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Background: Nutrition is a key factor in optimizing training, performance,
recovery, and health among athletes. Intermittent fasting (IF) is one of the
nutritional strategies.

Objective: To compare the effect of an 8-week time-restricted feeding (TRF)
protocol vs. a standard diet on energy and macronutrient intake among
professional football players.

Methods: A randomized controlled trial was conducted among 30 professional
adult male football players, a 16/8 time-restricted feeding (TRF) group vs. a
control group. Dietary intake was assessed pre- and post-intervention (12
weeks) using a 7-day food record. Data were analyzed for energy and
nutrient intake using ESHA Food Processor® software.

Results: At baseline, both groups consumed less energy and carbohydrates
than recommended for elite athletes. Following the 8-week intervention, total
energy and macronutrient intakes increased slightly in both groups, but
changes were not statistically significant for energy or carbohydrates. The TRF
group increased mean energy intake from 33+ 8.0 to 36 + 4.9 kcal/kg/day
and carbohydrate intake from 4.02 +1.48 to 4.27 + 0.82 g/kg/day, while the
Control group increased from 38 +12.2 to 42+ 11.0 kcal/kg/day and from
458+ 211 to 513+ 1.73 g/kg/day, respectively. Protein intake significantly
decreased within the TRF group (from 2.21+0.60 to 1.84 + 0.51 g/kg/day,
p =0.01), while the Control group showed no significant change. Fat intake
increased in both groups but without significant between-group differences.
Despite  modest improvements, both groups continued to fall below
recommended energy and carbohydrate targets, and vitamins D and
K remained markedly insufficient post-intervention.

Conclusion: TRF did not significantly improve energy or macronutrient intake
compared to the standard diet. Both groups exhibited persistent energy and
carbohydrate deficits and inadequate vitamin D and K intake, highlighting the
need for structured nutrition support regardless of feeding pattern.
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1 Introduction

Fasting refers to the voluntary abstinence from caloric intake
fasting (IF)
encompasses structured fasting feeding cycles that restrict the

for a defined period, whereas intermittent
timing of food consumption (1). Several forms of IF have been
described, including time-restricted feeding (TRF), alternate-day
fasting (ADF), alternate-day modified fasting, and periodic
fasting (2). One form of IF that has gained tremendous
popularity through mainstream media is the so-called time-
restricted feeding (TRF). TRF allows subjects to consume ad
libitum energy intake within a defined window of hours and
fasting in the remaining hours (2).

Football, with roughly 265 million registered players, has
become the most popular and frequently played sport worldwide
in recent decades (3-5). In Jordan, football holds a similarly
prominent position, with the national team achieving a historic
milestone by qualifying for the 2026 FIFA World Cup and
actively participating in regional and international competitions.
This reflects the country’s growing investment in elite player
development and high-performance sports. As the level of
competition intensifies globally and locally, the increasing
physical and competitive demands of elite football characterized
by higher match intensity, frequent fixture congestion, and
extended seasons have placed greater emphasis on the role of
nutrition in supporting performance and recovery (6). With elite
players often competing in over 60 matches per season and facing
limited recovery time, dietary strategies must be optimized to
support energy availability, enhance recovery, and reduce the
risk of fatigue-related injuries (7).

Optimal performance in elite football depends on appropriate
dietary strategies due to the sport’s demanding physical
requirements, including high training volumes, frequent
matches, and limited recovery periods (6). Nutrition plays a
central role in supporting physiological function, enhancing
recovery, and minimizing the risk of injury and illness.
International guidelines highlight the importance of nutrient
intake’s quantity, composition, and timing to maximize training
While
recommendations for athletes are available, football-specific

outcomes and overall performance (8). general
dietary requirements differ based on training intensity, match

frequency, positional demands, and individual variation.
However, there remains a lack of comprehensive, evidence-based
dietary guidelines explicitly tailored to football (6, 9, 10). Energy
requirements for elite football players typically range from 40 to
70 kcal/kg/day, depending on training intensity and individual
demands (11). Balancing energy intake with expenditure is
essential to prevent energy deficits or surpluses, which can
negatively impact performance and recovery. Therefore, Dietary
strategies must be adjusted according to fluctuating training
loads (6, 12). Carbohydrates are the primary fuel source for
high-intensity exercise, supporting muscle contraction, central
nervous system function, and glycogen replenishment.
Recommended carbohydrate intake ranges from 5 to 10 g/kg/
day, with UEFA suggesting 6-8 g/kg/day during congested

fixture periods (12). Protein intake, typically 1.2-2.0 g/kg/day, is
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essential for muscle repair, adaptation, and maintaining
structural tissues, including tendons and bones, Protein targets
for football players were set at 1.6-1.8 g/kg/day, which aligns
with ISSN and UEFA nutritional recommendations for team-
sport athletes (6, 13). Dietary fat should account for 20%-35%
of total energy intake, contributing to the absorption of fat-
soluble vitamins and supplying essential fatty acids such as
(10). In football
micronutrients such as iron, vitamin D, calcium, and B vitamins
health, and
that

macronutrients and micronutrients while maintaining energy

omega-3s players, inadequate key

may impair muscle function, bone energy

metabolism. A well-balanced diet ensures adequate
balance is fundamental to optimizing performance, supporting
recovery, and reducing the risk of illness and injury in elite
football players (11).

