakarya Boxing Provincial Representation. In
both measurements, the values were obtained the same,
before training, during training, after training, before the
competition, duringand after the competition.

Theresults obtained by comparing the same values
between training and competition in the study were
evaluated statistically in the SPSS 17.0 program. The
competitions were held in the age categories of children,
seniors, stars, youth, and adults. (http://www.vucut.org).
Body temperatures were measured with an 'Omron' blood
pressure device, and with a 'Comfort Model 210 DM'
thermometer, primarily as blood pressure and pulse in the
competitions.

Results:

Table-1: Physical Information of Boxers (n=28)

Parameters Minimum Maximum Mean + SS
Age (years) 12 28 17.8%4.4
Body Weight (kg) 36 81 67.0%£25.0
Height (cm) 145 178 166.0+19.3

Table 2: T-test Results for Training and Competition Blood
Pressure (BP; mmHg) Values

Parameters n Mean =SS P
Pre-workout Systolic BP 28 132.64+16.59 0.000*
Pre-competition Systolic BP 28 117.64+8.33
Pre-Competition Diastolic BP 28 65.60+9.90  0.001*
Diastolic BP before training 28 76.10+9.61

Systolic BP during training 28 135.03+13.05 0.867
Systolic BP during competition 28 134.46+14.81
Diastolic BP during training 28 70.71£9.93 0.517
During the competition Diastolic BP 28 73.14+15.43
Post-workout Systolic BP 28 119.17+12.36  0.004*
Post-competition Systolic BP 28 110.67+7.01
Post-workout Diastolic BP 28 68.28+11.02  0.280
Post-competition Diastolic BP 28 65.14+10.29

*p<o0.001

Table 3: T-test results for training and competition body
temperature values in (° C)

Mean =SS P

28 36.31+0.29 0.218
28 36.67+0.39

Parameters n

Bodytemperature before training
Body temperature before competition
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Body temperature during training 28 37.44+36 0.000%

Body temperature during competition 28 37.58+0.32

Bodytemperatureaftertraining 28 36.16£0.26 0.743

Body temperature after competition 28 36.08+0.21
*p<0.001

Table-4: T test results for Training and Competition Pulse value

Parameters (number/min) n Mean=SS p
Pre-workout heart rate 28 79.28+8.07  0.571
Pre-match heart rate 28 88.17+10.24

Heart rate during training 28 209.85+7.70 0.187
Heart rate during the match 28 206.60+20.11
Post-workout heart rate 28 75.25%5.02  0.000%
Post-match pulse 28 77.21£4.33

*p<o0.001

Discussionand Conclusion:

The physical parameters of our study resembles with a
similar type of study where the physical parameters
evaluated between handball players and boxers, the height
of handball was determined as 1.72 + 02 cm, while the value
observed in boxers was; It was determined as 1.65 + o5 cm.
Again inasimilarstudy; While some physical parameters of
national and non-national taekwondo players are
examined, in male national taekwondo players; their
height was 1.81 + cm, and 1.76 + 5 cm for non-national
taekwondo players. In the continuation of the study, the
lengths of female national taekwondo playersare; Thisratio
was determined as 1.72 + 0 cm and 1.64 + o cm in female
non-national taekwondo players.

In the study conducted to find the relationship
between body composition and maximal oxygen capacity in
elite athletes, 175.55 + 1.08 cm in male athletes and female
athletes; [t was determined as162.06 +1.62 cm. In this study,
the bodyweight of the boxers was determined as 67.0 + 25.0
kg. While examining some physical and physiological
parameters of top-level basketball players during the
preparation period, bodyweight before the preparation
period; 88.60 + 9.87 kg body weight after the preparation
period; It was determined as 87.17 + 8.70 kg. In this study;,
the mean age of the boxers was determined as 17.8 + 4.4
years. In a similar study, considering the physical
characteristics of basketball and handball players, the
average age of handball players was determined as 12.50 +
0.60 years, while the average age of basketball players was
determined as12.86 + 0.83 years.

We found a significant difference between pre-
training hypertension and pre-competition hypertension,
and at the same time there was a significant difference
between pre-training low blood pressure and pre-
competition low blood pressure no significant difference
was found between hypertension during training and
hypertension during the competition. There was no
significant difference between low blood pressure during
training and low blood pressure during the competition .
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Although there was a significant difference between post-
training hypertension and post-competition hypertension,
there was no significant difference between post-training
hypertensionand post-competition hypertension.

When we examine similar studies on body
temperature; It was investigated whether the effect of
changing skin temperature for evaporative cooling on
perspiration during exercise or not. A cycling exercise was
applied to six healthy men. Esophageal temperature (Tes),
skin temperature (Tsk), local skin mean temperature, lower
left scapula (Tsl), local sweating rate (MSW) and skin blood
flow laser Doppler flowmeter at an ambient temperature of
30-23°C (40% RH) Measured continuously by (LDF).
Although the lower-left scapula decreased, the skin
temperature remained unchanged only after the onset of
sweating. It did not give the local sweating rate, but it was
determined that there was a temporary and continuous
increase in the early stages of exercise, and there was a
positive and significant interaction between the TSL
absolute value instead of the TSL change rate. Thus,
evaporative cooling may be affected by local skin
temperature changes in the early stages of exercise (Kondo
etal.,1996).

