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Abstract

Aim: The study aimed to identify if Ramadan fasting and sport detraining affect complete blood count (C.B.C), testosterone
and biochemistry variables among soccer players. Method: The researchers used a quasi-experimental method in the pre- and
post-measurements of the study's variables, and 15 male athletes from the Faraon football club in the Tulkarm region of the
State of Palestine conducted the study. Athletes (age, 19.86+1.64 years, Height (cm) 172.06+5.71, Weight (kg) 66.93+6.86,
index: 24.62 £1.4 kg/m?) was determined as. The measurements were applied on the first day of Ramadan and on the last day
of it. Paired sample t-test was used to assess the differences. Results: There are statistically significant differences between pre
and post-tests means of Blood (CBC) parameters (WBC: t=2.553, p=0.023* ; HGB: t=2.265, p=0.040*; RDW: t=-3.606,
p=0.003*; MPV: t=-3.445, p=0.004*) but there are no statistically significant differences between pre and post-test for the rest
of Blood (CBC) parameters. There are statistically significant differences between pre and post-tests means of Testosterone
Hormone (TH: t=3.024, p=0.009%). There are statistically significantdifferences between pre and post-tests means for
biochemistry parameters (CPK: t=4.169, p=0.001*; HDL: t=4.017, p=0.001*; LDL: t=-4.805, p=0.000%*; cholesterol: t=-3.891,
p=0.002* and triglyceride: t=-2.362, p=0.033*) in favor to post-test mean. But there are no statistically significant differences
between for the rest of the biochemistry parameters. Conclusion: This indicates that Ramadan fasting and sport detraining
completely has a negative impact on the study variables among soccer players.
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INTRODUCTION

Ramadan fasting (RF) is a religious tradition
in Islam that requires healthy Muslims to abstain
from eating, drinking, smoking, and sexual
intercourse between sunrise and sunset (Fashi et
al., 2021). Adult Muslims generally eat two main
meals; The first meal is early in the morning, just
before sunrise, and the second meal is after sunset,
at the end of the fasting day (Chtourou et al.,

2018). This eating pattern and the length of time
between meals leads to some changes in sleep and
lifestyle rhythms. Many previous studies have
shown that Ramadan fasting is associated with
significant changes in body weight (Leiper et al.,
2008), basic hematological parameters, blood
glucose levels, lipids (Leiper et al., 2008), resting
metabolic rate (Aziz et al., 2018), respiratory
function (Aziz et al., 2012) and physical activity
level The significant reduction in training
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loadallows athletes to delay fatigue caused by
high-intensity training ( ).
While some studies have shown that strength and
intense aerobic and anaerobic performance are

negatively affected by RF ( ),
others have failed to observe significant
performance decrements following RF (
).
For example, ( ) showed

that peak power recorded in the afternoon during
the Wingate cycling test decreased after two weeks
of fasting. Similarly, ( ) reported a
significant reduction in total work during six
Wingate tests, each followed by 4-minute recovery
periods. Stated that RF would not have negative
effects on body composition, anaerobic power or
capacity, and lactate metabolism in power athletes
during and after high-intensity exercise.

Detraining is the temporary interruption of
regular physical training directed at developing or
maintaining the elements of physical fitness, which
often occurs after the end of the sports season and
before the start of the new season (

). Detraining is defined as an
inactivity period that appears following an intense
training period, this is occurrence of losses in

sportive performance  and physiological
adaptations when the training is reduced or
completely ceased ( ).Vagner et

al. indicated the impacts of the detraining period
can be classified under two topics as physiological
and physical ( ).Importantly,
detraining effects may influence how players
prepare during pre-competition and potentially
affect their performance levels in the first matches
of the competition period ( ). In
our study, sport detraining came in the month of
Ramadan and the players were fasting and
completely stopped training. So the study aimed to
identify if Ramadan fasting and sport detraining
during transitional period affect some blood
(C.B.C), hormones and biochemistry variables
among soccer players.

AND

Participants

Fifteen male athletes (Age: 19.86+1.64
years, Weight: 66.93+6.86, Height: 172.06+£5.71)
voluntarily participated in this study. The
researchersused quasi-experimental method and
conducted the study on a purposive sample (S) of

(15) players from Faraon soccer club and Table (1)
illustrate the characteristics of the study sample.
The study was approved and supervised by the
departmental research committee, Palestine
technical university kadoorie (Ref: 2024/20), dated

24 November 2024). Participant provided
informed consent, with the volunteer form
covering research details, risks, benefits,

confidentiality, and participant rights. The research
strictly adhered to the ethical principles of the
Declaration of Helsinki, prioritizing participant's
rights and well-being in design, procedures, and
confidentiality measures.

