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EFFECTS OF TIME-RESTRICTED NUTRITION ON URINARY DENSITY, BODY COMPOSITION
AND ATHLETIC PERFORMANCE: MODEL RAMADAN FAST

ABSTRACT

Obijective: This study has been carried out in
order to study the effects of the Ramadan fast
which is one of the time-restricted nutritional
models on the urinary density, body
composition athletic performance. Twenty-
seven students whose age average is
20,57+1,59, doing sports for recreational
purposes, participated in the research. All
participants recorded all the food which they
took during the hours between the breaking and
starting times of fasting when having food is
allowed during the month of Ramadan. At the
same time, the amount of water consumed,
exercising and sleeping times, number of
cigarettes smoked were recorded as well. In
determining the somatotypes, a skinfold caliper,
atape and a digital compass were used in order
to measure skin fold thickness, perimeter and
diameter respectively. Body mass, fat, muscle,
bone and water rates were measured by means
of a digital body analysis scale. Urine chemistry
was measured by the reflectance photometry
method. A WANT and Yo-Yo intermittent
recovery test were performed in order to
determine the anaerobic power level and the
aerobic power level respectively. Consequently,
fasting may be a benefit for either the reduction
or stopping of cigarette smoking. At the same
time, effective results may be obtained in losing
weight despite the biological rhythm. This study
shows that anaerobic power of those who fast
increases while their aerobic power reduces...

Key words: Intermittent Fasting. Islamic
Fasting. Aerobic and Anaerobic Power. Body
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RESUMO

Efeitos da nutricdo com restricdo de tempo na
densidade urinaria, composicao Corporal e
desempenho atlético: modelo ramadan fast

Objetivo: Este estudo foi realizado para estudar
os efeitos do jejum do Ramada, que é um dos
modelos nutricionais com restricdo de tempo na
densidade urinéria, composicdo corporal e
desempenho atlético. Participaram da pesquisa
27 alunos com idade média de 20,57+1,59,
praticantes de esportes recreativos. Todos o0s
participantes registraram toda a comida que
comeram durante as horas entre o intervalo e o
inicio do jejum, quando é permitido comer
durante o més do Ramada. Ao mesmo tempo,
a quantidade de agua consumida, os horarios
de exercicio e sono, 0 niumero de cigarros
fumados também foram registrados. Na
determinacéo dos somatoétipos, foram utilizados
um compasso de dobras cuténeas, uma fita e
um compasso digital para medir o espessura, 0
perimetro e o didmetro das dobras cutaneas,
respectivamente. Os indices de massa
corporal, gordura, musculo, osso e agua foram
medidos por meio de uma balanca digital de
analise corporal. A quimica da urina foi medida
pelo método de fotometria de reflectancia. Um
teste de recuperacéo intermitente WANT e Yo-
Yo foi realizado para determinar o nivel de
poténcia anaerébica e o nivel de poténcia
aerobica, respectivamente.
Consequentemente, 0 jejum pode ser um
beneficio tanto para a reduc¢do quanto para o
interrupcdo do tabagismo. Ao mesmo tempo,
resultados efetivos podem ser obtidos na perda
de peso apesar do ritmo biolégico. Este estudo
mostra que a poder anaerdbico daqueles que
jejuam aumenta enquanto seu poder aerébico
reduz...

Palavras-chave: Jejum intermitente. Jejum
islamico. Poténcia aerdbica e anaerébica. Perfil
corporal. Densidade urinéria.
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INTRODUCTION

Fasting is one of the religious services
which people render due to their faith. It is one
of the religious services which people render
due to their faith.

Fasting is one of the intermittent
starvation diets and, likewise, there are such
diets that are designed in different styles and
forms (Patterson and collaborators, 2015).
“Alternate day fasting” in which there is no
consumption of energising food and drinks and
which also includes free nutrition days is one of
such diets. Also known as intermittent energy
restriction, the “modified fasting diets” (5 days
regular and 2 days energy-restricted) also take
place among these sorts of diets (Patterson and
collaborators, 2015).

Also being one of the types of
intermittent diet and containing the fasting, the
“time-restricted nutrition” is characterised by the
fact that nutrient intake takes place at certain
times during the day (Rothschild and
collaborators, 2014 and Longo, Panda, 2016).

