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The effect of Coenzyme Q10 intake on some functional and biochemical

variables and aerobic endurance in advanced basketball players.

Asst. Prof. Dr. Ahmed Hassan Yas !

College of Physical Education and Sports Sciences — Al-Mustansiriya University !

( ! yasahmedhasan@uomustansiriyah.edu.iq)

Abstract

Coenzyme QI10, a naturally occurring antioxidant, is believed to play a
significant role in cellular energy production and protection against oxidative
stress. This study aimed to investigate the efficacy of Coenzyme Q10
supplementation on various functional and biochemical variables, as well as
aerobic capacity in basketball players. An experimental design was employed,
and the sample consisted of basketball players from the University of
Mustansiriya team, who were divided into a control and an experimental group.
The control group received a placebo in the form of capsules, while the
experimental group was given Coenzyme Q10 supplementation for 10 weeks.
The main results indicate that Coenzyme Q10 supplementation had a positive
effect on the variables studied. The researcher recommended that coaches pay
attention to providing players with essential supplements, including Coenzyme
Q10.

Keywords: Coenzyme Q10 — Functional — Biochemical — Aerobic Endurance.
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1-Introduction

The high demands of basketball on the physical
and mental capabilities of athletes drive coaches
and specialists to seek energy—generating aids,
such as nutritional supplements.  While
nutritional supplements serve various purposes
worldwide, only 5% are designed for high—
performance athletes to complement their diet
and enhance metabolic  function and
performance, a field of significant importance
[(Rawson, E. S., Miles, M. P., & Larson—Meyer,
D. E. (2018)(, Peeling, P., Castell, L. M.,
Derave, W., de Hon, O., & Burke, L. M. (2019)
]. The safe use of nutritional supplements
becomes crucial as a viable and reliable method
to meet the high nutritional requirements that
cannot be obtained solely from your daily diet
and improve athletic performance [Maughan, R.
J., & Shirreffs, S. M. (2012) ,( Vitale, K., &
Getzin, A. (2019) 1.

Coenzyme Q10 has gained attention for its
potential role in improving athletic performance
due to its involvement in mitochondrial energy
production and its antioxidant properties.
Numerous researchers have explored the use of
this supplement in various studies on athletes
and non-athletes. One such study, "The effects
of Coenzyme Q10 on biochemical markers and
physical performance in team sport athletes" by
Matthews Santos de Souza Fernandez et al.

[Fernandez, M. S. de S., et al. (2023)],

ISSN: 1658- 8452

summarized the effects of CoQ10
supplementation on metabolic and biochemical
outcomes and performance in athletes. The
study concluded that CoQ10 supplementation in
athletes leads to significant improvements in
antioxidant activity and performance while
reducing oxidative stress.

Similarly, a study by Sepideh Talebi,
Mohammad Hossein Pourgharib Shahi et al.,
titted 'The effects of Coenzyme QI(0 on
biochemical markers and physical performance
in team sport athletes," aimed to elucidate the
dose—dependent effect of Coenzyme Q10
(CoQ10) supplementation on exercise—induced
muscle damage (EIMD), physical performance,
and oxidative stress in adults [Talebi, S.,
Pourgharib Shahi (2024) ].

This research stems from the hypothesis that
Coenzyme Q10 supplementation can positively
influence certain functional and biochemical
variables, potentially improving some physical
abilities in basketball players, including aerobic
endurance. Hence, the significance of research
using this supplement to assist team members
in energy production and maintaining optimal
performance in basketball.

Search problem:

Basketball is a demanding sport that requires a
combination of anaerobic and aerobic energy,
as well as agility. Coenzyme Q10 is a natural
energy booster that can help increase energy

levels and vitality. This research aims to answer
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the  question: Does Coenzyme QIl0

supplementation have an effect on various

functional and biochemical variables, providing
energy for basketball players?"

Research Objectives:

1-To determine the effect of Coenzyme Q10
supplementation on the various functional
variables such as biochemical and aerobic
endurance variables in the study sample.

Research Assumptions:

1-There are statistically significant differences
between pre and posttest measurements on
the control group in some functional
biochemical and aerobic endurance variables.

2-There are statistically significant differences
between the pre— and post-measurements of
the experimental group in some biochemical
and aerobic functional endurance variables.

Research Areas:

Sample of the Study: Basketball team of
Mustansiriya University, College of Physical
Education and Sports Sciences.

Time: From 3/1/2023 to 7/5/2023.

Location of the study: Outdoor basketball
courts at Al-Mustansiriya University.
Terminology: "Coenzyme Q10 is a vitamin-like

substance, and its effects in the body resemble

those of vitamin E. It increases mitochondrial
activity and acts as an antioxidant in both
mitochondria and cell membranes, as well as
producing energy in every cell of the body.

Although CoQ10 is found in meat and fish, its

content in such foods is very low, so its

synthetic form is used as a dietary supplement

ISSN: 1658- 8452
'(Lass A & Sohal RS:1998, 352, 229-236).
Coenzyme Q10 is a fat-soluble vitamin-like
compound that seems to have many health
benefits, participating in cellular energy
production and functioning as an antioxidant.
These properties make it beneficial for
maintaining cells and for prevention and
treatment '(Coenzyme Q10: Is There a Clinical
Role and a Case for Measurement? (Clin

Biochem Rev J).
2-Field procedures for research:

2-1 Research Methodology: The
researcher used the experimental method due
to its suitability for the nature of the study. The
experimental method is defined as the
intentional change controlled by the researcher,
within a specific set of conditions affecting
issues and events, while monitoring and

interpreting all changes.