In athletes, including football players, TRF may contribute to
improved body composition, enhanced metabolic flexibility, and
reductions in inflammation and oxidative stress, all of which are
relevant for performance and recovery (14, 15). Several studies
suggest that TRF can lead to a spontaneous reduction in energy
intake and may improve insulin sensitivity, lipid profiles, and
circadian rhythm alignment (14). However, the application of
TRF in football presents unique challenges. Given the sport’s
high-intensity, intermittent nature and demanding training
schedules, there is concern that restricted feeding windows may
compromise energy availability, delay muscle recovery, or result
in inadequate nutrient intake, particularly for carbohydrates and
protein (16, 17). Football players require precise timing of
macronutrient intake to support glycogen replenishment, muscle
repair, and adaptation, especially during periods of high training
load or match congestion (8, 16). Therefore, while TRF may
offer health-related benefits, its implementation in football must
be carefully managed to ensure that dietary needs are met
within the limited feeding window. Individualized planning,
nutrient-dense meal choices, and strategic timing are essential to
integrate TRF without compromising performance or recovery.

Greater attention must be directed toward optimizing the
dietary intake of football players in Jordan, as this critical period
significantly influences performance and recovery. To address
this gap, the present study aimed (1) to evaluate the effect of an
8-week time-restricted feeding (TRF) protocol on energy and
macronutrient intake among elite football players, and (2) to
intake relative to

assess the adequacy of micronutrient

recommended reference values for team-sport athletes.

2 Materials and methods
2.1 Participants

This randomized controlled trial (RCT) included thirty male
football players were chosen from JFA (Jordan Football
Association) and collection of the sample was taken during both
pre-season and in-season from July to October. These players
ranged in age from 19 to 35. Physiological exercises (sprinting,
alternating stamina) were strategic throughout each training
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session. Inclusion was limited to male football players, Jordanian

nationality, exhibiting more of continued
Female athletes

physiological differences associated with the menstrual cycle,

than 5 years
experience. were not included due to
particularly fluctuations in cortisol and testosterone levels across
different phases, which could potentially influence dietary intake
and metabolism (11, 18, 19). Exclusion criteria included active
smoking (cigarettes, pipes, cigars, and e-cigarettes), diagnosed
metabolic diseases, cardiovascular or respiratory disorders, and
orthopedic issues within the past 5 years that could have limited
exercise performance. Football players had not experienced
significant weight loss (>10% of body weight) in the 6 months
prior to enrollment and were not practicing any form of
intermittent fasting. Additionally, individuals who used anabolic
steroids, or took medications (e.g., steroidal and non-steroidal)
or dietary supplements (such as creatine, beta-alanine) that
might have interfered with study outcomes were excluded from
participation. In accordance with the approved research design
authorized by the Faculty of Graduate Studies, the Department
of Scientific Research, and the Institutional Review Board (IRB)
at the University of Jordan (Decision Code: 250/2024),
submitted by Dr. Hadeel Ali Ghazzawi from the School of
Agriculture, written informed consent was obtained from each
football player who participated in the study.

2.2 Anthropometric measurements

The bioelectrical impendence (BIA) was measured by an
InBody 230 device (InBody Co., Ltd., Seoul, KOREA). Validity
testing in healthy adults demonstrated strong agreement with
DXA for whole-body fat mass, percent fat, and fat-free mass
(r=0.94-0.99), with minor biases in segmental measurements,
and has a standard error of estimate (SEE) of #3% (20).
A cohort of elite football players also observed high reliability
and low measurement error (21, 22). All the anthropometric
and BIA measures were carried out at the team camp. In this
research, lean body mass index (LBM), percent of body fat
(BFP), and body weight were the BIA measures that were used.
Body weight measurements were obtained by football players
wearing minimal clothing and being barefoot. Readings were
obtained within 0.1 kg of the closest unit. The subjects’ heights
were measured using a SECA (Wall Mounted Portable
Stadiometer) digital land scale (Model 876) to the closest half-
centimeter. All the measures were carried out in the morning,
following a fasting period of 8-10 h.

2.3 Dietary intake measurements

Dietary intake was comprehensively assessed Pre- and Post-
intervention using a 7-day food record (FR). During the 8-week
intervention, weekly 3-day food records, coupled with daily
telephone interviews and a mobile application, were employed
solely to monitor protocol adherence and compliance for both
groups. As baseline assessments were conducted during the
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preparatory (pre-season) phase in August, and post-intervention
assessments were completed during the competitive (in-season)
phase (September—October). The study therefore spanned both
training periods. To ensure nutritional adequacy and control for
variations in workload, individualized meal plans were
developed and updated weekly according to each player’s
estimated energy requirements and training intensity. Estimated
energy requirements (EER) increased by 6%-10% from the pre-
season to in-season period following adjustments for training
intensity, match congestion, and recovery demands. Despite
these controls, the transition between training phases may have
influenced dietary intake patterns.