Body composition

Subjects’ body weight was measured to the
nearest 100 g using a calibrated electronic scale,
and their height was measured using a stadiometer.
Body mass index (BMI) was calculated as weight
(kg) divided by height (m) squared.

Table 1. Descriptive characteristics (mean ve
standard deviation) of physically active men

Variables M SD Skewness
Age (Year) 19.86 1.64 0.021
Height (Cm) 172.06 5.71 0.607
Weight (kg) 66.93 6.86 1.444
Body Mass Index 22.58 1.62 -0.378
(kg-m?)

It is clear from the results of Table (1) that
the values of the skewness coefficient are between
(= 3)and this indicates that the study sample is
subject to the normal distribution.

Study variables

The study consisted of the following
variables:

The independent variables, which include
Ramadan fasting and abstaining from training
during the transitional period.

The dependent variables, which include the
following:

Complete blood count tests which include
(WBC, LYM, HGB, RBC, HCT, MCH, MCV,
RDW, PLT, MPV).

Testosterone Hormone

Biochemistry  tests, which include
(S.G.P.T,CPK,HDL,LDL,Cholesterol,Triglyceride,
Vitamin B12, Creatinine).
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Study Procedures
Blood Samples

The researchers followed the following
procedures in measuring the study variables:

The pre-measurement was performed on the
first day of Ramadan (13/04/2021) at exactly eight
o’clock morning in the laboratory by taking blood
samples from the veins in the elbow according to
the scientific principles followed by gently
attaching the compressor around the upper arm and
then cleaning the traction area by wiping it with a
cotton swab moistened with ethylene alcohol 70
%, and then the blood was drawn using a sterile,
dry syringe and used for one time, by holding the
elbow with the left hand and placing the thumb on
the vein and away from the place of the puncture,
then holding the syringe with the right hand,
inserting it into the vein, then withdrawing 5-10 ml
of blood, and severing The compressive band, then
put a piece of dry cotton, and put pressure on the
place where the sample was drawn to prevent
bleeding.

The blood samples were placed in a special
refrigerator at a temperature between 2-8 °C.

The tests were carried out directly by using
three devices (Medonic M-series for CBC test;
TOSOH AIA-60011 for hormones and vitamins
testing; FUJIFILM DRI-CHEM NX500isa multi-
purpose  automatic  dry-chemistry  analyzer
featuring remarkably short turnaround time, a
touch screen interface and reliability).

The post-measurement was carried out on
the last day of the month of Ramadan (12/05/2021)
at exactly eight o'clock morning in the laboratory
by following the steps of the pre-measurement.
Statistical analysis

The researchers used SPSS version 23 to
analyze. General characteristics of the participants
were presented as means and standard deviations.
All data were assessed for normality by using the
Shapiro-Wilk test. Paired sample t-test was used
to assess the differences. Level of significance was
accepted at P<0.05.

RESULTS

The changes in WBC,HGB,RDW and LYM,
RBC, HCT, MCH, MCV and PLT are presented in
Table 2.

There are statistically significant differences
between pre and post-tests means of Blood (CBC)
parameters (WBC: t=2.553, p=0.023* ; HGB:
t=2.265, p=0.040*; RDW: t=-3.606, p=0.003*;
MPV: t=-3.445, p=0.004*) but there are no
statistically significant differences between pre and
post-test for the rest of Blood (CBC) parameters
(LYM: t=1.555, p=0.142; RBC: t=0.825, p=0.423;
HCT: t=0.329, p=0.747; MCH: t=1.955, p=0.071,
MCV: t=1.755, p=0.101 and PLT: t=1.417,
p=0.178).