2-2 Research Sample: The sample
consisted of 10 players from the University of
Mustansiriya, College of Physical Education and
Sports  Sciences basketball team. The
participants were randomly divided into two
groups: a control group and an experimental

group, with 5 players in each group.
data table (1) Sample Homogeneity

Unit of Standard
Variables Mean Skewness
Measurement Deviation
Height Cm 176.8 7.260 0.289247
Weight Kg 74.2 7.598 0.092127
Age Years 20.8 2.057 0.145808

The sample is homogeneous if the value of the skewness coefficient is

confined to (+ ).

Table (1) shows that the research sample is
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homogeneous in the indicators (height-weight—
and age) as the values of the skewness
coefficient are as follows
0.289247/0.092127/0.145808, and all these
values are confined between (+)). This
indicates that 'the closer the skewness values
are to (+))., the more normally distributed the
scores are. However, if they exceed or fall short
of this range, it means that there is an error in

the sample selection.
2-3 Devices Used and Means of

Information Collection:

—Devices Used: (Basketball Court, Basketballs,
Medical Scale for Measuring Height and Weight,
Sterile Medical Syringes, Blood Storage Tubes,
Blood Sample Holder, Medical Cotton and
Sterilizing Materials)

—Means of Information Collection: (Arabic
and Foreign Sources, Personal Interviews, Tests
and Measurements, International Information
Network (Internet), Laboratory Results Form,

Expert Opinion Forms, Supporting Work Team
2-4 Specification of the
measurements and tests used in the

research: To determine the appropriate tests
and measurements for this study, the researcher
conducted an extensive literature review. This
involved collecting and analysing a wide range
of scientific articles and online resources. As a
result of this process, the following tests were

deemed suitable:"

ISSN: 1658- 8452
2-4-1 Functional and Biochemical
Tests: (Vozmax, SPo,, H B, RBC,
Pulse Rate).

—Maximum Oxygen Consumption Test
(VOZMAX)

—Test Objective: To measure maximum oxygen
consumption (VO,MAX)

—Equipment and Tools: (Fitmate Pro System,
Treadmills, Sanitary paper for cleaning breathing
masks, Disinfectant solution for sterilizing
breathing masks, Personal electronic scale with

measurement unit (kg) and its components,

Metal tape measure for height measurement).

—Procedures and Performance

Specifications:

After measuring the height and weight of each
player and prior to commencing the test, the
individual conducting the test shall clean the
breathing mask used for VO,MAX measurement
with a disinfectant solution, connect the
components of the (Fitmate pro) device, and
secure the pulse strap on the chest of the test
subject. Additionally, a Bluetooth pulse signal
receiver shall be installed in the (Fitmate pro)
device. Following this, the test subject's
information, including name, date of birth (day,
month, year), gender, height (in cm), and weight
(mass in kg), shall be entered into the device,
and the type of test to be conducted, which is
VO,MAX, shall be selected. Subsequently, the
breathing mask shall be firmly secured over the

mouth and nose using the designated straps
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around the head, ensuring that there is no air
leakage from the mask. The test subject shall
then step onto the treadmill and begin running
gradually with an increase in speed, while the
individual conducting the test controls the speed
increase on the treadmill from a specific button,
starting from (4.5) to (12) km/h. The (Fitmate
pro) device is equipped with a small screen that
displays a graphical box indicating the pulse
and maximum oxygen consumption (VO,MAX)
ratios, which will be monitored by the evaluator.

—Conditions:

y=It must be ensured that the subject is in a
normal state before starting the test, and to
identify their maximum pulse from the
equation (220 - age in years).

Y—Attention should be paid to increasing the
load gradient by controlling the speed on the
treadmill at the fifth and seventh minute and
monitoring the pulse, and observing the
subject when they reach a state of
exhaustion and are unable to continue
running on the treadmill.

v-Stopping the treadmill should be done by
gradually reducing the speed.

¢—Device readings are accepted when the
subject reaches (84%) or more of the
maximum pulse.

o—After the test, the breathing mask should be
cleaned with a disinfectant solution and dried
with paper towels.

1-The total test duration is (16) minutes as

indicated on the device display or until

ISSN: 1658- 8452

completion based on the subject's request to
stop due to inability to continue.
—Registration:
The device provides a comprehensive reading
strip for measurements related to (maximum
oxygen consumption measurement) VO,MAX
and some physiological indicators and results of
anthropometric equations.
—-Unit of measurement: millilitres \kg\minute
2-4-2 (Aerobic
Endurance)
—3000m Running Test

Objective of the test: Measure endurance

Physical Test

Tools used: Stopwatch — Visual signal to start
Location: Athletics track

Performance description: The player stands
behind the starting line, and upon receiving the
starting signal, they run.

Recording: The player’s time is recorded from
the moment the starting signal is given until they
cross the finish line to the nearest 1/100

second.
2-5 Field Research Procedures:

2-5-1 Pilot Study: A pilot study was
conducted on Tuesday, January 1, 2023, with
the assistance of the research team, involving
two players who were later excluded from the
research sample. The primary objectives of this
pilot study were:

1-To verify the suitability of the tests and

measurements.
2-To familiarize the participants with the testing

procedures and to identify and rectify any
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potential issues that might arise during the
testing process.

3-To ensure the proper functioning of the
equipment and instruments used.

4-To determine the time required to conduct the
tests.

5-To familiarize the research team with the
nature of the measurements and their
efficiency.

6-To establish the sequence of measurements
and tests.

2-5-2

measurements were conducted on Wednesday,

January 4, 2023, at 10:00 AM. Blood samples

Pre-tests: Pre—tests and

were collected from the players while seated,
with the assistance of a medical assistant. The
blood samples were placed in special tubes and
stored in a cooler after being drawn. The tubes
were labelled with the players' names and
numbers and then sent to the laboratory for
analysis. On the same day, a 3000-meter
endurance test was conducted. The following
day, Thursday, January 5, 2023, a VO2 max

test was conducted according to the established

ISSN: 1658- 8452

group, on the other hand, received a Coenzyme
Q10 (200 mg) capsule daily, also taken one
hour before each training session. The training
program was designed and supervised by the
coach.