Dietary intake was analyzed using the Dietary Processor®™
(Ver 10.9/2011). We

determined the total amount of calories consumed and the

Nutrition Analysis ESHA program
composition of carbohydrates, fats, proteins, and micronutrients
in football players’ diets. Before starting the trial, football players
were given written instructions about the time and the number
of meals they consumed. Using a customized guidebook, they
were provided with detailed instructions on determining the
appropriate portion sizes and identifying all food and drink
consumption. To enhance accuracy, each participant was also
given a set of measuring cups to assist in quantifying their
intake. A telephone number was accessible to all football players
if they had any inquiries. Immediately after the end of the
study, the food
A demographic form collected detailed information on football

records were thoroughly examined.
players’ typical eating habits and related behaviors, including
nutritional supplements, dietary preferences and aversions, and
weight-control practices. Pre-intervention, all football players
underwent baseline assessments of dietary intake and
anthropometric measurements. Following this, thirty football
players were randomly assigned to either a time-restricted
feeding group (TRF; n=15) or a control group (CON; n=15)
using a random number table. The experimental layout is
displayed in (Figure 1). The control group followed a standard
diet, while the TRF group adhered to a time-restricted feeding
protocol. All meal plans for both groups were designed by a
registered dietitian and updated weekly to be isoenergetic,
targeting the Estimated Energy Requirement (EER) for elite
football players, therefore meal plans tailored to their respective

energy requirements, training intensity, and match schedule.

N=30 Football Players

Football Players
C=15

Football Players
TRF=15

FIGURE 1
Experimental layout. Time restricted feeding (TRF), standard diet (C).
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The primary distinction between the groups was that the TRF
group consumed all meals and snacks within an 8-hour window
(12:00-20:00), All training sessions were conducted between
16:00 and 18:00, and the TRF feeding window was designed
accordingly to ensure participants could consume meals both
before and after training within the restricted period. While the
Control (CON) group followed the same dietary composition
and energy targets but without any meal timing restrictions.

2.4 Interventions and protocols

The intervention lasted 8 weeks, conducted between August
and October 2023, covering the transition from the pre-season
preparatory phase to the early in-season competitive period.
Baseline measurements were obtained at the end of pre-season
training, and post-intervention assessments occurred during the
early in-season phase. The study design was structured to
maintain consistency in training frequency and load across
both phases.

TRF interventions followed a 16/8 time-restricted feeding
protocol. All football players consumed two to three meals
during 8 h (between 12 and 8 p.m.). The remaining 16 h per
24-hour period will constitute the fasting period, during which
football players were only allowed to consume water, tea, and
(without additives). The non-TRF diet
corresponding to the football players was the same meal plan

coffee caloric
without any timing restrictions, and they ingested their caloric
intake as three meals and snacks consumed at 8 am., 1 p.m,
and 8 p.m.

In both groups, the distribution of macronutrients was the
same. Every participant received a meal plan based on their
The ISSN
recommends that energy requirement is 40-70 kcal/kg/day,

needs using the Harris-Benedict equation.
protein ingestion is 1.6-1.8 g/kg of body mass, carbohydrate
ingestion is 6-10 g/kg, and lipid intake is 20%-35% (10). The
distribution of calories for the TRF group was 54%, 18%, and
28% at 12 p.m., 4 p.m., and 8 p.m., respectively, while the CON
group consumed 54%, 18%, and 28% of their daily calories at 8
am. 1 p.m, and 8 p.m., respectively. The sample meal plan is
shown in Appendix A. During training and compliance logs,
adherence to the fasting protocol was monitored using weekly
dietary records for 3 days (2 weekdays and 1 weekend).
Telephone interviews were conducted every day of recording to
ensure the football players’ information was accurate and to
obtain the details rapidly before football players failed to
these data.

analyzed. In addition, the mobile application was used to

remember Participant compliance data were

register meals and the amount of food ingested accordingly.

2.5 Statistical analysis
Data were analyzed using SPSS version 17.0 (Chicago, IL).

Normality was verified using the Shapiro-Wilk test. A two-way
mixed-design ANOVA assessed the interaction between time
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(pre- vs. post-intervention) and group (TRF vs. CON) for each

(energy,
micronutrients). Post hoc paired-sample t-tests were applied for

dependent variable macronutrients, and
within-group comparisons when significant interactions were
observed. Independent-sample t-tests compared baseline values

between groups. Statistical significance was set at p < 0.05.

3 Results
3.1 Characteristics of sample

The anthropometric characteristics of the participants at
baseline are presented in Table 1, with values reported as
mean + standard deviation. Fat mass and muscle mass were
estimated using bioelectrical impedance analysis (BIA).

Post-intervention anthropometric measurements showed no
significant changes in body weight or lean mass (p > 0.05).

3.2 Dietary intake

Pre-intervention and during the training period, protein
intake was significantly higher in the Control group compared
to the TRF group (p=0.03), while no significant differences
were observed between groups for total energy intake,
carbohydrate (CHO), or fat intake (Table 2). Post-intervention,
carbohydrate
(p>0.05). Protein intake significantly decreased within the

intake increased modestly in both groups
Control group (p=0.03) but remained unchanged in the TRF
group (p>0.05). Fat intake increased in both groups, though
changes were not statistically significant. However, no significant
differences in total energy, CHO, and fat intake were found
between groups.