Table 2. The differences between pre and post tests means of (C.B.C)* variable

Variable Parameters* Pre-test Post-test T-value P-value*
M SD M SD
WBC (10°/1)  7.02 1.42 6.27 1.74 2.553 0.023*
LYM (%) 4025 820 3828 892 1.555 0.142
HGB (g/dl) 1531  0.85 1490 087 2.265 0.040*
Complete RBC (10 2/1)  5.42 0.22 5.38 0.30 0.825 0.423
Blood HCT (%) 4632 201 4615 252 0.329 0.747
Count MCH (pg) 3021  7.08 2972 717 1.955 0.071
(C.B.C)* MCV (f1) 8539 231 8510 224 1.755 0.101
RDW (%) 1503 050 1544  0.36 -3.606 0.003*
PLT (10°9/1) 22053 32.83 20953 26.33 1.417 0.178
MPV (f1) 9.08 0.86 9.53 0.81 -3.445 0.004*

Note: M: Mean; SD: Standard deviation; * statistically significant at (P < 0.05); *Parameters: Explanation of the abbreviations

for variables in Table (2).

There are statistically significant differences between pre and post-tests means of Testosterone

Hormone (TH: t=3.024, p=0.009%*) (Table 3).
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Table 3. The differences between pre and post tests means ofhormone variable

Variable Parameters* Pre-test Post-test T-value P-value*
M SD M SD
Hormone Testosterone (ng/dl) 868.66 27429 668.13 178.94 3.024 0.009*

Note: M: Mean; SD: Standard deviation; * statistically significant at (P < 0.05).

There are statistically significantdifferences
between pre and post-tests means for biochemistry
parameters (CPK: t=4.169, p=0.001*; HDL: biochemistry parameters (vitamin B12: t=-0.660,
t=4.017, p=0.001*; LDL: t=-4.805, p=0.000*; p=0.520 and Creatinine: t=-0.336, p=0.742) (Table
cholesterol: t=-3.891, p=0.002* and triglyceride: 4).
t=-2.362, p=0.033*) in favor to post-test mean. But

there are no statistically significant differences
between pre and post-test for the rest of the

Table 4. The differences between pre and post tests means ofbiochemistry variable

Variable Parameters* Pre-test Post-test T-value P-value*
M SD M SD
CPK (U/L) 325.26 146.99 155.33 38.46 4.169 0.001*
HDL (mg/dl) 49.46 17.72 41.86 11.78 4.017 0.001*
LDL (mg/dl) 61.26 20.73 81.73 27.79 -4.805 0.000*
Biochemistry  Cholesterol (mg/dl) 122.06 30.11 147.86 36.22 -3.891 0.002*
Triglyceride(mg/dl) 52.20 20.08 73.40 41.84 -2.362 0.033*
Vitamin B12 (mg/dl)  231.86  102.93 235.60  84.90 -0.660 0.520
Creatinine (mg/dl) 0.95 0.11 0.95 0.11 0.336 0.742

Note: M: Mean; SD: Standard deviation; * Statistically significant at (P < 0.05); *Parameters: Explanation of the abbreviations for

variables in Table (2).
DISCUSSION

During the month of Ramadan, Muslims are
obliged to fast during daylight hours and abstain
from food and drinking after sunset, and this leads
to an adjustment in the daily distribution of food,
drink and sleep schedule, which in turn causes
different changes in the metabolism process, in
addition to stopping sport training completely,
which prompted researchers to conduct this study,
The results of table (2) showed that fasting
Ramadan and sport detraininghad an effect on
blood (CBC) variables, revealed an increase in the
arithmetic averages as in the RDW and RDW
variables, and decrease in the arithmetic means of
blood (CBC) variables: WBC, LYM, HGB, RBC,
HCT, MCH, MCV & PLT. This differed with the
results of studies (Trabelsi et al, 2011; Tayebi et
al, 2010), which showed no change in WBC,
LYM, HCT, HGB, RBC, MCV, MCH, RDW, and
PLT variables in the month of Ramadan. It also
differed with the studies of (Al Hourani et al,
2009; Azizi, 2002) which the results showed no
change in HCT, HGB & RBC. But the result of the
study agreed with (Ramadan et al, 1999; Al
Hourani et al, 2009) that PLT decreased in the

Hanon et al., Int J Disabil Sports Health Sci, 2024;7(2);373-380

month of Ramadan, This is due to a deficiency in
micronutrients such as iron and vitamins. But the
result of the study agreed with (Ramadan et al.,
1999; Hourani et al., 2009) studies which
revealed that PLT decreased in the month of
Ramadan, and this may be due to a deficiency of
micronutrients such as iron and vitamins. It was
confirmed by (Karakoc et al, 2005) that RBC &
HGB depend on the presence of iron. It also
agreed with the study of (Dewanti et al, 2006)
which showed a decrease in HCT & HGB,
explaining this may be due to geographical,
climatic, economic and nutritional differences.
Suzuki et al., (2006) indicated that well-trained
athletes have high concentration of HGB and RBC
than inactive people. Our study also agreed with
the study of (Farshidfar et al, 2006) which
showed a decrease in HGB when measured on the
28th day of Ramadan compared to its
measurement a day before Ramadan. Also, our
study results agreed with the results of (Anindita
& Amit, 2017) study which showed a decrease in
WBC, LYM, HGB, RBC at the end of Ramadan. It
agreed with the study of (Hag et al, 1997) result in
the decline of LYM at the end of Ramadan. The
study of (Bouhlel et al, 2006; Bigard et al, 1998)