Fasting is a practice which Muslims
have in order to be able to fulfil their worship
during the month of Ramadan. In common
words, it is based on not taking any nutrients
from the sunrise to the sunset. While fasting, no
food and drink including water, chewing gum,
medicine, cigarettes, etc. is absolutely taken in.
Starvation time and timing in the month of
Ramadan varies by the country where people
are living.

That is to say, geographical position
and seasonal differences affect the hours when
people fast. Depending on geographical actors,
it contains starvation periods of 11-22 hours
during the day (daylight) (Patterson and
collaborators, 2015).

While Ramadan fasting takes place for
religious reasons, it has recently gained
awareness of being fulfilled in order to be able
to be healthy.

Such important benefits as relaxation of
the body and especially the gastrointestinal
system and weight loss have further enhanced
such awareness. Therefore, people benefit from
the modified time-restricted nutritional diets in
similar ways at times other than the month of
Ramadan (Kugtk, Yibar, 2021).

Even though the diets of this type have
been considered to be a popular diet current in
recent years, it is not difficult at all to think that
the number of meals and the nutrient taken in
are lower due to the living conditions and

struggle for life as from the rise of humanity.
That is to say, this nutritional culture which
appears to be popular may, in fact, be said to
contain a past that started before everything.

The most important issue which should
be paid attention in Ramadan fasting is that the
body mass in which reduction is seen is
gradually recovered in the post-fasting period
(Sadeghirad and collaborators, 2014 and
Patterson, Sears, 2017).

Further, nutrition which corresponds to
the night hours and starvation condition which
corresponds to the daylight hours are not usual
for biological (circadian) rhythm.

This may be considered to be a
significant restrictor for those who expect a
reduction in the body mass. Changing hours in
eating and drinking habit are also effective on
the sleeping and wakefulness cycle. That is to
say, there is usually a condition in which one
reverses the circadian rhythm for 30 days.
Moreover, it is thought that the daily living
balance may be disturbed and the performance
may be adversely affected when it combines
with such reasons as the long-starvation during
the hours of daylight (Patterson, Sears, 2017
and Kuguk, Yibar, 2021).

Common reasons for popularly
preferring these types of diet is the fact that
there is reduction in the body weight,
triglyceride, LDL cholesterol (Bhutani and
collaborators, 2013 and Antoni and
collaborators, 2016) and pre-prandial blood
glucose (Patterson, Sears, 2017) levels and
increase in HDL cholesterol. In addition to all
these, it has been reported that it may have
such benefits as the reduction in the insulin
level, insulin sensitivity, body composition,
cardiovascular indicators, ageing, resistance to
oxidative stress, inflammation (Sherman and
collaborators, 2011 and Woodie and
collaborators, 2018 and Mattson and
collaborators, 2017 and Stockman and
collaborators, 2018).

Study carried out is not sufficient for
being able to apply the intermittent starvation
and time-restricted nutritional forms for a
lifetime or for longer periods of time.

For any clear benefit may not yet be
mentioned for age groups, what form is more
effective and long-term use (Bhutani and
collaborators, 2013 and Varady and
collaborators, 2015 and Tinsley and
collaborators, 2017 and Stockman and
collaborators, 2018).
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This study has been carried out in order
to study the effects of the Ramadan fasting
which is one of the time-restricted nutritional
models on urinary density, body composition
and athletic performance.

MATERIALS AND METHODS
Research ethics

This study has been considered
appropriate in terms of the provisions of the
regulations concerning the “Scientific Study
Publication Ethics” and unanimously accepted
and approved by the “Ethics Committee of
Human Study Health and Sports Sciences” of
the University (protocol no. 01/17, date
approved: 29/01/2023).

Outlining and research population

Study was carried out in the design of
the scanning method, one of the non-empiric
quantitative study fo rms. The study group was
selected in a randomised manner from among
the students studying at the Faculty of Sports
Sciences and playing sports recreationally.

Before the study, all the details of the
study were shared with the participants. The
participants were informed that participation is
based on volunteering and provided with the
opportunity of abandoning the study at any time.

Afterwards, all participants were
caused to sign a voluntary consent form and
handed printed questions concerning the
reasons for their smoking and fasting. All
participants recorded all the food which they
took during the hours between the breaking and
starting times of fasting when having food is
allowed during the month of Ramadan and
shared the same on daily basis (Figure 1).

