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Abstract
The timing of food and liquid intake depends on the times of sunset and sunrise during the month of Ramadan. The current
body of knowledge presents contradicting results as to the effect of Ramadan fasting on body mass, body composition and
metabolic changes. The main objective of the present investigation was to gain additional information and scientific data in
conformity with the philosophical background of Islam to allow optimisation of the daily training and dietary regimen in
relation to the mental and physical performance of football players. The four teams, along with their coaches and trainers,
attended a residential training camp at training centre 3 weeks before the start of Ramadan and throughout the study. Energy
intake was relatively stable in the fasting group, but there was a small, albeit significant, decrease of approximately 0.7 kg in
body mass. Water intake increased on average by 1.3 l/day in line with the greater energy intake in the non-fasting group in
Ramadan. Daily sodium intake fell during Ramadan in the fasting players but increased slightly in the non-fasting group.
Fasting players trained on average 11 h after their last food and drink, and reported that they felt slightly less ready to train
during the Ramadan fast. None of the assessed performance variables was negatively affected by fasting while nearly all
variables showed significant improvement at the third test session, indicating a training effect. Heart rate measurements in
one training session during the third week of Ramadan appeared to suggest that the training load during training was
marginally greater for the fasting than for the non-fasting players. However, the overall exercise load measures indicated that
there was no biologically significant difference between the fasting and non-fasting groups.

In the present study, biochemical, nutritional, subjective well-being and performance variables were not adversely affected
in young male football players who followed Ramadan fasting in a controlled training camp environment. Physical
performance generally improved, but match performance was not measured. We recommend that players should ensure
adequate sleep and good nutrition during Ramadan to preserve football performance and general health.

Keywords: Ramadan, soccer, nutrition, performance

Introduction

Islam is a monotheistic religion based upon the

Koran, which is a divine message delivered by

Mohammad, the messenger of God. The original

aims or objectives of the fasting period during

Ramadan are physical and mental regeneration

combined with intensified praying during each day

of the month. The ritual of fasting (sawm) during the

month of Ramadan is the fourth pillar of the five that

make up the Islamic faith. The timing of food and

liquid intake depends on the times of sunset and

sunrise. The observance of Ramadan varies in

different countries and cultures, but for many

Muslims the time between the morning prayers and

the midday prayer is used for regular activities. The

afternoon time allows for light intellectual and

physical activities including sports and exercise such

as football.

Football as a game and means of physical exercise

is the most popular leisure activity in many Muslim

countries, but it has become important at the highest
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competitive level as well. As the month of Ramadan

shifts from year to year, some individual players

within the professional clubs and in National teams

have to play high profile matches during the fasting

period of Ramadan. The combined effects of food

and fluid restriction and of changes in the eating and

sleeping patterns are therefore of importance to

Muslim players who train and compete throughout

Ramadan. The current body of knowledge presents

contradicting results as to the effect of Ramadan

fasting on body mass, body composition and meta-

bolic changes. These data are generally based on

studies of rather small groups of healthy volunteers.

As sports continue to be scheduled, an under-

standing of the effects of Ramadan on Muslim

athletes is warranted.

In a previous F-MARC Study, Algerian profes-

sional football players (55 men) were studied

(Zerguini, Kirkendall, Junge, & Dvorak, 2007). Field

tests of physical and football performance were

completed before, at the end and 2 weeks after

Ramadan in 2004. Players were questioned on

sleeping habits and personal perception of training

and match performance. Performance declined

significantly for speed, agility, dribbling speed and

endurance, and most stayed low after the end of

Ramadan. Nearly 70% of the players thought that

their training and performance were adversely

affected during the fast. Similar findings were shown

for a team of adolescents playing in a first division

Israeli youth league during Ramadan (Meckel,

Ismaeel, & Eliakim, 2008). The phase shift of food

intake and disruption of sleep patterns therefore

appeared to affect actual and perceived physical

performance in these players. In both the Algerian

and Israeli studies, the players were living in their

homes and were therefore following the eating and

sleeping habits of their families. Islamic athletes need

to explore strategies that will maximise performance

during Ramadan.

To date, no well-controlled study with adequate

numbers of trained participants has compared sports

performance in those who observe Ramadan and

those who do not. The main objective of the present

investigation was to gain additional information and

scientific data in conformity with the philosophical

background of Islam to allow optimisation of the

daily training and dietary regimen in relation to the

mental and physical performance of football players

during the month of Ramadan under controlled

training camp conditions.