Macronutrient intake was further categorized according to
whether it fell below, within, or above the recommended values
set by the International Society of Sports Nutrition (ISSN).
Table 3 presents the distribution of participants across these
categories at both pre- and post-intervention time points for
total energy, carbohydrate (CHO), protein, and fat intake.

Table 4 shows micronutrients intake for football players in pre
and post-intervention, pre- intervention the TRF group had lower-

TABLE 1 Baseline characteristics of participants by study group

(mean + SD).
Anthropometric TRF CON p-value
e o e
Age (years) 225+28 22.8+29 0.74
Weight (kg) 176.6 £ 4.5 177347 0.68
Height (cm) 73.5+6.9 72.9+7.3 0.82
Fat (kg) 9.8+2.1 95+24 0.79
Fat (%) 134£2.1 13.1+24 0.77
Muscle mass (kg) 36.9+2.8 37.1+25 0.84
Muscle mass (%) 50.4+2.6 50.7£2.8 0.88

Body-composition values were obtained using BIA (InBody 230). Standard error of estimate
(SEE): 3% for body fat and +2.1 kg for lean mass.
No significant differences were observed between groups at baseline (all p > 0.05).
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TABLE 2 Calorie and macronutrient intake values among football players during the training period.

Nutrient

Prescribed target

Dietary intake (M + SD) pre

Dietary intake (M +

10.3389/fspor.2025.1657828

Average intake (kcal/day)

TRF — 2,502 + 539.47 2,735 + 280 - 0.49
CON 2,890 + 815.33 3,240 +792.78

Energy (kcal/kg/day)

TRF 45+5 33+8.04 36+4.87 40-70* -
CON 38+12.18 42+11.01

CHO. (g/kg/day)

TRE 6-8 4,02+ 1.48 427 +0.82 5-10° 0.49
CON 4.58+2.11 5.13+1.73

CHO. (total intake/day)

TRF 307 +102.41 326 +58.93 0.49
CON 350 +138.13 392 +123.29

CHO. (%)

TRF 55-60 48% 48% 50%-60%

CON 48% 48%

Dietary prot. (g/kg/day)

TRF 1.6-1.8 1.73+£0.27 1.73+£0.27 1.2-2¢ 0.03*
CON 1.84+0.51 1.71£0.42

Dietary prot. (total intake/day)

TRF 132 +35.46 132 +14.57 - 0.03*
CON 169 + 42.03 141 + 34.86

Dietary prot. (%)

TFR 15-20 21% 19% 15%-20%

CON 22% 17%

Dietary fat (g/kg/day)

TRF 1.0-1.2 1.19 +0.40 1.43 £0.40 0.67
CON 1.29 +0.30 1.72+0.55

Dietary fat (total intake/day)

TRF 91 +30.98 109 + 26.67 - 0.67
CON 98 +23.32 131 +42.74

Dietary Fat (%)

TRF 25-30 31% 33% 25%-35%" -
CON 30% 35%

SD, standard deviation. Values are presented as mean + standard deviation (SD). P-values represent within-group comparisons (pre vs. post). Between-group differences in change scores are

reported in the text. TRF, time-restricted feeding; CON, control group.
“Recommended values (RV) are based on the International Society of Sports Nutrition (ISSN) consensus statement (11), ISSN/IOC/ACSM (6, 17, 23).

b(10, 24, 25).
(7).
d(11).

*Indicates statistical significance at p <0.05.

TABLE 3 The numbers and percentages within the football players consuming macronutrients above or below the recommendations pre-intervention

and post-intervention.

Micronutri

ents Lower % (N)

Pre

Lower % (N)

Post

Within % (N)

Pre

Within % (N)

Post

Higher % (N)

Pre

Higher % (N)

Post

Calorie intake 58% (15) 30% (8) 42% (11) 66% (17) - 4% (1)
CHO 73% (19) 50% (13) 23% (6) 50% (13) 4% (1) -
Protein 8% (2) 42% (11) 54% (14) 58% (15) 38% (10) 42% (11)
Fat 70% (18) 4% (1) 30% (8) 73% (19) - 23% (6)

Recommended values compared to ISSN; L, football players with intakes lower than the ISSN; W, football players with intakes within the ISSN; H, football players with intakes higher than the
ISSN; N represents the number of football players; % Represents the percentage of football players. SD, standard deviation. Data represent the percentage (and number of participants) whose
intakes fell below (“Lower”), met (“Within”), or exceeded (“Higher”) ISSN recommendations. TRF, time-restricted feeding; CON, control.

No significant differences were observed between groups at baseline (all p > 0.05).
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TABLE 4 Micronutrients intake pre- and post-intervention compared to recommended values.