2-7 Post-tests: Post-tests were conducted
on Sunday and Monday, March 18-19, 2023,
under the same conditions as the pre-tests.
Blood samples were collected from the players,
followed by a VO,max test. On the following
day, Monday, March

19, 2023, a physical endurance test was

conducted.

2-8 Statistical

(Arithmetic mean, Standard deviation, Paired

methods used:

samples t-test, Independent samples t-test,
Skewness).
3-Presentation, analysis, and
discussion of results:

3-1 Comparison of Pre-— and Post-

test Results in the Control Group:

Table (2) shows the results obtained before and after the

intervention for the control group.

prOtOCOI . Variables Unit of Pre Post Calculated T value significance
measurement X s X S T value Tabulation

2_6 Main Experiment, The maln VO,max mi/kg/min 5,0 2.58 A Y.o1 $IVE No sign.

. F:I‘se beats/min YAY.A 2.16 WAy | 176.2 YA No sign.
experiment was conducted on Sunday, =

HB g/100 ml \EAS .44 £YY AN VA No sign.

January 8, 2023. The control group received _— o Lo | o o0 | o ™ 218

a placebo capsule daily throughout the week, $p02 % aarr | 0311 | anes | 0270 o No sign.

.. . . 3000/m ]
one hour before each training session. This /mn/ Sec [ fann e vy No sign.
Under a significance level of 0.05 and a degree of freedom of n-1

protocol was followed for the entire 10-week

According to Table 2, when comparing the pre—
training program, which consisted of three

and post-test measurements and assessments
training sessions per week. The experimental

of the control group, no statistically significant
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differences were observed for the variables
under investigation. The mean Vo2max value
for the pre-test was 44.0 with a standard
deviation of 2.58, while the post-test mean was
43.6 with a standard deviation of 2.56. The
calculated t-value for this comparison was
0.674. However,

chosen significance level was 2.132. Since the

the critical t-value at the
calculated t—-value did not exceed the critical t—

value, the observed difference was not
considered statistically significant. Similarly, for
the Pulse Rate variable, the pre-test mean was
182.8 with a standard deviation of 2.16, and
the post-test mean was 178.7 with a standard
deviation of 176.2. The calculated t-value was
0.248, which was also smaller than the critical
t-value of 2.132. Therefore, the difference in
Pulse Rate between the pre— and post-tests
was not

Regarding the haemoglobin (Hb) variable, the
mean pre-test value was 14.3 with a standard

deviation of (.99, while the mean post-test

ISSN: 1658- 8452
Regarding the SpO, measurement, the mean
pre—test value was 98.32 with a standard
deviation of (0.311, while the mean post-test
value was 98.44 with a standard deviation of
0.270. The calculated t-value was (.76, and
the critical t-value was 2.132. Since the
calculated t-value is smaller than the critical t—
value, the difference was not significant.
Similarly, for the 3000m running test, the mean
pre—test time was 12.6 minutes with a standard
deviation of 3.9 minutes, while the mean post-
test time was 13.11 minutes with a standard
deviation of 0.270 minutes. The calculated t-
value was 5.11, and the critical t-value was
2.132.

calculation error here, as a t-value of 5.11

However, there seems to be a

would indicate a significant difference.
3-2 Presentation and analysis of the
results of the pre- and post-tests of

the experimental sample

Table (3) Results of the pre— and post-tests for the

experimental sample

value was 14.22 with a standard deviation of

Variables

Unit of

measurement

pre

Calculated

s T value

T value

Tabulation

significance

0.88. The calculated t-value was 1.18, and

VO2max

mi/kg/min

the critical t-value was 2.353. Since the

Pulse

Rate

beats/min

calculated t-value is smaller than the critical

HB

/100 mi

Y

RBC

million/uL

t-value, the difference was not significant.

Sp02

%

¢

Similarly, for the RBC count, the mean pre-

3000/m

[Jrun

Sec

AR

Y,YA

Y,YoA

2.132

sign.

sign.

sign.

No sign.

No sign.

sign.

test value was 5.78 with a standard deviation

Under a significance level of (.05 and a degree of freedom of n-1

of 0.43, and the mean post-test value was 5.41
with a standard deviation of 0(.39. The
calculated t-value was (.88, and the critical t—
value was 2.132. Again, the difference was not

significant.

According to Table 3, the experimental group

showed statistically significant differences
between the pre- and post-test measurements
and assessments for the studied variables. The

mean pre-test Vo2max was 47.2 with a
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standard deviation of 1.84, while the mean
post-test Vo2max was 55.8 with a standard
deviation of 2.64. The calculated t-value was
2.64, which was greater than the critical t—value
of 2.132,

Similarly, for the Pulse Rate variable, the mean

indicating a significant difference.

pre-test value was 178.2 with a standard
deviation of 1.12, and the mean post-test value
was 182.7 with a standard deviation of 2.56.
The calculated t-value was 2.137, which was
also greater than the critical t-value of 2.132,
indicating a significant difference.

