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ABSTRACT

When participating in the religious tradition of Ramadan, the body is subject to changes that adjust an athlete's regimented dietary
intake. The guiding systematic review and meta-analysis were conducted to gather the results of the limited research on the effect
of Ramadan observance on body mass, body composition, and dietary intake in adolescent athletes. Data were extracted from two
different databases, and a search through several journals exploring body mass and/or body composition and/or dietary intake
was conducted. The methodological quality of each study was assessed via QualSyst. No significant differences were found when
comparing the body mass, body composition, body fat percentage, lean mass, and dietary intake pre-Ramadan and throughout
Ramadan. Body mass remained unchanged from pre-Ramadan to the first week of Ramadan, from pre-Ramadan to the second
week of Ramadan, or from pre-Ramadan to the fourth week. Body composition did not change from pre-Ramadan to the first week
of Ramadan or from pre-Ramadan to the fourth week of Ramadan. Body fat percentage did not change from pre-Ramadan to the
second week of Ramadan or from pre-Ramadan to the fourth week of Ramadan. Lean body mass was unchanged from pre-Ramadan
to the fourth week of Ramadan. Finally, the dietary intake of total energy, fat, protein, carbohydrates, and water did not change
throughout Ramadan. Therefore, adolescent athletes continuing to train throughout the duration of Ramadan observance has no
effect on body mass or composition and dietary intake.
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SUMMARY
CLINICAL PROBLEM AND QUESTION

Athletic success is often defined as an athlete’s performance on the field; however, several other factors
contribute to one’s success. Many athletes look to elevate their performance by turning to controllable and
manipulatable factors such as body mass and composition. Body composition is the percentage of fat, bone,
and muscle in one’s body, whereas body mass index is a representation of one’s weight and height.! These
factors have been linked to a possible increase in performance outcomes when maintaining a low-fat mass
and a high value of lean mass in athletic performance.’ Therefore, optimizing intake, type, quantity, and
timing of specific foods, fluids, and supplements is widely used across the athletic population to improve
performance outcomes.! However, these variables need to be highly individualized from athlete to athlete
while maintaining positive dietary behaviors. Not only does each sport have specific demands, but each
athlete does as well. Therefore, their own optimal body composition and mass will need to reflect these
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individual factors. Recognizing this need between athletes and being able to adjust body mass and
composition in accordance with proper dietary intake is a significant factor in athletic success.

Ramadan, observed during the 9t month of the Islamic calendar, is a Muslim tradition that requires anyone
in observance to abstain from eating, drinking, and sexual activity from sunrise to sunset over a 29—-30-day
period.’.1415 The observance is in commemoration of Muhammad’s first revelation and is regarded as one
of the five Pillars of Islam.! During the observance of Ramadan, an individual’s body may go through several
changes to adjust to the new dietary demands. The known bodily change is significant to note in pubescent
athletes who are under higher-than-normal physical demands during their sports training. Therefore, these
athletes may experience difficulty in performance training adaptations during Ramadan due to less-than-
optimal training conditions.! This period of change can impact dietary intake, body composition, and physical
performance due to diet modifications to accommodate late-night training.!

Additionally, pubescent athletes at this stage in life often rely on others for the purchase and preparation
of foods due to their young age and lack of nutritional knowledge, which may lead to unhealthy eating
habits placing an increased emphasis on the importance of monitoring changes during the observable period
of Ramadan.’.'8-22 The evaluation of the effects of Ramadan observance on the adolescent athlete’s body
mass, body composition, and dietary intake is essential to note for athletic trainers working with youth and
pediatric patients. Therefore, the primary clinical question of the guiding systematic review and analysis was
to evaluate the effects of Ramadan observance on body mass, body composition, and dietary intake in
adolescent athletes.!