.Page 376 / 380.
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showed increase levels of HCT & HGB among
fasters during Ramadan, which may be due to
dehydration. On the contrary ( )
study revealed the reason of A reduction in HGB
concentration and HCT might be due to the
incomplete dehydration period which amplified by
stop drinking and nutritional habits during the holy
Ramadan.

The results of table (3) also showed that
Ramadan fasting and sport detraining during
transitional period had a statistically significant
effect on the decrease in the level of testosterone
hormone. This result differed with (

) which revealed that
sport detraining doesn't affect resting sex steroid
levels. As ( ) reported in his
study is the sex hormone in healthy adult males
affected by fasting become reduced however, it is
not reached to significant level. Testosterone is
one of the anabolic hormones and it is the most
important of them. Since it is a dominant factor of
the influence on the increase of muscle mass,
testosterone plays an important role when it comes
to increasing muscle strength (

). An increase in the
concentration of testosterone is related to muscle
strength and sports activity, it is known that its
presence in the body is one of the most important
conditions for muscle growth and strength training
has the biggest influence on its secretion

(

).From the foregoing, the researchers
attributed the reason for the low testosterone
hormone related to stopping sports training and
low sexual habits during Ramadan month, which
play an important role in its secretion, which
reduces its functions. The functions of testosterone
are: responsible for the expression of male
secondary sexual characteristics, the effect on
protein synthesis and muscle development, the
effect on bone growth and retention of calcium and
non-osseous minerals, the effect on the deposition
of glycogen in the muscles, the effect on the
formation of red blood cells & the effect on
electrolytes and water balance (

Previous study of Iraki et al showed that
abstinence from eating and drinking during
Ramadan fast, which is accompanied by variations
in the sleeping and waking pattern, and the
psychological effects of fasting may bring about

rhythmic changes in the secretion of most body's
hormones ( ).

The results of table (4) also showed that
Ramadan fasting and sport detraining during
transitional period had effect on biochemistry tests
through decrease in CPK & HDL levels, and
increase in LDL, Cholesterol, Triglyceride,
Vitamin B12 levels, while Creatinine level wasn't
changed, the researchers attribute this to eating a
large amount of food meals that focus on fats,
carbohydrates and sugars daily. It agreed with the
result of ( ) study in the
increase of Triglyceride & Cholesterol levels but
differed in the decrease of HDL & LDL levels
When measured on the 28th day of Ramadan. It
also agreed with ( ) study which
revealed a decrease in HDL level & an increase in
LDL, Cholesterol, Triglyceride levels.

( ) demonstrated that fasting during the
month of Ramadan led to an increase in total
cholesterol, HDL, LDL among judokas players.

CPK is the major enzyme that controls the
ATP-PC system, an indicator that indirectly
reflects metabolism in muscle cells and may be
used as a marker that indicates the degree of body
and muscle damage based on the increase in
activation resulting from physical exercise
( ). The
decrease in CPK in the study sample indicates the
effect of stopping sports training completely
because its concentration is high in the muscles
when practicing sports activities (

). There is a direct relationship
between exercise, intensity, time, amount and
CPK, Especially its increase is considered as a

biochemical indicator of muscle damage
( ). CPK concentration
increased  significantly ~ immediately  after

maximum exercise, this was confirmed by the
study ( ) that the concentration of
CPK significantly increased after pilates exercise,
indicating that the exercises affected the muscles

and caused their damage. Also ( )
indicated that the concentration of CPK
significantly increased after exercise when

comparing the concentration before exercise with
the concentration during the recovery period after
intense running. ( ) also indicated that
the concentration of CPK increased significantly
after maximal exercise.