Regarding the haemoglobin (Hb) variable, the

mean pre—test value was 13.6 with a standard

deviation of 2.106, while the mean post-test

value was 16.66 with a standard deviation of

3.22. The calculated t-value was 2.630, which

was greater than the critical t-value of 2.132,

indicating a significant difference. For the RBC

count, the mean pre—test value was 4.78 with a
standard deviation of (.314, and the mean
post-test value was 4.90 with a standard
deviation of 0.371. The calculated t-value was
0.410, which was smaller than the critical t-
2.132,

For the SpO2 measurement, the

value of indicating no significant
difference.
mean pre—test value was 96.4 with a standard
deviation of (.38, while the mean post-test
value was 98.2 with a standard deviation of
0.32. The calculated t-value was 1.52, which
was smaller than the critical t-value of 2.132,
indicating no significant difference. Finally, for
the 3000m running test, the mean pre—test time

was 13.22 minutes with a standard deviation of

ISSN: 1658- 8452

3.38 minutes, and the mean post-test time was
11.08 minutes with a standard deviation of 2.8
minutes. The calculated t-value was 2.358,
which was greater than the critical t-value of

2.132, indicating a significant difference.
Y-y presentation and analysis of the

results of post-post tests and

measurements for the control and

experimental samples:

Table (4) Results of post-post tests and measurements

for the control and experimental samples.

Variab

les

Unit of Post T value

postexperimental Calculate significa
measure control Tabulatio

d T value nce
ment x s x s n

VO2m

ax

mi/kg/min AR Y.on o0o,A Y1 ARG sign.

Pulse

Rate

beats/min YWWAY ARG VAY,A Yo 2.331 sign.

HB

g/100 ml €YY SAA 3,1 2.882 et sign.

RBC

million/uL 0,81 ora £,9. LYV v.Yor No sign.

Sp0O2

% LV ¥ 0.270 AAY oYY 1.060 No sign.

3000/

m /run

sec NN 8, VYA YA 2.319 sign.

Significant under the significance level of (.05 and degree of freedom n-2

Table 4 shows that there were statistically
significant differences between the control and
experimental the

groups in post-test

measurements of the studied variables. For
Vo2max, the mean post-test value for the
control group was 43.6 with a standard
deviation of 2.56, while the mean for the
experimental group was 55.8 with a standard
deviation of 2.64. The calculated t-value of
2.71 was greater than the critical t-value of
2.306,

Similarly, for the Pulse Rate, the mean post-test

indicating a significant difference.
value for the control group was 178.7 with a
1.76, and for the

was 182.8 with a

standard deviation of

experimental group, it
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standard deviation of 2.56. The calculated t-
value of 2.33] was also greater than the critical
t-value, indicating a significant difference.
Regarding the blood haemoglobin (Hb) variable,
the mean post-test value for the control group
was 14.22 with a standard deviation of (.88,
while for the experimental group, it was 16.66
with a standard deviation of 3.22. The
calculated t-value of 2.882 was greater than
the critical t-value of 2.306, indicating a
significant difference.

For the RBC count, the mean post-test value
for the control group was 5.41 with a standard
deviation of (.39, and for the experimental
group, it was 4.90 with a standard deviation of
0.371. The calculated t-value of 0.253 was
less than the critical t-value of 2.306, indicating
no significant difference.

For the SpO2 measurement, the mean post-test
value for the control group was 98.44 with a
standard deviation of (.270, and for the
experimental group, it was 98.2 with a standard
deviation of (0.32. The calculated t-value of
1.060 was less than the critical t-value of
2.306, indicating no significant difference.
Regarding the 3000m running test, the mean
post-test time for the control group was 13.11
minutes with a standard deviation of 5.11
minutes, and for the experimental group, it was
11.08 minutes with a standard deviation of 2.8
minutes. The calculated t-value of 2.314 was
greater than the critical t-value of 2.306,

indicating a significant difference.

ISSN: 1658- 8452
3-4 Discussion of results:

By examining Data table 4, we observe
significant differences in VO, max
measurements, favoring the experimental group.
The researcher attributes these differences to
the CoQ10 nutritional supplement administered
to the experimental group.

Scientific literature indicates a correlation
between the coenzyme Q10 (CoQl0) and
maximal oxygen consumption (VO, max).
CoQl10 plays a crucial role in intracellular
energy production, particularly within the
mitochondria, which are responsible for
generating energy. When CoQ10 levels are
adequate, mitochondria can function more
efficiently, leading to improved utilization of
oxygen and its conversion into energy. This
aligns with a study by 'Ylikoski et al. () that
CoQ10 supplementation at a dose of 90 mg for
12 weeks resulted in a small but significant
increase in VO2 max among skiers compared to
the placebo control group.(YIikoski, T, Piirainen,
J, Hanninen, O, and Penttinen, J.Y+14),
Performance enhancement can be achieved
through a combination of increased efficiency,
effectiveness, and supplementation, which aligns
with the study's objective. Therefore, CoQ1(
can contribute to an increase in VO,max, a
measure of the body's efficiency in utilizing
oxygen during exercise.

It is important to note that the biological effects
of reactive oxygen species (ROS) depend not

only on their quantities but also on their
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chemical nature, intracellular and tissue location,
and rates of formation and decay. ROS serve
as primary regulators of cellular functions,
inducing adaptive responses when produced in
limited quantities but causing damage when
produced in excess, leading to oxidative stress
and cellular dysfunction (Sies H. Oxidative
Stress: 1985. pp. 1-8).

'"CoQ10 is a fat-soluble, vitamin-like compound
found ubiquitously in nature, playing a key role
in cellular bioenergetics by acting as a
coenzyme in the mitochondrial respiratory chain
to supply cells with energy (Bhagavan H.N.,
Chopra R.K.003)(Ernster L., Dallner G.
Biochemical, 10.1016/0925-4439 (95) 00028-
3).

Regarding heart rate measurements, there were
significant  statistical differences in post-
measurement, favoring the experimental group.
The researcher attributes these significant
differences to the Coenzyme Q10 supplement,
as CoQl0 is known to increase VO,max,
consequently leading to an increase in pulse
rate. This implies a strong correlation between
maximal oxygen consumption (VO,max) and
heart rate. In fact, heart rate is commonly used
as a factor to estimate VO,max. When the
body's demand for oxygen increases during
exercise, heart rate increases to deliver more
oxygen to the muscles.