Nutrient Mean intake Mean intake p-value between p-value within p-value within
(pre) + SD (post) + SD groups (TFR vs. group (pre vs. EAR- group (post vs.
CON) UL) EAR-UL)
Vit A (mcg)
TRE 175.30 + 97.97 776.47 + 906.80 625- 0.91 0.00* 0.00*
CON 1,138.55 + 3,160.20 343.81 +116.84 3,000
B1 (mg)
TRE 2.19+1.66 3.38+1.03 0.8-1.2** 0.69 0.00* 0.16
CON 1.98+0.87 5.35+476
B2 (mg)
TRF 2.41+1.85 4.03+1.44 1.1-1.8 0.52 0.05* 0.00*
CON 2.32+1.69 572+5.18
Niacin eq (mg)
TRE 27.58 +8.96 41.64+9.11 12-35 0.48 0.00* 0.69
CON 38.67+16.80 35.26 +6.91
B5 (mg)
TRF 4.88+1.87 7.15+1.31 5 0.6 0.08 0.12
CON 10.51+8.11 587+1.38
B6 (mg)
TRF 5.03 +12.44 2.18+0.69 1.1-100 0.67 0.00* 0.3
CON 3.49+2.99 1.94 +0.44
B12 (mcg)
TRE 2.09 +0.90 8.00 + 8.81 2-24 0.37 0.09* 0.00*
CON 12.55+24.28 3.48+1.54
Biotin (mcg)
TRF 16.62 +8.28 31.89 + 11.44 30+ 0.6 0.00* 0.00*
CON 22.14+10.36 24.95+10.57
Vit C (mg)
TRE 77.21 42,60 182.70 + 68.37 75-2,000 0.19 0.12 0.00*
CON 166.10 + 124.90 146.64 + 64.48
Vit D (mg)
TRF 0.92+0.90 1.86+1.25 10-100 0.00* 0.43 0.27
CON 1.1240.02 1.32+1.15
Vit E (mg)
TRF 544 +3.25 10.76 + 4.53 12-1,000 0.47 0.00* 0.00*
CON 26.81+73.90 7.61+1.99
Folate (mcg)
TRE 410.75+197.18 571.90 + 113.89 320- 0.13 0.02* 0.26
CON 533.84 +199.39 519.31+ 117.54 1,000
Vit K (mcg)
TRF 43.70 + 35.05 72.08 + 41.54 120 0.02* 0.00* 0.00*
CON 80.89+72.38 51.32+15.86
Choline (mg)
TRF 139.86 +91.30 325.13 +142.95 550 0.84 0.00* 0.00*
CON 253.09 +212.07 223.50 + 128.98 3,500
Calcium (mg)
TRE 436.35 + 207.30 832.78 + 346.40 800- 0.86 0.00* 0.00*
CON 843.68 + 501.63 549.90 + 190.20 2,500
Cupper (mg)
TRF 0.91+0.37 1.97 + 1.46 0.7-10 0.06 0.00* 0.06
CON 2.59 + 4.84 1.17 £0.31
lodine (mcg)
TRE 61.16 +45.31 126.40 + 42.68 95-1,100 0.26 0.00* 0.43
CON 79.17 + 44.98 105.12 + 56.83
Iron (mg)
(Continued)
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TABLE 4 Continued

10.3389/fspor.2025.1657828

Nutrient Mean intake Mean intake p-value between p-value within p-value within

(pre) + SD (post) + SD groups (TFR vs. group (pre vs. EAR-  group (post vs.
CON) UL) EAR-UL)

TRF 18.00 + 10.68 22.98 +6.84 6-45 0.61 0.00* 0.01*

CON 20.35+7.98 17.66 +2.26

Magnesium (mg)

TRF 214.36 + 84.48 336.88 + 86.20 330-350 0.6 0.00* 0.00*

CON 367.05+176.81 276.59 +61.23

Manganese (mg)

TRE 12.95 +27.00 5.16 +2.29 2.3-11% 0.06 0.00* 0.00*

CON 4434275 3.90 +0.10

Phosphorus (mg)

TRF 737.29 + 287.53 1,267.97 +294.73 580- 0.07 0.00* 0.02*

CON 1,035.25 + 522.47 1,008.12 +229.22 4,000

Potassium (mg)

TRE 1,974.37 + 630.34 3,598.65 + 856.65 3,400 0.49 0.00* 0.02*

CON 2,907.17 + 756.91 2,962.09 + 762.55

Selenium (mcg)

TRF 78.75+ 28.31 121.28 +42.09 45-400 0.16 0.00* 0.04

CON 105.23 + 59.83 89.41 + 31.00

Sodium (mg)

TRF 2,371.74 % 645.17 3,448.51 + 896.65 1,500— 0.24 0.01* 0.00*

CON 3,173.78 + 733.99 2,698.40 + 714.99 2,300%

Zinc (mgq)

TRE 7714273 11.82+2.57 9.4-40 0.33 0.00* 0.05*

CON 19.12 + 14.93 9.25+2.25

P (TRF vs. CON) compares the two groups at the same time point. “P (pre vs. EAR-UL)” and “p (post vs. EAR-UL)” compare each group’s mean intake to the recommended range (EAR-

UL) before and after the intervention.

*Indicates statistical significance at p <0.05, and ** indicates statistical significance at p <0.01.

than-recommended intakes of several micronutrients, including
Vitamin A, Biotin, Vitamin D, Vitamin E, Vitamin K, Vitamin
B5, Calcium, Choline, Iodine, Magnesium, Potassium, and Zinc.
In contrast, the control group showed inadequate intake of
biotin, vitamin D, cholesterol, vitamin K, potassium, and iodine.
Post-intervention, the TRF group exhibited significant
improvements in most micronutrient intakes (p <0.05), except
for Vitamin B6 which
normal ranges.

and Manganese, remained in

Conversely, the Control group experienced a decline in
multiple micronutrients, including Vitamin A, Niacin, Vitamin
E, Vitamin B5, Vitamin B6, Vitamin B12, Vitamin C, Folate,
Choline,
Manganese,

Vitamin K, Calcium, Copper,

Sodium,

Iron, Magnesium,

Phosphorus, Selenium, and Zinc.
Improvement within groups was observed in post-intervention
intakes of Vitamin A, Vitamin B2, Vitamin B12, Biotin, Vitamin
C, Iron, Phosphorus, Vitamin E, Choline, Calcium, Magnesium,
Manganese, Potassium, Sodium, and Zinc. Despite general
improvements in the TRF group, both groups’ Vitamin K and

Vitamin D remained below recommended levels.