Starvation of approximately 16 hours and free
nutrition of 8 hours

03.00-19.00

-

¥ X

19.00-03.00

1@

30 Days’ Ramadan Fasting

Figure 1. Ramadan fasting application
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At the same time, the amount of water
consumed, sleeping time, number of cigarettes
smoked and, if any, exercises taken during the
day (type-time-force) were required to be
recorded and shared as well. All data were
reported from day to day and calories take-
burned calculated by the scholars.

Data collection

Age and height data of the participants
were determined by standard methods. In
determining the somatotypes (ectomorph,
mesomorph, endomorph), a skinfold calliper
(Holtain), a tape and a digital compass (Holtain
anthropomorphic set) were used in order to
measure skin fold thickness, perimeter and
diameter respectively and calculated by
formulae (Sirri, 1956 and Durnin, Womersley,
1974).

Body mass (kg), fat (%), muscle (%),
bone (%) and water (%) rates were measured
by means of a digital body analysis scale. Urine
chemistry was measured by the reflectance
photometry method. Strips containing 11 test
zones and Flow Cytometry were performed by
the urine microscopy principle. In order to
determine the anaerobic power level, a WANT
(Momark 894-E bicycle ergometer) was
performed and thus the maximum anaerobic
power/peak power (PP), maximum anaerobic
capacity/average power (AP), minimum
power/lowest power (MP), power drop (PD)
parameters were studied. A Yo-Yo intermittent

RESULTS

recovery test was performed in order to
determine the aerobic power level and the total
running distance and maximum oxygen
consumption (VOzmax) was calculated (Bangsbo
and collaborators, 2008).

For regeneration purposes, WANnT and
Yo-Yo tests were performed in different days.
All tests were performed as preliminary test (in
the state of starvation 3 days prior to the start of
fasting) and final test in the state of starvation in
the last day of fasting) at the afternoon hours
(as of 1:00 PM) (Chtourou and collaborators,
2011 and Karli and collaborators, 2007).

Statistical analysis

Data obtained from the study were
analysed in the IBM SPSS version 24.0 (IBM
Statistical Package for the Social Sciences
Corporation, Armonk, NY, USA) package
program. Shapiro-Wilk analysis and descriptive
statistics and frequency analysis were
performed for the distribution of the data
respectively. Paired Sample t-Test (Dependent
Sample t-Test) was employed for the
comparison of the preliminary and final tests in
the aerobic and anaerobic power outputs. The
results were given as arithmetic average and
standard deviation (X*SD), smallest
observation value (Minimum) and largest
observation value (Maximum). The significance
level was accepted as p<0,05.

Table 1- Status of cigarette smoking and reasons for fasting.

Item Status f %
Cigarette Smoking 10 37,04
Not Smoking 17 62,96
Religion 24 88,88

Reason for _ Health 1 3.7

Fasting Religion + Health 1 3,7

Religion + Weight 1 3,7

Loss

Note: f: number of participants, %: percentage of participants.

When Table (1) was reviewed, it was
found out that the percentage of those

participants who some was 37,07%, of those
who did not smoke was 62,96%, of those who
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fasted for their religious faith was 88,88%, of
those who fasted for being healthy was 3,7%
and of those who fasted for both their religious

faith and for being healthy was 3,7% and of
those who fasted for both their religious faith
and losing weight was 3,7 percent.

Table 2 - Average values of body profiles of participants.

Variables  Minimum Maximum X+Ss
Age (years) 18 24 20,57+1,59
Height (cm) 153 187 174,83+8,42
Endomorph 3,11 8,12 5,16+1,23
Mesomorph ,23 4,28 2,42+1,04
Ectomorph ,38 5,67 3,03+1,14

When Table (2) was reviewed, it was
found out that the age average of the
participants was 20,57+1,59 (year), height

average was 174,83+8,42 (cm) and that their
somatotype structures were dominantly
endomorphic.

Table 3 - Average values of body analysis before and after ramadan fasting.