During physical exercise, heart rate increases,
as does the rate of oxygen delivery to the body.
Because these two are linked, both maximal

oxygen consumption (VO,max) and heart rate
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are valuable tools used to assess an individual's
cardiovascular fithess level. "This means that as
oxygen pulse increases, it indicates an
improvement in the efficiency of the systems
and their ability to extract oxygen "(Muhammad
Hassan Allawi and Abu Al-Ala Abdel Fattah:
1984, p. 224) from the blood. In general, the
higher the VO,max, the higher the maximum
heart rate a person can reach. One of the
factors affecting VO2 max is heart rate, as one
of the signs of reaching VO2 max is a heart rate
increase exceeding 180 beats per minute
'Regarding the measurement of HB (Hgb), the
researcher noted, through Data table (4), a
significant difference in favor of the post-
measurement for the experimental group. The
researcher attributes this increase to the fact
that continuous exercise training increases the
body's demand for oxygen. This sends a signal
to the kidneys to produce erythropoietin, a
hormone responsible for increasing the
production of red blood «cells that carry
haemoglobin. Consequently, the level of
haemoglobin in the blood gradually increases
with regular training.

This increase can also be attributed to the fact
that the enzyme CoQ1( works to increase VO2
max and consequently increase the heart rate,
which increases the demand for oxygen and
thus increases the level of haemoglobin in the
blood."

'Regarding the measurement of SpO2, the
differences were not significant and favored the

post-test of the experimental group. The
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researcher  attributed the  non-significant
differences to the close mean values between
the control and experimental groups, knowing
that the ratio is within normal limits in the blood.
The oxygen saturation for the post-test of the
experimental group, according to the mean
values, was higher than that of the control
group. This is attributed to the effect of the
nutritional supplement on the maximum oxygen
consumption (VO,max). As the VO,max
increases, oxygen consumption during exercise
increases. Over time with training, adaptations
occur in the body's capacity, especially the
muscles, to use oxygen efficiently. As stated in,
(Bastawisi Ahmed: 1999, p. 86)" The efficiency
of muscular work is related to the presence of a
high percentage of oxygen in the muscles."

As for the 3000m running test, the differences
were significant in the post-tests and in favor of
the post-test of the experimental group. The
researcher attributed these differences to the
effect of the Coenzyme Q10 supplement given
to the experimental group. One of the most
important benefits of Coenzyme Q10 is that it
helps convert food into energy. This energy is
essential for aerobic exercise, such as running
and cycling. Many studies suggest that
Coenzyme Q10 may help improve aerobic
exercise performance. It helps improve aerobic
endurance in several ways. First, it helps
produce energy in cells, allowing you to
continue exercising for longer. Second, it helps
reduce oxidative stress caused by strenuous

exercise. Oxidative stress can damage cells and
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lead to fatigue.“CoQ10 works as an antioxidant
and removes free radicals, increases the vital
energy of the mitochondria, and improves
aerobic capacity (G. Morris, G. Anderson, M.
Berk, M. Maes, Mol. Neurobiol. 48 (3) (2013)
883-903)(A.M. Remes, E.V. Liimatta, S.
Winqvist, U. Tolonen, J. Ranua, K. Reinikainen,
I.LE. Hassinen, K. Majamaa, Neurology 59 (8)
(2002) 1275-1277).

4-Conclusions and recommendations:

4-1 Conclusions:

1-There was a positive effect of coenzyme Q10
supplementation on VO2 max in the study
participants.

2-Coenzyme Q10 supplementation had a
positive effect on aerobic endurance

3-Coenzyme Q10 supplementation had a
positive effect on bothfunctional variables,
heart rate and haemoglobin

4—functional  variables, heart rate and

haemoglobincount (RBC) or  oxygen
saturation (Sp02)

4-2 Recommendations:

1-Using Coenzyme QI(0 as a supplement
alongside training programs in team and
individual sports.

2—-Conducting similar studies on other sports
using Coenzyme Q10 supplementation

3-Measuring the effects of Coenzyme Q10 on
other functional and biochemical variables

that were not measured in this study.
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A Therapeutic Program for the Flat Feet and its Impact to the Degree of

Painin Middle School Students in Al-Qadisiyah Governorate
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Abstract

Scientific research is a basic pillar and sports medicine is considered one of
the branches of science. One of the injuries is the injury of the flat feet and
how to evaluate this deformity, which leads to the appearance of pain when
practicing sports and according to the scientific measurements adopted by
the researcher and using the foot scan to reach fruitful results and know the
weaknesses to overcome the obstacles and difficulties facing the owners of
flat feet. This research was supported by consultation with many medical
specialists, as they stressed the existence of a correlation between flat feet
and the degree of pain among practitioners of sports. This led the
researcher to the importance of this problem and the need to develop a
program based on this deformation and according to this work, the
researcher reached the results, the more the comb of the foot moves away
from the line of travel, the greater the angle between the longitudinal axis of
the foot and the direction of walking, which led to increased pain in the
injured. The larger the foot impression, the greater the degree of pain in the
injured and the more there is an imbalance in the foot that led to the lack of
distribution of strength between the metatarsals and the heel of the foot.
Through the above research and its results, the researcher recommends the
need to rely on these therapeutic exercises to repair this deformity because
the sample is at the age of (13-15), that is, in the developmental stage.

Keywords: Program — the Flat Feet — Middle School Students.
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I.5.5.1
1-Introduction and importance of

research:

Nations and peoples today are greatly
concerned with human health and give it
attention and care because human health is the
first pillar in the construction and development
of society and the measure of its progress. The
use of modern devices is one of the necessities
to detect the extent of weakness or defect in
one or both feet, and the accompanying
negative symptoms that affect the rest of the
body. The healthy texture of the individual is of
great importance for social health, and this
research seeks to share other studies to reach
the best ways to maintain the return of the body
to its natural structure using therapeutic
exercises that perform distortions .