4 Discussion

The Jordanian national football team has demonstrated
notable progress and competitiveness on the international stage,
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reaching the finals of the AFC Asian Cup and recently
qualifying for the FIFA World Cup 2026, marking historic
achievements for the country. This study is part of a larger
research project investigating various factors influencing athletic
performance. The next phase will examine the effects of
intermittent fasting on body composition, selected hormone
levels, and physical performance, providing a comprehensive
understanding of key elements impacting the success of elite
Jordanian football players.

Proper nutrition is essential for optimal athletic performance.
This study examines these athletes’ energy, carbohydrate, protein,
and fat identifying  potential
acknowledging that intake levels may be adequate in some

intake, deficiencies  while
instances (26). These findings emphasize the need for targeted
dietary interventions to enhance performance and overall health.
Furthermore, to the best of our knowledge, no studies have been
carried out to evaluate the dietary consumption of Jordan
football players, which indicates that further study is required.
Burke et al. recommend that football athletes eat adequate
energy to engage in physical activity, improve their fat-free body
weight, and decrease the amount of fat in their body mass (12).
The guidelines state that the energy need of an athlete is
between 40 and 70 kcal/kg of body mass. Our research found
that the average amount of energy that football players
consumed  daily was 2,695+ 640 kcal, equivalent to
35.30 £ 9.94 kcal per kilogram of body mass (Table 2). These

frontiersin.org


https://doi.org/10.3389/fspor.2025.1657828

Ghazzawi et al.

values are lower when compared to the results for athletes from
various countries like the Netherlands (2,988 + 583 kcal per day
and 38.8 +7.6 kcal per kilogram of body mass per day) (27), a
group of Brazilian professional football players with a daily
calorie of 40.74 + 12.81 kcal) (28), football athletes in the Dutch
Premier League (3,285+ 354 kcal per day; 42.4+3.5kcal per
kilogram of body mass per day) (29), the professional junior
players in Spain (3,003 calories) (30), Olympic athletes from
Puerto Rico (3,952 calories) (31), Italian professionals (3,650
calories) (32), top Swedish athletes (4,929 calories), and
professional athletes from Italy (33), as well as Danish players
(3,738 keal) (34), and Greek footballers who play professionally
(3,442 £ 158 kcal/day; 46 +2.1 kcal/kg body weight/day) (35)
were analyzed. These discrepancies may be attributed to
differences in athletes’ body sizes, training statuses, skill levels,
and the methods used to assess dietary intake across studies.

TRF did not significantly change energy or macronutrient
intake compared to the control group. This indicates that
restricting the feeding window, by itself, neither improved nor
impaired dietary adequacy under real-world training conditions.
These findings align with Burke et al. (36), who note that free-
living athletes often struggle to meet energy requirements due to
fluctuating training loads and challenges in estimating exercise
energy expenditure.

While it is often assumed that highly trained athletes can easily
replace expended energy, this process is frequently hindered by
both physiological and behavioral factors. Following intense
training, athletes often experience exercise-induced appetite
suppression, making it difficult to consume the large volume of
food necessary to meet their Estimated Energy Requirements
(EER) in short intervals (37). During extended training days
with limited breaks, this reduced appetite coupled with
insufficient time available for planned meals can lead to poor
compliance, meal skipping, or compensatory eating of
foods

(Caruana and colleagues, reference needed). These behaviors

convenient, but often nutrient-poor, energy-dense
collectively contribute to the chronic low energy availability
observed in our players, regardless of their time-restricted
feeding status (38).

The average energy intake observed in our study (~35 kcal/kg/
day) was markedly below the 40-70 kcal/kg/day recommended for
elite football players, indicating low energy availability consistent
with the diagnostic threshold for RED-S. Such deficits can
impair bone health, endocrine function, and recovery capacity,
emphasizing the need for systematic nutrition monitoring in
this population. Nonetheless despite apparent dietary
insufficiency relative to the Harris-Benedict predicted EER, body
weight and lean mass did not significantly change, suggesting
that the

requirements in this sample an observation reported previously

equation may have overestimated true energy
in elite football players during early in-season phases. Yet these
challenges in meeting energy requirements can contribute to
Relative Energy Deficiency in Sport (RED-S), a condition
characterized by insufficient energy availability to support
optimal physiological function (39). RED-S can impair athletic

performance and recovery and increase the risk of injury and
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illness, underscoring the critical importance of adequate dietary
intake in athletes undergoing intense training schedules (40),
while energy intake fell below calculated requirements, no
reductions in body weight or lean mass were observed,
suggesting that the RED-S risk indicated by dietary data did not
manifest physiologically during our intervention.