The results of our study showed that the
level of Vitamin B12 increased slightly, but it is
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considered low among the study sample, and the
reasons for its deficiency need to be monitored by
a nutritionist. Creatinine is an indicator of the
health of athletes particularly in sporting
competitions

where hydroelectrolytic balance is critical
for success ( ) Our study findings
revealed that Creatinine level had not affected by
fasting and sport detraining, the researchers
attributed this to stop soccer players playing
completely, because the level of Creatinine is
affected by muscle work and exercise, and this was
confirmed by ( ) that
creatinine is a waste product of creatine, which is
an important energy storage substance in muscle
metabolism. The researchers also attributed this to
focus soccer players on food meals which are very
rich in fats, carbohydrates, sugars, drink enough
fluids and little proteins daily.
( ) study indicated that increase levels of
creatinine in the blood during Ramadan month is
due to increased protein consumption and possibly
dehydration due to lack of fluids. This finding of
our study opposed the result of (

) study which showed a decrease in creatinine
level when measured on the 28th day of Ramadan.
Conclusion

According to the results of this study, which
showed decrease in the means of post-
measurements for most variables while showed
increasing in the means of post- measurements of
LDL, Cholesterol, triglyceride & vitamin B12
among soccer players. This indicates that Ramadan
fasting and sport detraining completely during
transitional period has a negative impact on the
study variables among soccer players. This means
that soccer players are Muslims who did not
practice exercises during Ramadan and did not
follow a balanced diet by eating sweets and many
meals which rich in fat in a short period of time, in
addition to their commitment with worship, social
relations, staying up late at night and lack of sleep.
Acknowledgments

We extend our sincere thanks to the
administration of Palestine Technical University —
Kadoorie (PTUK) for providing financial and
moral support for the success of our research.
Conflict of interest

Authors declared that there is no conflict of
interest.

Ethics Committee

The study was approved and supervised by
the departmental research committee, Palestine
technical university kadoorie (Ref: 2024/20), dated
24 November 2024).

Author Contributions

Study conception and design: AQ, LH, HS ;
Data Collection: AQ, MA; Analysis and
Interpretation of results: AQ, GN, RK; Draft
manuscript preparation: AQ, HS, GN; All authors
reviewed the results and approved the final version
of the manuscript.

Al Hourani, H., Atoum, M., Akel, S., Hijjawi, N., &
Awawdeh, S. (2009). Effects of ramadan fasting on
some hematological and biochemical parameters.
Jordan Journal of Biological Sciences; 2 (3), 103-
108.

Anindita, SR., & Amit, B. (2017). effect of ramadan
intermittent fasting on haematological parameters,
lipid profile and renal markers in young Muslim
males of Kolkata, India. Indian J Physiol Pharmacol;
61(4): 361-367.

Azizi, F. (2002). Research in Islamic fasting and health. Ann
Saudi Med; 22:186-91. [ ]

Aziz, A.R., Che Muhamed, A.M., Ooi, C.H., Singh, R., Chia,
M.Y.H. (2018). Effects of Ramadan fasting on the
physical activity profile of trained Muslim soccer
players during a 90-minute match. Sci. Med. Footb, 2,
29-38. [ ]

Aziz, A.R., Chia, M.Y .H., Low, C.Y., Slater, G.J., Png,W.,
Teh, K.C. (2012). Conducting an acute intense
interval exercise session during the Ramadan fasting
month: What is the optimal time of the day?
Chronobiol. Int, 29, 1139-1150. [ d]

Banfi, G. (2010). Serum creatinine concentrations in athletes:
are they normal? Brazilian J Biomot; 4: 157-64.
Bigard, AX., Boussif, M., Chalabi, H., & Guezennec, C.Y.
(1998). Alterations in muscular performance and
orthostatic tolerance during Ramadan. Aviat Space

Environ Med; 69(4):341-6. [ ]

Bompa, TO., & Buzzichelli, C. (2018). Periodization: Theory
and Methodology of Training. (6%ed);Human
Kinetics.