Test Body Mass Fat Muscle Bone Water
(kg) (%) (%) (%) (%)
L Minimum 42,40 10,8 47,9 34,7 11,1
Prefiminary . imum 85 30,3 61,3 45 15,5
Test _
X+Ss 67,40£10,06 22,70+4,70 53,06+3,22 39,91+2,46 13,59+1,14
Minimum 41 14,9 47,9 36,9 11,6
Final Test Maximum 85 30,2 58,5 44,6 15,2
X%Ss 66,51+10,04 22,07+4,60 53,52+3,17 40,54+2,45 13,871

When Table (3) was reviewed, it was
found out that pre-fasting body mass and fat

percentage were higher and the muscle, bone
and water percentage was lower.

Table 4 - Calorie values taken and burned during ramadan fasting (30 days).

Variables Minimum Maximum X+Ss
Sleep (hours) 5,80 8,33 7,02+,82
Water (L) 73 1,29 1,10+,15
Start of Fast (kcal) 632,46 905,42 73590
Breaking of Fast 995,33  1315,31 1160,50+103,51
(kcal)
Cigarettes (pieces) 7,02 11,40 4,97+2,96
Calories 223,50 534,33 364,72+105,78
Burned(kcal)

Note: Calories burned is only calculated as calories burned through exercises.

When Table (4) was reviewed, it was
found out that the average of the sleeping hours
during the period of fasting was 7,02+,82, that
of the water consumption was 1,10+,15, that of
the calories of food consumed at the start of

fasting was 735+90, that of the calories of food
consumed at the breaking of fasting was
1160,50+103,51, that of the quantity of
cigarettes smoked was 4,97+2,96, and that of
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the calories taken through exercises was
364,72+105,78.

Table 5 - Urinary density and acidity level before and after ramadan fasting.

Preliminary Test Final Test
Item Status
f % f %
Clearness Clear 26 96,3 26 96,3
Turbidity Slightly Turbid 1 3,7 1 3,7
Straw Yellow 16 59,3 18 66,7
Color Yellow 10 37,0 9 33,3
Amber (Honey) 1 3,7 - -
S Negative 26 96,3 27 100,0
Bilirubin (umol/L) Positive 1 3.7 i i
Urobilinogen Negative 26 96,3 27 100,0
(umol/L) Positive 1 3,7 - -
Ketone Negiat_ive 27 100,0 26 96,3
Positive - - 1 3,7
: . Negative 27 100,0 26 96,3
Ascorbic Acid Positive i i 1 3.7
Glucose (mmol/L) Negative 27 100,0 27 100,0
Protein Negative 25 92,6 27 100,0
(g/L) Positive 2 7.4 - -
Negative 20 74,1 25 92,6
Blood Positive (+) 6 22,2 - -
(mglL) Positive (++) 1 3,7 - -
Positive (+++) - - 2 7,4
Nitrite Negative 27 100,0 27 100,0
Negative 23 85,2 27 100,0
Leucocyte (HPF) Positive (++) 2 7,4 - -
Positive (+++) 2 7,4 - -

Note: f: number of participants, %:

When Table (5) was reviewed, it was
found out that the average of the pre-fasting

percentage of participants.

urinary density was lower and that the pH level
was higher.

Table 6 - Urine analysis chemical and visual examination before and after ramadan
fasting.

Variables Minimum  Maximum X+Ss
Preliminary  Density 1007 1033 1020,96+6,31
Test pH 5,0 7,5 5,563+,70
Final Test Density 1018 1029 1022,11+3,0

pH 5,0 6,0 5,09+,27
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When Table (6) was reviewed, it was water balance could not be maintained in each
thought that the reason for the positive results participant, that is to say, that water
in the chemical examination, urine turbidity and consumption was low/insufficient particularly in
color in the visual examination was that the the results of the preliminary test.

Table 7 - Results of aerobic power tests before and after ramadan fasting.

Variables Minimum Maximum X+Ss
Preliminary  Total Distance (m) 200 2560 879,17+606,44
Test VOo2max (ml.dkt.kg?) 38,08 57,90 43,7845,09
Final Test Total Distance (m) 280 1720 784+496,45
VOomax (Mml.dkt.kg!) 38,75 50,84 42,98+4,17

Note: Total distance run and maximum O2 (VO2max) calculated as a result of the Yo-
Yo test.

When Table (7) was reviewed, it was
found out that the running distance and VO2zmax
level measured before fasting was higher.

Table 8 - Results of anaerobic power test before and after ramadan fasting.