Although athletes are generally expected to meet their energy
and nutrient requirements through a well-balanced diet, achieving
this can be challenging due to the intensity and duration of
training (38). Post-exercise appetite suppression, limited time
between meals, and congested training schedules often hinder
adequate energy intake (37). Additional barriers such as limited
buffet-style
arrangements, financial constraints, and insufficient nutritional

access to qualified sports nutritionists, meal
knowledge further compromise dietary adequacy (41, 42).
Moreover, many athletes engage in suboptimal eating practices,
including meal skipping and the consumption of inappropriate
foods around training and competition, which can impair
energy replenishment and recovery processes (43). Persisting
with such dietary habits and lifestyle behaviors may exacerbate
macronutrient and micronutrient deficiencies, ultimately
compromising athletic performance and recovery. Therefore,
implementing evidence-based and structured nutritional
interventions is essential to address these challenges and support
the health and performance of athletes.

Our research found that the average amount of CHO that TRF
consumed daily on training day after administration of dietary
326+58.93¢g/d (48%), equivalent to
4.27 +0.82 g/kg/d. As presented in (Table 2), CHO intakes were

improved in the TRF group compared to the control, but it was

intervention  was

not statistically significant. However, there was a slight decrease
in CHO intake in the control group. When the data were
compared to the norms that had been established, it was
revealed that the intake was not sufficient to fulfill the suggested
consumption levels for athletes who participated in daily
exercise for roughly 4h. The percentage of football players
than
recommended dropped significantly from 73% to 50%. In

consuming carbohydrate intake that was lower
comparison, those within the recommended range doubled from
23% to 50%, indicating a more balanced intake distribution
(Table 3).

The TRF group derived an average of 48% of their energy from
carbohydrates in the training phase, which is lower than reported
for Italian (55.8%) and Puerto Rican (53.2%) athletes but slightly
higher than Swedish (47%) and Danish (46.3%) players (31-34).
However, the actual carbohydrate intake was 4.27 g/kg/day,
substantially below the recommended 7-8 g/kg/day for
maintaining glycogen stores during training and competition,
according to the American College of Sports Medicine and
ADA (44). This intake also falls short of the 5-10 g/kg/day
range specifically recommended for football players, indicating a
significant deficiency in carbohydrate consumption among
football players (6, 9, 10).

Pre-intervention, carbohydrate intake accounted for 48% of
total energy, below the recommended >55% for football players

and lower than the 52%-56.6% range reported in previous
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studies. Despite an increase in absolute carbohydrate intake post-
intervention, the percentage remained unchanged at 48%. This
aligns with other studies showing male football players often
consume <50% of their energy from carbohydrates (8, 27, 29,
30, 45-47).

During the training phase, 50% of the athletes consumed
carbohydrates below the recommended 57 g/kg/day despite
training for approximately 4 h daily. This insufficient intake may
impair performance by limiting glycogen availability, a key
factor in delaying fatigue and sustaining high-intensity efforts
(48). Starting matches with low glycogen stores has been linked
to reduced performance, particularly in the second half (49).
The that athletes did not
carbohydrate intake according to training intensity, potentially

study also found periodize
due to hormonal changes from intense exercise that suppress
appetite. High-intensity physical exercise may affect the amount
of hormones, which include ghrelin, glucagon-like peptide one
(GLP-1), pancreatic polypeptide (PP), and YY peptides (PYYY),
according to the findings of the research. These hormones are
the ones responsible for regulating hunger (50). These findings
highlight the need for targeted nutritional education for athletes
and coaching staff to optimize carbohydrate consumption and
support performance and recovery (33).

Post-intervention, the TRF group consumed an average of
132 + 14.57 g/day of protein (1.73 £0.27 g/kg/day), as presented
in (Table 2), aligning with the control group, which improved
due to nutritional education and follow-up. This intake falls
within the recommended ranges for football players (1.2-2.0 g/
kg/day), especially during intense training periods (26). While
intakes above 1.7 g/kg/day may not enhance post-exercise
muscle synthesis, they could support body composition goals
(32, 33). Compared to prior studies, the protein intake observed
here is similar to that reported by Kirwan et al. (1.8 g/kg/day)
and slightly lower than values reported by Abbey et al. (2 g/kg/
day) (51, 52). These findings suggest the TRF group achieved
adequate protein intake for recovery and performance without
exceeding optimal thresholds.

Following the dietary intervention, the TRF group consumed
an average of 109 +26.67 g/day of fat (1.43 +0.40 g/kg/day), as
presented in (Table 2), accounting for 33% of total energy
intake within the recommended range of 25%-35% set by
ACSM and ISSN (11). Although both groups showed increased
fat intake, the change was not statistically significant. Adequate
fat consumption is essential for absorbing fat-soluble vitamins,
supporting hormone levels, and maintaining overall health.
However, when combined with low-calorie intake, inadequate
carbohydrate intake may contribute to negative energy balance
and impaired athletic performance, consistent with prior
research findings (12, 34, 53, 54).