There is no doubt that the foot is one of the
important parts and is the pillar of the body's
load. Therefore, the components of the foot
should be bones, muscles, tendons, ligaments,
joints, blood vessels and cartilage at their best
to be able to perform the functions of the foot
and smooth, especially since one of the most
prominent deformities that affect the foot is the
condition that disappears or almost disappears
the curvature of the foot between the heel and
the fingers, which makes the soles of the foot
settle flat on the ground and achieves the
articulation of the bones of the foot the ability to
exercise various movements such as walking,
running, jumping and others, because the
important function of the arch of the foot is its

ability to absorb shocks and prevent pressure

ISSN: 1658- 8452

on the blood vessels and the rest of the nerves,
muscles and ligaments in the soles of the foot
by distributing the pressure applied to the
different parts of the foot.

The research ball was crystallized through the
presence of sports—loving individuals who suffer
from flat feet and the negative effects of this
flat feet, some of which are psychological and
the largest part is physical. The psychological
state is concerned and unstable because of his
feeling that this deformation reduces his athletic
effectiveness and his ability to achieve the sport
required by his age and is directly related to the
strong will. As for the physical factor, it is
another disability and essential. Therefore, the
discovery of defects and defects in the internal
surface of the foot gives the appropriate
guidance to the individual to repair the
psychological factor. When the student practices
a certain effectiveness, he faces difficulties in
achieving what leads to the stopping plateau of
the student, which is the student's access to a
certain extent after which he cannot raise his
abilities and his ability to reach the higher
levels, and achieve what he aspires to and also
the state of head pain when exerting effort,
which hinders the student and reduces his
abilities and his ability to practice events and
reach high levels. Hence, the importance of
research that it is a study to rehabilitate
deformations or defects in the internal surface of
the foot and relieve the pain that accompanies
the deformity suffered by the owners of the flat

foot.
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Research Problem:

Through the work of the researcher as a
teacher and participant in sports activities and
races, he noticed a problem related to the
negative effects of flat footers on reaching to
achieve victory because of the deformation in
the foot, as they cannot reach what they wish to
achieve good results or what they aspire to,
because flatfoot affects the human body, which
causes imbalance, head pain, neck pain, knee
pain, low back pain, and the feeling of rapid
fatigue as a result of the involvement of many
muscles and the lack of distribution of pressure
on the soles of the foot equally, which leads to
the feeling of pain and the appearance of
fatigue. Therefore, addressing the imbalance
leads to overcoming obstacles and raising the
level to achieve achievement, reduce pain and
overcome the state of stopping and stagnation

that affects the student.

Research objectives:

1-Identifying the flatness of the feet using a foot
scan device among middle school students in
Qadisiyah Governorate.

2-Preparing a rehabilitation program to treat flat
feet among middle school students in
Qadisiyah Governorate.

Research Hypotheses:

1-The treatment program led to the repair of
the deformity in the feet .

2-The treatment program for flat feet reduced

the degree of pain when exercising .

ISSN: 1658- 8452
Research fields:

Human field: Students aged (13-15) years
who suffer from flat feet or feet, the number of
(13) individuals is medium for boys, medium for
boys, medium for Al-Hassan for boys, medium
for Al-Azhar Al-Sharif

Spatial scope: Sports Activity Hall in
Diwaniya, Biomechanical Laboratory, Faculty of
Physical Education, Qadisiyah  University,
Medium School for Boys.
Time Range: From
11/6/2024.

2-Research Methodology and Field

26/12/2023  to

Procedures:

2-1 Research Methodology:
Use the one-group experimental approach to

suit the nature of the research

2-2 Research Community and

Sample:

Society means ((all the vocabulary of the
phenomenon studied by the researcher, that is,
all individuals, people or things that are the
subject of the research problem) (Obeidat,
1988, p-105)

The research community was identified and they
are the players at the ages of (13-15) years,
their number was (16 individuals). The research
sample was deliberately selected and they are
the students who suffer from flat feet and feet
and formed 92% of the original community. Two
individuals were excluded because of their lack

of commitment to the training units. Thus, the
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number of members of the sample that the

researcher studied became (14) individuals |,
who suffer from (flat feet or feet). The sample
was homogenized in terms of (height, weight,
age, training age) as shown in Table (1):

Table (1)

Arithmetical Standard
Coefficient of
# Variables mean deviation
variation
(Maths) (Maths)

1 Height 149.8 13.47 572
2 Width 45.9 11.66 483
3 Age 13.5 521 944

*If the value of the coefficient of difference is less than
(30), it means that there is homogeneity in the sample
(Hussein Mardan, 2006, 95)

2-3 Devices, tools and means used in

the research:

The researcher conducted several personal
interviews with experts and specialists
(Appendix (1)) in the field of medicine and
mathematical physics. In light of these
interviews, the researcher relied on
identifying the idea of the research and its
problem and choosing the variables related
to the research. After that, a set of variables
nominated by the researcher were selected
for adoption as variables by experts
according to the methodology of scientific
research.

A form has been prepared to measure the pain
associated with the flattening of the foot or
feet after presenting it to the specialists.

Zebris digital foot scanner platform device
(German-made)(Appendix  (2)).

length. Medical Scale. nicon zoom camera

Measuring

50 mg. Calculator (laptop dell).