Variables Minimum Maximum X+Ss
PP [W/kg] 6,93 14,51 10,87+1,84
AP [W/kg] 5,47 9,16 7,551
MP [W/kg] 2,63 6,81 4,36%,80
Preliminary PD [W/kg] 3,54 9,82 6,50+1,55
Test PP [W] 409,10 1044,00 730,19+180,85
AP [W] 280,80 712,80 507,66+113,42
MP [W] 134,10 422,50 291,26+64,95
PD [W] 233,50 717,50 438,94+139,25
PP [W/kg] 7,86 14,48 11,57+1,95
AP [W/kg] 5,41 9,22 7,81+1,05
MP [W/kg] 3,22 5,33 4,44+,61
) PD [W/kg] 3,74 9,79 7,12+1,59
Final Test
PP [W] 422,40 1102,00 746,53+186,80
AP [W] 280,80 711,40 508,67+114,69
MP [W] 134,10 399,90 287,18+64,12
PD [W] 250,10 717,50 459,35+136,17

Note: PP: Peak power, AP: Average power, MP: Minimum power, PD: Power drop, W: Watt, W/kg:
Watt/body mass.

When Table (8) was reviewed, it was PP [W], AP [W], PD [W] values were higher than
found out that of the post-fasting WANT results, those determined before fasting and that MP
PP [W/kg], AP [W/kg], MP [W/kg], PD [W/kg], [W] value was lower in the post- fasting period.
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Table 9 - Results of comparison before and after ramadan fasting.

Variables X+Ss t p
VOzmax (Ml.dkt.kgt) -,01+1,95 -,027 979
Total distance -2,0+£233,32 -,027 ,979
Body Mass ,88+1,36 3,567 ,001
Fat (%) 1,37+£1,76 2,917 ,012
Muscle (%) -,94+1,21 -2,903 ,012
Bone (%) -,46+,82 -2,113 ,055
Water (%) ,10+,46 812 431
PP [W/kg] -,41+,63 -2,699 ,016
AP [W/kg] -,02+,18 -,588 565
MP [W/kg] ,15+,82 775 450
PD [Wikg] -,57+,80 -2,953 ,009
PP [W] -16,33+36,41 -2,457 ,020
AP [W] -1,00+9,31 -,590 ,560
MP [W] 4,08+36,91 ,606 ,549
PD [W] -20,40+44,15 -2,531 ,017

Note: PP: Peak power, AP: Average power, MP: Minimum power, PD: Power drop, W: Watt, W/kg:

Watt/body mass, p<0,05.

When Table (9) was reviewed, it was
found out that there was a significant difference
between the results of the preliminary test in
body mass, fat percentage, muscle percentage,
bone percentage, PP [W/kg], PD [W/kg], PP
[W], PD [W] parameters.

DISCUSSION

It is reported that the results that time-
restricted nutrition gives about body mass
display variances in studies (Rothschild and
collaborators, 2014).

A clear answer has not yet been given
to the question of which type of intermittent
starvation (fasting) diets, which is a derivative of
time-restricted nutrition, will be more effective
when applied.

That is to say, it has not yet been
clarified what form of diet is better and feasible
in the longer term. In particular, it does not really
seem possible that those people who should be
continuously active and need more energy in
their everyday life use such diets for a long time
(Trepanowski and collaborators, 2017 and
Stockman and collaborators, 2018).

Time-restricted nutrition diets are
effective in the reduction and regulation of the
body mass, plasma types, pre-prandial blood
glucose, insulin level, cholesterol (LDL),
triglyceride, insulin sensitivity and inflammatory

cytokines (Sherman and collaborators, 2011
and Woodie and collaborators, 2018). At this
point, the drop in body mass as a result of our
study supports the literature stated.

In Muslim societies, fasting worship
which is one of the pillars of Islam is fulfilled by
not having any nutrients (food, drink, etc.) from
the call to morning prayer to the call to evening
prayer. One can take in any nutrients without
any restriction after the call to evening prayer.
Muslim athletes may fast in order not to fail in
their worship (Trabelsi and collaborators, 2018
and Saglam, Ersoy, 2021).

In a study carried out in order to
determine the effects of fasting on an athlete’s
performance, athletes who both take exercises
and fast have been studied. In the results of the
study, it has been found out that there is a drop
in the body mass, fat percentage, LDL
cholesterol values of those who fast as
compared to those who do not fast and that
there is an apparent increase in the HDL
cholesterol level (Chaouachi and collaborators,
2009).