This study highlights the significant role of micronutrient
intake in supporting the health and performance of professional
football players. Pre-intervention data revealed inadequate intake
in key micronutrients among the TRF group, particularly in
vitamins A, D, E, K, C, and B5, Choline, and minerals like
calcium, Iodine, potassium, Zinc, and magnesium, as presented
in (Table 4). While the dietary intervention improved most
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micronutrient levels in the TRF group, vitamins B6 and
manganese remained low, though within normal limits. Limited
food variety, especially reduced intake of vegetables, fish, and
organ meats, may have contributed to these deficiencies (55, 56).

Notably, vitamins K and D remained below recommended
levels in both groups post-intervention, with potential
implications for bone health, injury risk, and muscle function
(57). Vitamin K is found mainly in vegetables and green leafy
vegetables (Arugula, Kale, Spinach). Football players did not eat
enough from the vegetable group (55). Insufficient consumption
of vitamin K may be associated with a raised fracture risk (25).
Meanwhile, vitamin D remained low, likely due to limited fish
availability. Deficiency is linked to reduced muscle strength and
endurance and a higher risk of injuries such as stress fractures
(57). These

consistently low intakes of calcium, vitamin D, and other

findings align with prior studies reporting
essential micronutrients among football players (26, 49, 58-61).
Therefore, adequate micronutrient intake may warrant attention
to ensure players consume the recommended intake of key

vitamins and minerals to optimize health and performance.

5 Strength and limitations

This study has several advantages that enhance its significance.
It provides detailed dietary assessments, offering a multi-faceted
perspective and contributing a deeper understanding of the
subject. Additionally, the study focuses on elite athletes from the
Jordan national football team. This unique aspect enhances the
study’s relevance by providing insights applicable to high-
performance athletes. We have included these advantages in the
manuscript to clarify the strengths of our study further.
However, the limitations are apparent, too. First, the sample size
was relatively small, which may limit the generalizability of the
findings to a broader population of football players. Because the
study period included both pre- and in-season phases, seasonal
differences in energy expenditure and appetite could have
influenced dietary intake independently of the intervention.
Furthermore, the use of the Harris-Benedict equation to
estimate EER. This equation is generally less accurate for athletic
populations with high lean body mass. Given that body
composition was measured, future research in this population
should employ more appropriate prediction equations that
incorporate lean mass (e.g., Cunningham equation) for more
precise EER determination. Additionally, dietary intake data
were self-reported, which may introduce recall significant recall
bias and inaccuracies in reported food consumption. When
discussing the observed low reported energy intake, it is critical
to acknowledge the methodological limitations. The fact that the
athletes” body weight and lean body mass remained consistent
throughout the intervention period suggest that they were likely
meeting their actual energy needs for weight maintenance,
implying that the calculated deficit
measurement errors inherent in self-reported methods or the

may be result of

estimation of energy requirements (Burke, 2018). Performance
metrics and perceived exertion (RPE) were not assessed as well.
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Future research should incorporate physiological and perceptual
outcomes to link nutritional intake to functional performance.
A final limitation is the lack of a formal assessment of fluid
intake or hydration status. Given the intensity of training and
the nature of the time-restricted feeding protocol, hydration is a
critical factor that could impact thermoregulation overall athletic
performance and recovery and should be assessed in future
studies using objective markers.

6 Conclusions

In conclusion, the 8-week time-restricted feeding (TRF)
protocol did not significantly alter energy or macronutrient
intake compared to the standard diet (CON). The study
highlights a critical, persistent energy and micronutrient deficit
in this elite athletic population, emphasizing the need for
targeted, mandatory sports nutrition education to mitigate the
widespread risk of Relative Energy Deficiency in Sport (RED-S) es.
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Ap pend ix A Carbohydrate intake is 7 g/kg equal to 490 g.
Protein intake is 2 g/kg equal to 140 g.
(ISSN, 2018). 3,500 kcal MEAL PLAN.

Adult weight 70 kg, highly active (2.1).

‘ Item Kcal Protein (g) Carbohydrate (g) Fat (g)

Breakfast 6 tbsp oats 160 6 30 2
500 mL low-fat milk 240 16 24 10
100 g strawberries 60 0 15 0
2 slices whole grain toast 160 6 30 2
15 g peanut butter 90 0 0 10
30 g honey 120 0 30 0
Mid morning 2 tbsp raisins 60 0 15 0
12 almonds 90 0 0 10
Large banana 120 0 30 0
lunch 200 g sweet potato 160 0 30 2
10 green olives 45 0 0 5
5 g olive oil spread 45 0 5 2
300 g sweet corn 160 6 30 2
60 g tuna in brine 110 14 0 6
2 cups green leafy veg 50 4 10 0
Mid afternoon 1 medium apple 60 0 15 0
Post work out 500 mL low-fat milk 240 16 24 10
1 large banana 120 0 30 0
30 g honey 120 0 30 0
Dinner 90 g grilled chicken breast 110 14 0 6
300 g pasta 480 18 90 6
5 g olive oil 45 0 0 5
1 cup cooked zucchini 50 4 10 0
30 g pasta sauce 25 2 5 0
Evening 2 slices whole grain toast 160 6 30 2
5 g olive oil 45 0 0 5
1 cup yoghurt 150 8 12 8
1 egg 75 7 5 5
30 g avocado 90 0 0 10
Total 3,490 140 490 113
% 16% 56% 28%
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