ISSN: 1658- 8452
2-4 Field Research Procedures:
2-4-1 Determining the degree of
pain:

2-4-2 Measuring flat feet: Before
conducting the test on thefoot scan of the
research sample, a preliminary test was
conducted on the community (16) to determine
the flatness of the feet or foot in different places
(Faculty of Physical Education and Sports
Sciences, closed hall for sports activity). The
researcher conducted a test (water pool) by
immersing the feet of the sample in the water
pool and then printing the feet on a flat and dry
ground. (14) individuals with flat feet or feet

from the identified community (16)

Figure (1) footprint, footstep

2-4-3 Reconnaissance Experiment:
The researcher conducted a survey experiment
on some of the (5) sample members to identify:
Validity of the form for the research sample
Device Validity for Search Sample

Relevance of exercises to the research sample

The time taken by the sample during the tests.
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2-4-4 Pre—test: The pre-test was
conducted on the research sample by
measuring the degree of flathess and the

degree of pain .
2-4-5 Application of the therapeutic

approach: The therapeutic approach was
applied to the research sample for a period of 8
weeks by five therapeutic units per week and by
40 therapeutic units for the purpose of treating

the deformity in the metatarsal.

2-4-6 Post-test: The researcher was keen
to conduct post-tests under the same conditions
in which the pre-test was applied. Statistical
means. The researcher used the statistical bag
(Spss)

3-Presentation, Analysis and

Discussion of the Results:
3-1 Displaying the shapes of the
average foot pressure and the average

foot strength:

When viewing the shapes obtained from the foot
scanner, we will notice that the transfer by force
from the heel of the foot to the combs is not
ideal in the pre—test, as well as the difference in
pressure and strength. We notice the transfer
by force incorrectly. Once we notice that the
pressure in the heel is small and the increase in
the combs, and once we notice that the
pressure in the heel is large and in the combs is
small, but in the post-test, the transfer of force

was characterized by a streamlined presence

ISSN: 1658- 8452

and that the distribution of pressure was ideal
on the foot .

Here are some examples:

ieft max presdire. Nem2 night max pressure

Fig (1) Shows the pressure and strength rate of the foot
We note that the uneven transfer of force leads
to an uneven distribution of pressure, that is, we
note that the pressure in the heel of the right
foot is low and then it is large in the combs,
which is not ideal in the pre—test .

Average Max Pressiure
Mem'g It ma prassiry Hem

T . I |
0 W M 40 0 0 W M %0 W G W @ a0 40 % G0 70 A0 sa 100

Avaraged Forca
e e H

T
" 25 N, 22.0% from gait cycle
M force 2 1125 N, 63 0% from gai ccle

Figure (2) Shows the average strength and pressure of

the foot

We note that the uneven transfer of force leads
to an uneven distribution of pressure, that is, we
note that the pressure in the heel of the left foot
is low and then it is large in the combs, which is

not an ideal distribution. (Fig.3)
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Table (2) Shows the arithmetic mean, standard deviation
and correlation coefficient between the degree of pain and

the rotation of the foot of the right leg

F|g(3) ShO\;\;S tr;é rate of force and pres;:;gw;n the foot

In this form, we note that the uneven
transmission of force leads to an imperfect
distribution of pressure, that is, we note that the
pressure in the heel of the foot is large and
then there is little in the combs. Any imperfect
distribution leads to many problems as a result
of the body making many adaptations to
maintain the imaginary line of the body, which
causes pain in different parts of the body. In the
post-test, the force and pressure on the heel
and combs were distributed in a wonderful flow
that achieved perfect balance and did not show
pain to the individual .
3-2 Presentation, analysis and
discussion of the results of flattening
variables to the degree of pain:

3-2-1 Presentation and analysis of
the results of the two variables of the
degree of pain and rotation of the foot

of the right man:

Standar | Correlati
Arithmetic d on
Variabl (Significan
al mean deviatio | coefficie Sig.
es ce level)
(Maths) n nt
(Maths) (Maths)
Degree
. 12.4 2.5
of pain
Rotation Corpora
0.73 0.007
of the te
: 8.76 4.35
right
foot

Through Table (2), it was found that the
arithmetic mean of the degree of pain is (12.4)
and the standard deviation is (2.5), and that the
arithmetic mean of the right foot rotation is
(8-76) and the deviation of the right foot rotation
is (4.35). The correlation coefficient was
(0.73)at the level of significance is (0.007).
This means that there is a high moral
correlation between the degree of pain and the
rotation of the right foot, that is, whenever the
angle between the longitudinal axis of the foot
and the direction of walking increased, the pain

increased in the injured .

3-2-2 Presentation and analysis of
the results of the two variables of the
degree of pain and rotation of the foot

of the left leg:
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Table (3) Shows the arithmetic mean, standard deviation
and correlation coefficient between the degree of pain and

the rotation of the left foot

Standa Correlati
Arithmeti rd on
Variabl (Significan
cal mean deviati coefficie Sig
es ce level)
(Maths) on nt
(Maths) (Maths)
Degree
. 12.4 2.5
of pain
Unsignific
LEFT -0.043 454
ant
FOOT. 12.16 915
(grunts)

Through Table (3), it was found that the
arithmetic mean of the degree of pain (12.4)
and the standard deviation (2.5) and that the
arithmetic mean of the left foot rotation (12.16)
and the deviation of the left foot rotation (5.915)
and the correlation coefficient (-0.043) at the
level of significance (0.454)This means that
there is a non-significant correlation between
the degree of pain and the rotation of the left

foot.
3-2-3 Presentation and analysis of
the results of the pain and footprint

variables for the right man:

Table (4) Shows the arithmetic mean, standard deviation
and correlation coefficient between the degree of pain and

the footprint of the right man

ISSN: 1658- 8452

arithmetic mean of the right foot print (74.9) and
a standard deviation of (18.568). When finding
the correlation coefficient of (0.763) at the level
of significance (0.005), this means that there is
a high moral correlation between the degree of
pain and the foot print of the right man, that is,
the greater the foot print, the greater the degree
of pain in the injured .