When compared to the result of our
study, it is seen that similar results are obtained
due to the drops in the body mass and fat
percentage. It may be said that, even though
the sample group is not one that regularly works
out, results similar to those of the other athletes
may be obtained in the students of the Faculty
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of Sports Sciences who may be considered
active in their everyday life.

In a study carried out on strength
athletes who were monitored during the month
of Ramadan, it was reported that there was a
significant difference in the body mass, fat
percentage and body mass index (Karli and
collaborators, 2007). When compared to the
result of our study, it is seen that a similar effect
is achieved even though they do not have the
same athletics.

In another study in which the effect of
fasting on athletes is studied, it is reported that
fasting does not have any effect on the short-
term maximal performance (Boukhris and
collaborators, 2019).

To the contrary, improvement has been
observed in the WANT results in our study. It
may be thought that this improvement in our
study may be a motivational change as well.

In a study in which aerobic power
(VO2max) was determined by the Yo-Yo
intermittent recovery test, a single test was
performed and it was reported that power
reduced and that fatigue index increased with
maximum speed (Chtouru and collaborators,
2011).

We also employed the Yo-Yo test in
order to determine the aerobic power in our
study and it was found out that the VO2zmax level
was high before the month of Ramadan and that
it dropped in the month of Ramadan. At this
point, it may be said that similar results were
achieved in both studies.

In a study carried out on soccer players,
the Cooper test was applied and it was reported
that the distance run reduced (16%) by the end
of the months of Ramadan. In the test repeated
14 days after the months of Ramadan, it was
stated that the distance run reached the levels
in the initial measurements (Zerguini and
collaborators, 2007).

Known to be characterised by the
measurement of the total distance taken as a
result of 12 minutes’ run, the Cooper test is
performed in order to determine the aerobic
power (VOzmax). Accordingly, when compared to
the result of our study, due to the fact that the
VO:max level and running distance as obtained
before fasting is higher than the level obtained
during fasting (end of the month of Ramadan),
it is seen that similar results are obtained as a
result of both studies.

In a study carried out on athletes
(middle distance runners (n:9) and the
sedentary (n:9)), 5000m running performance

was compared. It was reported that, at the end
of the month of Ramadan, there was
improvement (5%) in the running times of the
sedentary (Brisswalter and collaborators,
2011).

However, it was found out as a result of
our study that pre-fasting VO2zmax level and total
running distance were high and that, to the
contrary, they reduced during the month of
Ramadan.

In another study carried out in the
month of Ramadan, it was reported that there
was not any change in the aerobic power and
capacity as a result of the WANT applied during
the afternoon hours (Karli and collaborators,
2007).

To the contrary, improvement was
observed in the anaerobic power (PP) and
anaerobic capacity (AP) in our study in which
tests were performed during the afternoon
hours as in this study. It was naturally thought
that such improvement might be motivational as
well.

CONCLUSIONS

Of the participants a great majority of
who fasted for religious faith (88.88%), a
reduction occurred in cigarette smoking, body
mass and fat percentage and an increase in
muscle, bone and water percentage during the
month of Ramadan. It was found out that water
consumption and exercise level was low, that
the calories taken at the breaking of fasting
were higher than those taken at the start of
fasting, that the urinary density was lower and
that the pH level was higher before fasting
during the month of Ramadan. It was seen that
the VO2zmax level and total running distance
before fasting was high but reduced during the
month of Ramadan.

Despite this, an improvement was
observed in the results of WAnNT. In the
comparison of the preliminary test and final test,
it was found out that there was a significant

difference in the body mass, body fat
percentage, muscle percentage, bone
percentage and WAnT (PP and PD)
parameters.

As a consequence, fasting may be a
benefit for reducing or stopping cigarette
smoking. At the same time, effective results
may be obtained in weight loss despite the
biological rhythm.

If the exercise level is increased in a
controlled manner and organized well, it may
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lead to an increase in the muscular mass. This
present study shows that the anaerobic power
of those who fast increases while their aerobic
power reduces...

Studies that increase the number of
subjects, examine and compare citizens
(sedentary/athlete) from different Islamic
countries, physiological responses of fasting
and non-fasting, and hormonal and physical
responses evaluated together with biological
rhythm will provide significant support to the
literature in explaining the effects of Ramadan
fasting.