SUMMARY OF LITERATURE

Existing literature included in the guiding systematic review was chosen based on predetermined criteria to
encompass the scope of the clinical question best. Inclusion criteria were defined as studies 1) written in
English and French languages, 2) published or accepted for publication in peer-reviewed journals, 3)
investigated athletes continuing to train during Ramadan observance, 4) included athletes 10-19 years old,
and 5) were observed during the entire month of Ramadan.! Exclusion criteria were defined as descriptive
or review articles, conference proceedings, and articles based on sedentary or obese individuals. Included
articles must have assessed dietary intake made by a nutritionist and body mass and /or body composition.
An initial search of electronic databases, PubMed, and Web of Science resulted in 40 potential studies.
Following the literature search, 45 articles were identified, including five additional sources cited in the 40
identified initially. Once duplicate articles were removed, 36 remained. After screening the full texts and
related citations, 12 studies were included in the guiding systematic review, totaling 192 male athletes
ranging from 13 to 19 years old. The authors examined the methodological quality of the twelve quantitative
studies using the QualSyst assessment tool. The guiding systematic review was the first to analyze the effects
of Ramadan observance on body mass, body composition, and dietary intake in adolescent athletes.

SUMMARY OF OUTCOMES

The authors from the guiding systematic review and meta-analysis examined the effects the religious month
of Ramadan has on body mass, body composition, and dietary intake in adolescent athletes between the
ages of 10 and 19.! Of the twelve studies included in the systematic review and meta-analysis, eight studies
reported data for body mass and seven studies reported data for body composition.2-13 Body fat was
measured in one study?® using a foot-to-foot bioelectric impedance analyzer and the remaining studies used
a skinfold caliper.4-7,10.13

Of the twelve studies included in the systematic review and meta-analysis, ten studies assessed dietary intake
by assessing at least one component of the participant's dietary diary (Table 1).3-81011.1314 Components that
were considered for assessment were caloric intake, proteins, fat, carbohydrate, and water intake. Overall,

22
Copyright © by Indiana State University Clinical Practice in Athletic Training
All rights reserved. ISSN Online 2577-8188 Volume 6 — Issue 2 — September 2023



The Influences of the Religious Tradition of Ramadan has on Dietary Intake and Body Composition in Adolescent Athletes: An
Evidence-to-Practice Review

three studies examined caloric intake only,511.14 one study assessed caloric intake and water intake,’ two
studies examined caloric intake, proteins, fat, and carbohydrate intake,”® and four studies examined caloric
intake, proteins, fat, carbohydrate, and water intake.341012 Dietary diaries were used to record dietary
intake for all participants in the ten studies.3-810.11.13,14 Two studies used a 2-day dietary diary without an
interview by a trained nutritionist,®'! Two studies used a 3-day dietary diary with an interview by a trained
nutritionist,'%12 Two studies used a 3-day dietary diary without an interview by a trained nutritionist, 314 and
four studies used a 7-day dietary diary without an interview by a trained nutritionist.457.8

Table 1. Participant Dietary Diary Outcomes
Studies Dietary Intake Assessed Dietary Diary / Interview with Nutritionist

Aziz et al.2

Aziz et al.3 Caloric, proteins, fat, 3-day dietary diary & no interview
carbohydrate, water

Bouhlel et al.4 Caloric, proteins, fat, 7-day dietary diary & no interview
carbohydrate, water

Bouhlel et al.’ Caloric, water 7-day dietary diary & no interview

Giveng? Caloric 2-day dietary diary & no interview

Hammouda et al.” Caloric, proteins, fat, 7-day dietary diary & no interview

carbohydrate
Hammouda et al.® Caloric, proteins, fat, 7-day dietary diary & no interview
carbohydrate

Maughan et al.’0 Caloric, proteins, fat, 3-day dietary diary & interview
carbohydrate, water

Meckel et al.!! Caloric 2-day dietary diary & no interview

Zarrouk et al.12 Caloric, proteins, fat, 3-day dietary diary & interview
carbohydrate, water

Zarrouk et al.!3

Alovui et al.’ Caloric 3-day dietary diary & no interview

FINDINGS AND CLINICAL APPLICATION

A total of twelve studies were included, with participants residing in Tunisia, Turkey, Singapore, Morocco,
and Israel. Furthermore, the mean age for the participants of the studies ranged from 15 to 19 years, and
they predominately participated in soccer (n=6)367.9-11and Karate (n=4),58.1213 Other sports included were
boxing, martial arts,? running,? and basketball.3 The number of training sessions ranged from 3-7 across the
studies, the duration was between 1-2 hours, and not all studies reported the time of day of training of those
who did two reported training before breaking the fast319 and four trained after breaking the fast.67.1213
Overall, four outcomes were measured to examine the effects Ramadan has on the human body over the
course of participating in the observance of Ramadan. The outcomes examined were body mass, body
composition (i.e., fat mass, fat percentage), lean mass, and dietary intake (i.e., total caloric intake,
macronutrient intake, fluid intake).!