Methodological design, population and

environmental conditions

The study was carried out in Tunis, Tunisia, in

2006, when Ramadan started on the 23rd of

September and finished on the 22nd of October.

Weather conditions at the time of the study were

generally warm and humid: the average temperature

was 268C, with a daily average minimum tempera-

ture of 188C and an average maximum temperature

of 288C. Average relative humidity was 72%, and

total rainfall during the month was 49 mm. Players

from four male Tunisian junior football teams

(average age: 18 years) participated in the study. It

was up to the individual players if they observed the

Ramadan fast or not, and 64 players chose to observe

the fast whereas 36 players did not.

The four teams, along with their coaches and

trainers, attended a residential training camp at

the Tunisian Football Federation’s training centre

3 weeks before the start of Ramadan and throughout

the study. Each team’s coaches designed and ran

their own training programmes for their specific

squad, and the teams were involved in the pro-

grammed competitive matches. Throughout the

study, all meals were prepared in the kitchens of

the camp and were designed to be similar to the diets

usually eaten during and outwith Ramadan.

Anthropometric data (body mass, height and

skinfold measurements) were recorded 3 weeks

before Ramadan, during the second and fourth

weeks of Ramadan and into the third week after

Ramadan. Haematological tests were performed on a

7-ml blood sample taken from each participant on

each of the test days. Performance tests (30 m sprint

test, Loughborough Dribbling Test, Vertical Jump

Test, Agility Test, Loughborough Passing Test) and

the 20 m shuttle run test (‘Bleep test’) were also

performed on these test days. All players completed a

daily questionnaire on subjective feelings and per-

ception of training difficulty in the 3 weeks before

and the 4 weeks of Ramadan. In the third week of

Ramadan, water and salt balance measures were

made during a training session; during this training

session, heart rate was also recorded. Nutritional

intake was recorded by 24-h recall three times during

each phase of the study before, during and after

Ramadan. Following the study, all data were

analysed to compare the differences in the recorded

measures for players who observed the Ramadan fast

and those who did not.

To assess the possible influence of regional and

cultural differences, 16 football players fasting during

Ramadan were assessed with a similar methodology

in Oman.

Energy and fluid intake

Energy intake was relatively stable in the fasting

group, but there was a small, albeit significant,

decrease of *0.7 kg in body mass during Ramadan

that might have been caused by a modest level of
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hypohydration. There was an increase in daily energy

intake during Ramadan in the non-fasting group with

a concomitant increase in body mass over the month.

The fractional intake of protein increased in both

groups in Ramadan, whereas the fractional contribu-

tion of carbohydrate decreased for both groups.

Estimated mean daily water intake was high (about

3.8 l) in the fasting players throughout the study

period, reflecting the training load and thermal stress

of the environment. Water intake increased on

average by 1.3 l per day in line with the greater

energy intake in the non-fasting group in Ramadan.

Daily sodium intake fell during Ramadan in the

fasting players but increased slightly in the non-

fasting group. Dietary iron decreased in the fasting

and increased in the non-fasting group reflecting the

difference in energy intake in both groups during

Ramadan. These data suggest that Ramadan fasting

had some effects on diet composition, but the effects

were generally small even though the pattern of

eating was very different. After Ramadan, the dietary

variables reverted to the pre-Ramadan levels

(Maughan, Bartagi, Zerguini, Dvorak, & Leiper,

2008).

Blood biochemistry

Some small, but statistically significant alterations

were observed in circulating concentrations of hae-

moglobin, ferritin, transferrin, creatinine and corti-

sol, but the mean values for all variables were always

within the reference ranges. The minor changes

observed may be explained by changes in patterns

of food consumption during Ramadan and by

changes in activity patterns. The results suggest that

the combination of the changes in eating time and

frequency during Ramadan fasting, along with the

continuation of normal training load, has no im-

portant effect on metabolism (Maughan et al., 2008).

Water and salt balance

In the third week of Ramadan, water and salt balance

measures were made during a training session. Body

mass was recorded before and after training. Fluid

intake was assessed in non-fasting players by weigh-

ing the drinks bottles before and after training, and

the volume of any urine output was recorded. Sweat

loss was calculated from the change in body mass

after correction for the mass of fluid ingested and the

volume of any urine passed. Sweat loss was

significantly lower in fasting than in non-fasting

players. Sweat composition was estimated from

absorbent swabs applied to four skin sites for the

duration of training. Sweat sodium concentration

and total sweat sodium loss during training were

similar in fasting players and in non-fasting players.