FINANCIAL SUPPORT

The present work did not receive
financial support of any nature for its realization.

CONFLICTS OF INTEREST

The author declares to have no conflicts
of interest.

REFERENCES

1-Antoni, R.; Johnston, K.L.; Collins, A.L.;
Robertson, M.D. Investigation into the acute
effects of total and partial energy restriction on
postprandial metabolism among
overweight/obese participants. The British
Journal of Nutrition. Vol.115. Num.6. 2016.
p.951-959.

2-Bangsbo, J.; Laia, F.M.; Krustrup, P. The yo-
yo Intermittent recovery test: a useful tool for
evaluation of physical performance in
intermittent sport. Sports Medicine. Vol.38.
Num.1. 2008. p.37-51.

3-Boukhris, O.; Hsouna, H.; Chtourou, L.;
Abdesalem, R.; Ben Salem, S.; Tahri, N
Stannard, S.; Trabelsi, K.; Chtourou, H. Effect
of ramadan fasting on feelings, dietary intake,
rating of perceived exertion and repeated high
intensity short-term maximal performance.
Chronobiology International. Vol.36. Num.1.
2009. p.1-10.

4-Brisswalter, J.; Bouhlel, E.; Falola, J.M.;
Abbiss, C.R.; Vallier, J.M.; Hausswirth, C.
Effects of ramadan intermittent fasting on
middle distance running performance in well
trained runners. Clinical Journal of Sport
Medicine. Vol.21. Num.5. 2011. p.422-427.

5-Bhutani, S.; Klempel, M.C.; Kroeger, C.M;
Trepanowski, J.F.; Varady, K.A. Alternate day
fasting and endurance exercise combine to
reduce body weight and favorably alter plasma
lipids in obese humans. Obesity. Vol.21. Num.7.
2013. p.1370-1379.

6-Chaouachi, A.; Coutts, AJ.; Chamari, K.;
Wong, D.P.; Chaouachi, M.; Chtara, M.; Roky,
R.; Amri, M. Effect of ramadan intermittent
fasting on aerobic and anaerobic performance
and perception on fatique in male elite judo
athletes. J Strength Cond Res. Vol.23. Num.9.
2009. p.2702-2709.

7-Chtourou, H.; Hammouda, O.; Souissi, H.;
Chamari, K.; Chaouachi, A.; Souissi, N. The
effect of ramadan fasting on physical
performances, mood state and perceived
exertion in young footballers. Asian Journal of
Sport Med. Vol.2. Num.3. 2011. p.177-185.

8-Durnin, J.V.; Womersley, J. Body fat assesed
from total body density and its estimation from
skinfold tickness: measurements on 4381 men
and women aged from 16 to 72 years. British
Journal of Nutrition. Vol.32. Num.1. 1974. p.77-
97.

9-Karh, U.; Guveng, A.; Aslan, A.; Hazir, T,
Acikada. C. Influence of ramadan fasting on
anaerobic performance and recovery from short
high intensity exercise. J Sport Sci Med. Vol.6.
Num.4. 2007. p.490-497.

10-Kuglk, S.C.; Yibar, A. Effects of popular diet
trends on body weight and health. Academic
Food. Vol.19. Num.1. 2021. p.98-107.

11-Longo, V.D.; Panda, S. Fasting, circadian
rhythms, and time restricted fasting in healthy
lifespan. Cell Metabolism. Vol.23. Num.6. 2016.
p.1048-1059.

12-Mattson, M.P.; Longo, V.D.; Harvie, M.
Impact of intermittent fasting on health and
disease processes. Ageing Research Reviews.
Vol.39. 2017. p.46-58.

13-Patterson, R.E.; Laughlin, G.A.; Sears, D.D.;
LaCroix, A.Z.; Marinac, C.; Gallo, L.C;
Hartman, S.J.; Natarajan, L.; Senger, C.M.;
Martinez, M.E.; Villasenor, A. Intermittent
fasting and human metabolic health. Journal of
The Academy of Nutrition and Dietetics.
Vol.115. Num.8. 2015. p.1203-1212.