Looking at another study, body temperature can
exceed 1000 W during strenuous exercise. Some of the heat
produced is stored and the body center increases its
temperature by a few degrees. Increases in body
temperature are perceived by the centerand skin heat sinks,
and this sensory information is processed by the
hypothalamus to elicit appropriate responses. Other
sensory inputs in baroreceptors and osmoreceptors can
alter these responses. The evaporation of sweat and
increased skin blood flow are effective mechanisms for heat
distribution throughout the body. However, dehydration
impairs the capacity of sweat and body heat loss.
Temperature, humid environment, or inappropriate
clothing can cause heat loss in the body. Exercise training
developsa tolerance to exercise by increasing the sensitivity
of the relationship between sweat rate and core
temperature, decreasing the initial center temperature to
increase the level of sweating and total blood amount
(Gleeson,1998).

Another study was to investigate the effects of exercise
on core temperature bases after exercise for blood vessel
dilation and sweating. When we look at the method in this
study, in 6 subjects, 3 men and 3 women, on 2 separate days,
vasoconstriction decreased the mean temperature of a
whole-body perfused suit until the onset of
vasoconstriction. The mean body temperature was then
gradually increased until vasodilation and sweating began.
The study either performed a 15-minute cycle ergometry
(60% MaxVOz2) followed by 30 minutes of recovery
exercise, or they sat for 45 minutes without exercise.
Subjects were cooled again until the onset of skin
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vasoconstriction and followed until a rewarming period
was initiated. For vasodilation and sweating, core
temperature bases increased significantly after exercise at
0.49°C and 0.19°C. To compare the baseline between
conditions in both esophagus temperature and mean
temperature changes. We mathematically compensate for
changes in skin temperature using the linear skin additive
established to control sweating (10%) and vasodilation.
After exercise, the onset of sweating increased from 36.79 +
0.18°Ct037.05+0.23°C,to37.11+£0.21°Cand 36.56 + 0.12 °
C. . In contrast, consecutive measurements, without
exercise, show a time-dependent reduction (0.18) in the
onset of sweating, indistinguishable from the onset of
vasodilation. These data show that exercise has an
increasingly ongoing effect on temperature regulation
responsesafterexercise (Kenny, 2000).

Looking at another study, the study aimed to directly
compare the psychological results of 5% of hypohydration
or ehydration both in 33 ° C environments and during 23 ° C
exercise. Accordingly, 8 volunteers were taken into
consideration and performed the 4 1-h exercise duration
each at 60% maximum oxygen intake under the following
conditions: hot-hypohydrated, hot-ohydrated, warm-
hypohydrated and warm euphoria. Heart rate (HR), rectal
temperature, forearm blood flow, and oxygen intake were
measured as a minimum of 20,40,60 exercise. Whole-body
sweat rate was determined for each exercise period.
Hypohydration increased more than 0.6 ° C warm
environment (0.08 ° C hydration 1%) with 1% decrease in
body measurement in a hot environment. Moreover,
compared to dehydration, hydration increased forearm
blood flow and increased whole-body sweat during exercise
in a warm rather than warm environment. Decreases in
forearm blood flow and whole-body sweat rate seemed to
reduce heatloss, so the increase in exercise Tre in heat while
hypohydrated was calculated. This study demonstrates the
psychological consequences of hypohydration during
exercise that is exhausted in heat, and compared to
ehydration, hydration increased forearm blood flow and
increased whole-body sweat during exercise in warm rather
than warm environment. It has been determined that
decreases in forearm blood flow and whole-body sweat rate
seem to decrease heatloss (Buono & Wall, 2000).

In a study conducted to examine oxygen consumption
and lactate profile in elite young rowers, the heart rate was
determined as 179.7 + 12.17 beats/min. When we look at the
results of t-test analysis in dependent groups in this study
on heart rate, no significant difference was found between
the pre-training and pre-competition heart rate values (p>
0.05), and we also saw that there was no significant
difference between the heartratevaluesduring trainingand
during the competition (p> 0.05). However, a significant
difference was found between the post-training and post-
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competition heart ratevalues (p <0.05).

Conclusions:

It is seen that there is no significant difference between the heart
ratevaluesof the athletes beforeand during training, competition,
but there is a significant difference between the heart rate values
after training and after the competition. According to the data
obtained in thisstudy, itwas determined that the training loadings
applied to the athletes and the loadings under the competition
conditions were important within the framework of physiological
principles. Also, it is thought that the data obtained from this
studywill provideadatasourceand perspective to researchers who
will studyin this field.
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