Outcome 1 — Body Mass

The body mass of a varying number of participants was assessed before the start of Ramadan and after
either one, two, or four weeks of fasting. There were no significant changes to body mass from before
Ramadan to the first week of Ramadan fasting.! At one week, body mass was reported to have no changes
in five studies,356912 a decrease in one study,5 and an increase in one study.® When comparing the effects
of body mass before Ramadan fasting to the second week of Ramadan fasting, there were no significant
changes in body mass.! Body mass was recorded to have no changes in three studies, 3910 a decrease in two
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studies,”8 and an increase in one study at two weeks.? Studies that compared body mass before Ramadan
fasting to after four weeks of Ramadan fasting concluded there were no significant differences between the
two.! Eight studies23:5:6.2-12 concluded no change in body mass, three studies*”:8 reported a decrease in body
mass, and one study® showed an increase in body mass from before the start of Ramadan fasting to after
four weeks of Ramadan fasting

Outcome 2 — Body Composition

Fat Mass

The body composition of a varying number of participants was assessed before the start of Ramadan and
after either one or four weeks of Ramadan fasting. Body fat mass was measured in kilograms for body
composition.! There was no significant change in body composition one week after Ramadan fasting
compared to before Ramadan.! All three studies concluded there were no changes to body fat mass at one
week.45.13 When comparing the effects of before Ramadan fasting to the fourth week of Ramadan fasting,
there were no significant changes in body composition.! Body fat mass did not change in three
studies4513 and decreased in one study at four weeks.8

Body Fat Percentage

The body fat percentage of a varying number of participants was assessed before the start of Ramadan
and after either two or four weeks of Ramadan fasting. There were no changes in the two studies that
examined the effects on body fat percentage before Ramadan and after two weeks of Ramadan
fasting.”.10 After reviewing these two studies, it was determined that there was no significant change in body
fat percentage from before Ramadan to after two weeks of Ramadan fasting.! From before the fourth week
of Ramadan fasting, there was no significant change in body fat percentage.! One study concluded a
decrease in body fat percentage’ and two studies concluded no change in body fat percentage at four
weeks.6:10

Ovutcome 3 — Lean Mass

The lean mass of a varying number of participants was calculated in kilograms before the start of Ramadan
and after four weeks of Ramadan fasting.! There was no significant change in lean mass from the two
studies.! Both studies reported no change in lean mass from before Ramadan to after four weeks of
Ramadan fasting.”:13

Outcome 4 — Dietary Intake

The dietary intake of a varying number of participants was recorded before the start of Ramadan
and during Ramadan fasting. Components of dietary intake that were examined over the twelve studies
include total energy, protein, fat, carbohydrate, and total water intake. Total energy intake was reported
to have no change in four studies, 34114 an increase in two studies,’%'2 and a decrease in four studies
throughout Ramadan.457.8 The findings from these studies conclude that Ramadan fasting had no significant
effect on total energy intake.! Ramadan fasting was shown to have no significant effect on protein
consumption.! Throughout Ramadan, protein intake did not change in three studies,”® increased in one
study,’® and decreased in one study.# Fat intake had no significant change reported throughout
Ramadan.! There was no change in fat intake reported in one study,'0 anincrease in one study,’?
and a decrease in three studies.#”.8 Carbohydrate intake was also shown to have no significant effect from
before to during Ramadan.! Four studies noted no change,”81012 and one study noted an increase in
carbohydrate intake throughout Ramadan.4 there was no significant effect on total water intake from
before to during Ramadan.! Total water intake had no change in two studies,310 increased in one study,!2
and decreased in two studies.45
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CLINICAL BOTTOM LINE

As of 2017, an estimated 3.5 million Americans

RGCOmmendatiOnS for practice the religion of Islam.'> As this number

continues to grow, one can only expect the

Athletes During the prevalence of Muslim adolescent athletes to

_ increase. Due to the physiological strain that

- _ ; fasting can have on the body, especially during

Obser\/atlon Of Ramadan adolescence, the guiding systematic review

° sought to describe the effects of Ramadan

observance on factors such as body mass, body

Optimizing composition, and dietary intake in adolescent

.. o Hi , athletes.! Following the analysis, it was

Nutrition and :igh:lal::)g(::_}dram determined that there were no statistically

v High fat. low significant effects of Ramadan observance on

body mass, body composition, and dietary

» Drink 600ml/h of fluid | 8lycemic index food intake. Muslim athletes may continue to train at
from breaking of fast b becaktest least three times/week during this month.!