E Bouhlel, E., Salhi, Z., Bouhlel, H., Mdella, S., Amamou,
A., Zaouali, M., Mercier, J., Bigard, X., Tabka, Z.,
Zbidi, A. & Shephard,R.J. (2006). Effect of Ramadan
fasting on fuel oxidation during exercise in trained
male rugby players. Diabetes Metab; 32 (6):617-24.
[ ]

Brancaccio, P., Maffulli, N., & Limongelli, F. (2007).
Creatine kinase monitoring in sport medicine. British
Medical Bulletin; 81-82:209-230. [ ]

Chtourou, H., Hammouda, O., Souissi, H., Chamari, K.,
Chaouachi, A., Souissi, N. (2011). The effect of
Ramadan fasting on physical performances, mood
state and perceived exertion in young footballers.
Asian J. Sports Med, 2, 177. [ ]


https://pubmed.ncbi.nlm.nih.gov/17159392/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6544004/
https://pubmed.ncbi.nlm.nih.gov/22947072/
https://pubmed.ncbi.nlm.nih.gov/9561280/
https://pubmed.ncbi.nlm.nih.gov/17296516/
https://pubmed.ncbi.nlm.nih.gov/17569697/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3289213/

Ramadan Fasting and Biochemical Variables in Football Players

Chtourou, H., Chtourou, L., Trabelsi, K., Tahri, N., Souissi,
N. (2018). Possible gastrointestinal disorders for
athletes during Ramadan: An overview. Biol. Rhythm
Res 49, 51-60. [CrossRef]

Chaouachi, A., Chamari, K., Roky, R., Wong, P., Mbazaa,
A., Bartagi, Z., Amri, M. (2008). Lipid profiles of
judo athletes during Ramadan. Int. J. Sports Med, 29,
282-288. [PubMed]

Clarkson, PM, & Hubal, M. (2002). Exercise-Induced
Muscle Damage in Humans. American Journal of
Physical Medicine Rehabilitation; 81(11Suppl):52-69.
[PubMed]

D'Elia, F., D'lsanto, T., & Altavilla, G. (2019). Training and
performance in the transition period. Journal of
Human Sport and Exercise, 14(2proc), S258-S262.
[CrossRef]

Dewanti, L., Watanabe, C., Sulistiawati, E. & Ohtsuka R.
(2006). Unexpected changes in blood pressure and
hematological parameters among fasting and
nonfasting workers during Ramadan in Indonesia. Eur
J Clin;60 (7): 877-81. [PubMed]

Farshidfar, G., Yousfi, H., Vakili, M. & Asadi N. (2006).
The effect of ramadan fasting on hemoglobin,
hematocrit and blood biochemical parameters. J Res
Health Sci; 6 (2):21-27. [PubMed]

Fashi, M., Ahmadizad, S., Nobari, H., Pérez-Gomez, J.,
Oliveira, R., Carlos-Vivas, J., Ardigo, L.P. (20219.
Effect of Acute Ramadan Fasting on Muscle Function
and Buffering System of Male Athletes. Healthcare,
9, 397. [PubMed]

Foran, B. (2001). High-performance sport conditioning.
Human Kinetics, Pub., Inc USA; 268.Guyton, AC., &
Hall, ED. Medicinska fi ziologija. Desetoizdanje.
[Medical Physiology, 10th edition. In Serbian].2003;
Beograd: Savremenaadministracija.

Graja, A., Ghattassi, K., Boudhina, N., Bouzid, M.A,,
Chahed, H., Ferchichi, S., Driss, T., Souissi, N.,

Hammouda, O. (2020). Effect of Ramadan
intermittent fasting on cognitive, physical and
biochemical responses to strenuous short-term

exercises in elite young female handball players.
Physiol. Behav, 229, 113241. [PubMed]

Hag, A., Al Tufail, M., Al Sudairy, S. (1997). Ramadan
fasting: Effect on biochemical and hematological
parameters and changes in the distribution of
peripheral blood lymphocyte subsets. Abstract Book
of the Second International Congress on Ramadan and
Health, Istanbul; 22. [PubMed]

Harre, D. (2001). Principles of Sports Training. (3ed),
Sportverlag (Berlin);83.

Joo, C. (2016). The effects of short-term detraining on
exercise performance in soccer players. Journal of
Exercise Rehabilitation;12(1):54-59. [PubMed]

Karakoc, Y., Duzova, H., Polat, A., Emre, MH., Arabaci, I.
(2005).  Effects of  training  period on
haemorheological variables in regularly trained
footballers. British Journal of Sports Medicine; 39(2):
1-3. [PubMed]

Kenney, W., Wilmore, J. & Costill, D. (2011). Physiology of
sport and exercise. (5th Ed). Library of Congress
Cataloging-in-Publication Data, Washington, United
States of America.

Hanon et al., Int J Disabil Sports Health Sci, 2024;7(2);373-380

Kim, .J, Han, M., & Chang, J. (2006). The Analysis of the
Movement of Hormone and Creatine Kinase in Blood
during the Recovery Period after an Intense Running.
Journal of Korea Sport Research; 17(5):41-46.