Revista Brasileira de Nutricdao Esportiva

Sao Paulo, v. 17. n. 105. p.468-478. Julho/Agosto. 2023. ISSN 1981-9927 Versdo Eletrdnica

www.rbne.com.br

477



RBNE

Revista Brasileira de Nutricao Esportiva

14-Patterson, R.E.; Sears, D.D. Metabolic
effects of intermittent fasting. Annual Review of
Nutrition. Vol.37. 2017. p.371-93.

15-Rothschild, J.; Hoddy, K.K.; Jambazian, P.;
Varady, K.A. Time-restricted fasting and risk of
metabolic disease: a review of human and
animal studies. Nutrition Reviews. Vol.72.
Num.5. 2014. p.308-318.

16-Sadeghirad, B.; Motaghipisheh, S,
Kolahdooz, F.; Zahedi, M.J.; Haghdoost, A.A.
Islamic fasting and weight loss: a systematic
review and meta-analysis. Public Health
Nutrition. Vol.17. Num.2. 2014. p.396-406.

17-Saglam, Y.; Ersoy, G. The effects of today's
popular diets on sports performance. Journal of
Sports and Recreation Research. Vol.3. Num.1.
2021. p.24-35.

18-Sherman, H.; Frumin, I.; Gutman, R,
Chapnik, N.; Lorentz, A.; Meylan, J.; Coutre, J.;
Froy, O. Long-term restricted fasting alters
circadian expression and reduces the level of
inflammatory and disease markers. Journal of
Cellular and Molecular Medicine. Vol.15.
Num.12. 2011. p.2745-2759.

19-Stockman, M.C.; Thomas, D.; Burke, J.;
Apovian, C.M. Intermittent fasting: is the wait
worth the weight? Current Obesity Reports.
Vol.7. Num.2. 2018. p.172-185.

20-Sirri, W.E. Gross Composition of The Body,
Advance in Biological and Medical Phiyics (4rd
ed.). New York. Academic Press. 1956.

21-Tinsley, G.M.; Forsse, J.S; Butler, N.K,;
Paoli, A.; Bane, A.A.; La Bounty, P.M.; Morgan,
G.B.; Grandjean, P.W. Time-restricted feding in
young men performing resistance training: a
randomized controlled trial. European Journal
of Sport Science. Vol.17. Num.2. 2017. p.200-
207.

22-Trepanowski, J.F.; Kroeger, C.M.; Barnosky,
A.; Klempel, M.C.; Bhutani, S.; Hoddy, K.K;
Gabel, K.; Freels, S.; Rigdon, J.; Rood, J.;
Ravussin, E.; Varady, K.A. Effect of alternate-
day fasting on weight loss, weight maintenance,
and cardioprotection among metabolic healthy
obese adults. JAMA Internal Medicine. Vol.177.
Num.7. 2017. p. 930-938.

23-Trabelsi, K.; Moalla, W.; Boukhris, O.;
Ammar, A.; Elabed, K.; Hakim, A.; Chtourou, H.
Effects of practicing physical activity during
ramadan fasting on health-related indices: an
updated brief review. International Journal of
Sport Studies for Health. Vol.1. Num.3. 2018.
p.e83789.

24-Varady, K.A.; Dam, V.T.; Klempel, M.C.;
Horne, M.; Cruz, R.; Kroeger, C.M.; Santosa, S.
Effects of weight loss via high fat vs. low fat
alternate day fasting diets on free fatty acid
profiles. Scientific Reports. Vol.5. 2015. p.7561.

25-Woodie, L.N.; Luo, Y.; Wayne, M.J.; Graff,
E.C.; Ahmed, B.; O'Neill, A.M.; Greene, M.W.
Restricted fasting for 9h in the active period
partially abrogates the detrimental metabolic
effects of a western diet with liquid sugar
consumption in mice. Metabolism. Vol.82. 2018.
p.1-13.

26-Zerguini, Y.; Kirkendall, D.; Junge, A,
Dvorak, J. Impact of ramadan physical
performance in professional soccer players.
British Journal of Sports Medicine. Vol.41.
Num.6. 2007. p.398-400.

Received for publication in 27/12/2022
Accepted in 25/02/2023

Revista Brasileira de Nutricdao Esportiva

Sao Paulo, v. 17. n. 105. p.468-478. Julho/Agosto. 2023. ISSN 1981-9927 Versdo Eletrdnica

www.rbne.com.br

478