Sweat sodium loss was not related to estimated

dietary sodium intake. These data show large indi-

vidual variations in all measured parameters with

relatively little difference in sweat parameters

between fasting and non-fasting individuals

(Shirreffs & Maughan, 2008).

Subjective feelings

Fasting players trained on an average of 11 h after

their last food and drink, and reported that they felt

slightly less ready to train during the Ramadan fast.

However, there was no increase in their recorded

perceived effort during training or in their assess-

ment of training difficulty compared with their

ratings before Ramadan, or with that of the

non-fasting group during Ramadan. The fasting

group reported that they were slightly more thirsty

and hungry before training during Ramadan than in

the pre-Ramadan period. Before Ramadan, both

groups reported that on average they slept for more

than 9 h each night. The non-fasting group recorded

that they had about 105 min less sleep per night

during the first week of Ramadan, then they reverted

back to their pre-Ramadan amount of sleep. The

fasting group consistently reported having about

1 h less sleep per night throughout Ramadan, but

neither group appeared to find sleep quality to have

altered. Nevertheless, subjects in the fasting group

reported an increase in the feeling of tiredness and a

slight decrease in their ability to concentrate. The

rating of alertness before training was high through-

out the study in the fasting group and did not alter

during Ramadan. During the 2-week-period after

Ramadan, the modest changes reported by the

fasting subjects reverted back to their pre-Ramadan

levels (Leiper, Junge, Maughan, Zerguini, & Dvorak,

2008).

Performance measures

None of the assessed performance variables was

negatively affected by fasting whereas nearly all

variables showed significant improvement at the

third test session, indicating a training effect. A

limited number of variables were also significant for

time of day (dribbling) or in an interaction with

weeks (sprinting and vertical jump). Changes in

performance were most likely due to the effects of

training and familiarity with the test methods. Based

on these data, the changes in the timing of food

intake and sleep patterns during Ramadan had little

effect on objective tests of physical performance in

this sample of youth football players observing

Ramadan during a residential training camp setting

(Kirkendall, Leiper, Zerguini, Bartagi, & Dvorak,

2008).

Influence of Ramadan fasting on footballers S5

D
o
w
n
l
o
a
d
e
d
 
B
y
:
 
[
L
o
u
g
h
b
o
r
o
u
g
h
 
U
n
i
v
e
r
s
i
t
y
]
 
A
t
:
 
0
6
:
5
2
 
1
5
 
D
e
c
e
m
b
e
r
 
2
0
0
8



Training load

Heart rate measurements in one training session

during the third week of Ramadan appeared to

suggest that the training load during training was

marginally greater for the fasting than for the non-

fasting players. However, the overall exercise load

measures indicated that there was no biologically

significant difference between the fasting and non-

fasting groups during the analysed training session

(Leiper, Watson, Evans, & Dvorak, 2008).

Oman study

In a satellite study in Oman (unpublished), 16 fasting

players following their usual life style as during the

month of Ramadan were assessed with the same

methodology. The data demonstrated that the shift

in food intake and the changes in sleep habits during

Ramadan have varied effects on physical perfor-

mance. The players’ perception of training and other

subjective feelings were constant over the 8 weeks

and most of the performance tests were unchanged

throughout the study. Performance in the endurance

test was constant over the first 6 weeks and

significantly improvement was seen 2 weeks after

Ramadan. The football-specific tasks showed some

improvements in performances during Ramadan that

may have been due to training or improved

familiarisation with the tasks.

Conclusion and recommendations

Previous studies have shown decrements in perfor-

mance and subjective variables during Ramadan. In

the present study, biochemical, nutritional, subjec-

tive well-being and performance variables were not

adversely affected in young male football players

who followed Ramadan fasting in a controlled

training camp environment. Physical performance

generally improved, but match performance was not

measured.

We recommend that players should ensure ade-

quate sleep and good nutrition during Ramadan to

preserve football performance and general health.

Sleeping and eating patterns will depend on the

length of the daylight period, weather conditions and

other environmental and cultural factors.
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