Kim, .J, Han, M., & Chang, J. (2006). The effects of a single
bout Pilates exercise on mRNA expression of bone
metabolic cytokines in osteopenia women. Journal
JENB; 18(1): 69-78. [PubMed]

Koundourakis NE., Androulakis NE., Malliaraki N,
Tsatsanis, C., Venihaki, M., & Margioris, A.N.
(2014). Dis-crepancy between exercise performance,
body composition, andsex steroid response after a
six-week detraining period in pro-fessional soccer
players. PLoS One; 9(2):e87803. [PubMed]

Kraemer, WJ., French, DN., Paxton, NJ., Hakkinen, K.
Volek S.J., Sebastianelli, W.J. et al. (2004). Changes
in exercise performance and hormonal concentrations
over a big ten soccer season in starters and
nonstarters. J Strength Cond Res; 18(1):121-8.
[PubMed]

Leiper, J.B., Watson, P., Evans, G., Dvorak, J. (2008).
Intensity of a training session during Ramadan in
fasting and non-fasting Tunisia youth football players.
J. Sports Sci, 26, S71-S79. [PubMed]

Linnamo, V., Pakarinen, A., Komi, P., Kraemer, W., &
Hakkinen, K. (2005). Acute hormonal response to
submaximal and maximal heavy resistance and
explosive exercise in men and women. Journal of
Strength and Conditioning Research; 19(3):566-571.
[PubMed]

Madsen, K., Pedersen, PK., Djurhuus, S., & Klitgaard, N.E.
(1992). Effects of detraining on endurance capacity
and muscle electrolytes during prolonged exhaustive
exercise: 546. Medicine & Science in Sports &
Exercise; 24(5): 91-98. [PubMed]

Maughan, R., Leiper J., Bartagi Z., Zrifi, R., Zerguini, Y., &
Dvorak, J. (2008). Effect of Ramadan fasting on some
biochemical and haematological parameters in
Tunisian youth soccer players undertaking their usual
training and competition schedule. J Sports Sci;
26:39-46. [PubMed]

McCaulley, G., McBridge, J., Cormie, P., Hudson, M.,
Nuzzo, J., Quindry, N., & Toiplett, N. (2009). Acute
hormonal and neuromuscular  responses to
hypertrophy, strength and power type resistance
exercise. European Journal of Applied Physiology;
105(5):695-704. [PubMed]

Mesbahzadeh, B., Ghiravani, Z., & Mehrjoofard, H. (2005).
Effect of Ramadan fasting on secretion of sex
hormones in healthy single males. Eastern
Mediterranean Health Journal;11(5/6):1120-1123.
[PubMed]

Mujika, I., & Padilla, S. (2000). Detraining: loss of training-
induced physiological and performance adaptations.
Part I: short term insufficient training stimulus. Sports
Med; 30:79-87. [PubMed]

Nikoli¢, Z. (2003). Fiziologija fi zickeaktivnosti [Physiology
of physical activity. In Serbian]. Belgrade: Faculty of
Sport and Physical Education.

Rahimi, R., Qaderi, M., Faraji, H., & Boroujerdi, S. (2010).
Effects of very short rest periods on hormonal
response to resistance exercise in men. Journal of

.Page 379 / 380.



https://www.researchgate.net/publication/317161586_Possible_gastrointestinal_disorders_for_athletes_during_Ramadan_an_overview
https://pubmed.ncbi.nlm.nih.gov/17879887/
https://pubmed.ncbi.nlm.nih.gov/12409811/
https://rua.ua.es/dspace/handle/10045/90918
https://pubmed.ncbi.nlm.nih.gov/16489329/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3758056/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC8065404/
https://pubmed.ncbi.nlm.nih.gov/33157076/
https://pubmed.ncbi.nlm.nih.gov/21235381/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4771154/
https://pubmed.ncbi.nlm.nih.gov/15665189/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4241897/
https://pubmed.ncbi.nlm.nih.gov/24586293/
https://pubmed.ncbi.nlm.nih.gov/14971972/
https://pubmed.ncbi.nlm.nih.gov/19085454/
https://pubmed.ncbi.nlm.nih.gov/16095404/
https://pubmed.ncbi.nlm.nih.gov/8282588/
https://pubmed.ncbi.nlm.nih.gov/19085451/
https://pubmed.ncbi.nlm.nih.gov/19066934/
https://pubmed.ncbi.nlm.nih.gov/16761684/
https://pubmed.ncbi.nlm.nih.gov/10966148/

Ramadan Fasting and Biochemical Variables in Football Players

Strength and Conditioning Research; 24(7):1851-
1859. [PubMed]

Kakadiya J, & Shah N. (2010). Renal function markers: a
short review. JITPS;1m;270-3.