Hydration

* Minimize pre-

to bedtime
Drink additional 1L at competitiion activity To provide the best patient-centered care, the
breakfast that would consume sports medicine team must be culturally
Pre-load with fluid and blood glucose competent with the spiritual and religious
salt right before dawn practices of the athletes they provide care for.1¢
This means understanding the practices of the
Sleep as soon as the evening religion and how observing traditions such as
meal is eaten Minimizing Ramadan may affect the health and well-being
Sleep after breakfast or at of the athlete. Although the guiding systematic
some point during the day Sleep review did not find any significant effects on
Adjust sleep regimen before | Deprivation body mass, body composition, or dietary intake,

this does not mean that every athlete will fit this
trend.! In that case, the athletic trainer should be
prepared to provide patient-centered care by
recognizing and addressing the many other
factors that may affect an athlete during
e Allow for training and competition to be completed as Ramadan.

early in the moming or as late in the evening if at all

Ramadan begins

possible Body composition is the term used to describe the

e Preferably around the time of the morning or evening components of the human body, which include
meal lean mass, fat mass, body water, and bone mass.

o X M Overall, the authors in the studies observed no
2022: Apr. 2-May 2 changes in overall body composition. One reason
2023: Mar. 22-Apr. 21 for observing no changes is that there were also
Ramadan 2024: Mar. 10-Apr. 9 no changes to the dietary intake and fluid intake
2025 Feb. 28-Mar.30 in participants of their studies. It is important to

Observance : o
| , note that changes in overall body composition
820265 Feb. 17-Mar. 18

Future Dates of

(i.e., body mass, percent body fat, lean mass) are
also impacted by changes in exercise, something
that was not objectively measured in these
studies. It would be important to consider the
effects of Ramadan fasting on energy
availability, that is, the amount of dietary energy

Figure 1. Dietary Recommendations

25
Copyright © by Indiana State University Clinical Practice in Athletic Training
All rights reserved. ISSN Online 2577-8188 Volume 6 — Issue 2 — September 2023



The Influences of the Religious Tradition of Ramadan has on Dietary Intake and Body Composition in Adolescent Athletes: An
Evidence-to-Practice Review

remaining for physiological mechanisms of the body after exercise.'” Measuring using this method would
utilize both dietary energy intake and exercise energy expenditure, and changes can be related to two
other components of the Athlete Triad: menstrual/reproductive function and bone mineral density.17.18
Moreover, one should note that the newer “gold standard for body composition assessment” is Dual-Energy
X-ray Absorptiometry (DXA or DEXA), which was not done by any of the studies included. Therefore, the
results should account for errors in the measures used (bioelectrical impedance and skinfolds).

For adolescents who may not be solely responsible for the food available, it may be beneficial to include
their legal guardians in conversations regarding the amount and quality of food consumed during Ramadan.
It could also prove useful to facilitate open discussions with athletes and coaches regarding accommodations
to training schedules and expectations for performance during this time. In addition to the data’s
recommendation of training three times a week during Ramadan observance, scheduling these training times
to accommodate the adolescent's fasting schedule may improve the performance outcomes.'¢17

To support the health and well-being of young athletes during their observance of Ramadan, there are three
main recommendations for athletic trainers to consider. These involve the timing of events, minimizing sleep
deprivation, and optimizing nutrient uptake and hydration.’?20 More details regarding these
recommendations can be found in the attached infographic (Figure 1). In addition to the previous
recommendations, it is also vital to consider the accommodations that may be necessary in the instance of a
medical emergency. This could include allowing access to cooling towels and/or cooling tubs to assist
temperature regulation without the intake of fluids.2° If a medical emergency is believed to be caused by
dehydration and/or heat stroke, the athlete should be provided with fluids, and the emergency action plan
should be activated. In summation, adolescent athletes observing the religious tradition of Ramadan can still
compete without adverse effects, provided they continue a typical training pattern, ensure adequate sleep
each night, and maintain their intake of energy and fluids.19.20
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