3-2-4 Presentation and analysis of
the results of the two variables of the
degree of pain of the foot print of the

left leg:

Table (5) Shows the mean, standard deviation and
correlation coefficient between the degree of pain and the

footprint of the left leg

Standar | Correlati

Arithmetic d on
Variabl (Significan
al mean deviatio | coefficie Sig.

es ce level)
(Maths) n nt

(Maths) (Maths)

Degree
12.4 2.5
of pain
Immateri
LEFT 0.321 0.183 |
a
FOOT. 79-91. 973
(grunts)

Arithmeti | Standard | Correlation | (Signific
Variables cal mean | deviation | coefficient ance Sig
(Maths) (Maths) (Maths) level)
Degree of
) 13.4 3.5
pain
Lifting up 763 0.005 Moral
the right 74.9 568
leg.

Through Table (4), it was found that the
arithmetic mean of the degree of pain (12.4)
and the standard deviation (2.5) and the

Through Table (5), it was found that the
arithmetic mean of the degree of pain (12.4)
and the standard deviation (2.5) and the
arithmetic mean of the right foot print (79.91)
and the deviation of the right foot print (7.973)
and when finding the correlation coefficient of
(0.763) at the level of significance (0.005), this
means that there is no correlation between the

degree of pain and the foot print of the left man.

The International Sports Science Journal, Volume. Vv, Issue Y, January. 202°

WWW.ISSJKSA.COM ISSN: 1658- 8452 Paper ID:59




i,

H Mu ISSJ JOURAL
11 The International Sports Science Journal, vol. 7, Issue. 1, January. 2025

L. 551
3-2-5 Discussing the results of the

degree of pain associated with

rotation and foot impression:

After presenting and analyzing the results
reached from the pain measurement form and
the foot scanner, it was found that there is a
significant correlation between the right foot and
the appearance of pain symptoms in different
places in the body, such as the head, lower
back and knees, as all that the foot moved
away from the course of movement, all that led
to its dislocation or (the lack of distribution of
body weight on the base of the support, which
represents the comb), and this in turn leads the
body to a set of adaptations to maintain the
imaginary line that passes from the nipple of the
ear through the shoulders and hips to the heels.
These adaptations work on the appearance of
pain in different places of the body, and this is
confirmed by many specialists, including (Dr.
Bassem Abdel Amir, a nervous sentence
board), (Dr. Ammar Khyun Jarallah, an Arab
fracture board) and (Dr. Hayy Faleh Mohammed
,a fellow of the American College of Surgeons,
a specialist in bone and fracture surgery).

As for the lack of a correlation between the
variables of rotation and footprint and the
degree of pain variable, because three
members of the sample were suffering from
flattening of the right foot only, and the small
size of the sample led to the lack of

correlations.
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4-Conclusions and Recommendations

4-1 Conclusions:

1-Therapeutic exercises have greatly reduced
flat feet.

2-The further away the metatarsal from the line
of travel, the greater the angle between the
longitudinal axis of the foot and the direction
of walking, which leads to increased pain in
the injured.

3—-Compensatory exercises must be performed
to maintain the texture .

4-The larger the impression of the foot, the
greater the degree of pain in the injured

5-Whenever there is an imbalance in the foot,
the force is not evenly distributed between
the heel of the foot and the metatarsals.

4-2 Recommendations:

1-The need to study the other variables of this
sample and their relationship to the
appearance of pain in different places in the
body.

2-The need to conduct research on the
behavior of people with flat feet.

3-Conducting similar studies to compare the
owners of flattening the right foot and
flattening the left foot.

4-The need to conduct a study on the design of

special shoes for people with flat feet.
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Appendices

Appendix (1) Personal interviews;

Prof. Dr. Ali Mahdi Hadi, Falsaja ,Volleyball, Faculty of Physical Education and Sports Sciences,
Qadisiyah University,18/10/2023,at (10) am.

Prof. Dr. Falah Hassan Abdullah, Falsaja, Basketball , Faculty of Physical Education and Sports
Sciences, Al-Qadisiyah University, Faculty of Physical Education and Sports Sciences
Laboratory,19/10/2023,at 9 am.

Prof. Dr. Asaad Adnan Aziz, Falsaja ,Volleyball , Faculty of Physical Education and Sports Sciences,
Al-Qadisiyah University, Volleyball Court,16/10/2023,at 10:30 am.

Dr. Bassem Abdel-Elah Ali, Board of Pediatric Wholesale Medicine, Specialty of Neurology, Diwaniya
Teaching Hospital, Neurological Wholesale Consultation,4/10/2023, at 10.14 am.

Dr. Ali Abdel Abbas, Arab Board, Fracture Physician, Diwaniya Teaching Hospital, Administrative,
3/10/2023, at 12 pm.

Dr. Yahya Faleh Mohammed, Fellow of the American College of Surgeons, Physician of Orthopedic and
Fracture Surgery, 10/10/2023,at11.36am.
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Appendix (2) Measuring the symptoms associated with flat feet
The researcher intends to conduct a research on (measuring the flatness of the foot or feet using a foot

scanner) and its effect to the degree of pain in middle school students in Qadisiyah Governorate)

# Symptoms Marking

Fatigue

He suffers from head pain

He suffers from neck pain

1
2
3 Suffers from pain in the lower back
4
5

Suffers from pain in the knees

Appendix (3) Digital Foot Scan ®( Explicit Abdul Karim Alfadli and (others): 2012, 5)

—It is a digital electronic panel to measure the dynamics of the force applied by the foot on the ground
and contains high—frequency digital sensors.

-It measures the amount of force applied by the body to the ground and equals Newton divided by the
square centimeter Pressure=N/cm2 and the dynamics of foot movement on the ground ,and
measures the amount of frequencies during the time of contact of the foot surface of the platform
(the ground), through high—frequency digital sensors located at a rate of four sensors per square

centimeter.
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