Ramadan, J., Telahoun, G., Al-Zaid, N., & Barac-Nieto, M.
(1999). Responses to exercise, fluid, and energy
balances during Ramadan in sedentary and active
males. Nutrition; 15 (10): 735-739. [PubMed]

Reilly, T., & Ekblom, B. (2005). The use of recovery
methods post-exercise. J Sports Sci; 23(6):619-27.
[PubMed]

Silva JR, Rebelo A, Marques F, Pereira L., Seabra, A,
Ascenseo, A., et al. (2014). Biochemical impact of
soccer: an analysis of hormonal, muscle damage, and
redox markers during the season. Appl Physiol Nutr
Metab; 39(4):432-8. [PubMed]

Silva, J., Brito, J., Akenhead, R., & Nassis, G. (2016). The
transition period in soccer: a window of opportunity.
Sports Medicine; 46(3): 305-313. [PubMed]

Souissi, N., Souissi, H., Sahli, S., Tabka, Z., Dogui, M., Ati,
J., Davenne, D. (2007). Effect of Ramadan on the
diurnal variation in short-term high power output.
Chronobiol. Int, 24, 991-1007. [PubMed]

Suzuki, M., Mi, Hyun. Suzuki, N., & Mesaki, N. ( 2006).
Effect of acute exercise on hemolysis and oxidative
stress in female athlete.. Japanese Journal of Physical
Fitness and Sports Medicine; 55(2): 259-267.

Tayebi, S.M., Hanachi, P., Niaki, A., Ali, P., & Ghaziani, F.
(2010). Ramadan fasting and weight-lifting training
on vascular volumes and hematological profiles in
young male weight-lifters. Global Journal of health
Science;2:160-166. [CrossRef]

Trabelsi, K., EI Abed, K., Trepanowski, J., Stannard, S.,
Ghlissi, Z., Ghozzi, H., & Hakim, A. (2011). Effects
of Ramadan fasting on biochemical and
anthropometric parameters in physically active men.
Asian Journal of Sports Medicine; 2 (1):134-144.
[PubMed]

Vagner R, Andrade E, Masudo SM, et al. (1998). Physical
Fitness Research Center of Sao Caeta No Do Sul,
Celafiscs. Brazil. Supplement; 194, 1101.

Wallace M., Mills B., & Browning C. (1997). Effects of
cross-training on markers of insulin resistance/hyper
insulinemia. Medicine and Science in Sports and
Exercise; 29(9):1170-1175. [PubMed]

Wilmore, J. & Costill, D. (2004). Physiology of sport and
exercise. 3rd Ed, Champaign, Ill.: Human Kinetics,
USA, 177:376-381.

Yoon, J. (1998). The Effects of Maximal Exercise on Serum
Creatine Kinase and Lactate Dehydrogenase. The
Korean Society of Sports Medicine; 16(2): 277-281.
[PubMed]

Zaciorsky, V., & Kreamer, W. (2009). Nauka i praksa u
treningusnage, Drugoizdanje. [Science and practice
of strength training. (2th edition). In Serbian].
Belgrade: Data Status.

| @ G © I This work is distributed under https://creativecommons.org/licenses/by-sa/4.0/

Hanon et al., Int J Disabil Sports Health Sci, 2024;7(2);373-380 .Page 380/ 380.



https://pubmed.ncbi.nlm.nih.gov/20555276/
https://pubmed.ncbi.nlm.nih.gov/10501284/
https://pubmed.ncbi.nlm.nih.gov/16195010/
https://pubmed.ncbi.nlm.nih.gov/24669984/
https://pubmed.ncbi.nlm.nih.gov/26530720/
https://pubmed.ncbi.nlm.nih.gov/17994351/
https://www.ccsenet.org/journal/index.php/gjhs/article/view/5645
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3289216/
https://pubmed.ncbi.nlm.nih.gov/9309627/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5548155/
https://creativecommons.org/licenses/by-sa/4.0/
https://creativecommons.org/licenses/by-sa/4.0/

