Palestinian Medical and
Pharmaceutical Journal

Assessment of Dairy Products and Protein Intake: Implications

for Body Composition in Saudi Soccer Elite Athletes

Adam T. Amawil, Walaa J. Alkasasbehz’*, Hassan AISaoudl, Ghareeb O. Alshuwaier3, Abdulrahman I. AIaqu4,

Lana AInimerS, Faisal Alosaime’ & Jumana Shehadeh®

(Type: Full Article). Received: 4" Sep. 2024, Accepted: 15" Nov. 2024, Published: 1% Sep. 2025.
DOI: https://doi.org/10.59049/2790-0231.10.4.2429

Abstract: Well-designed diets and proper nutrient intake are crucial factors that benefit health, enhance physical performance, and
lead to better competitive results. In this study, our aim was to evaluate the associations between the consumption of dairy products
and protein intake with body composition via body mass index (BMI) and fat percentage among Saudi soccer elite athletes. To achieve
this, a cross-sectional, self-administered Saudi Food Frequency Questionnaire (FFQ) was completed by 81 elite Saudi soccer athletes
aged between 18 and 25 years, with a mean age of 19 years, to assess their food intake. Body fat percentage was measured using
skinfold thickness, and BMI was calculated for all participants, with a mean BMI of 22 (SD = 2). Our results revealed no statistically
significant relationship between the consumption indexes of eggs, meat, chicken, fish, tuna, organ meat, milk, leben (fermented milk
products), cream cheese, yoghurt, and labneh (Middle Eastern soft cheese) with fat percentage and BMI. The correlation coefficients
were relatively low (r= 0.125, p-value= 0.547 and r=0.077, p-value= 0.882 respectively). Therefore, our findings suggest no association
between protein and dairy product intake and BMI and fat percentage among Saudi soccer elite athletes. Thus, it's essential for soccer
athletes and coaches to be mindful of making wise food choices to achieve better competitive results and maximize performance.
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INTRODUCTION

Nutrition plays a fundamental role in the performance of

composition and anthropometric dimensions holds
significant sway in shaping the trajectory of a soccer player's
success. Furthermore, recognizing that distinct body types

athletes and their coaches, as proper nutrition is essential for
enhancing athletic performance and physical fitness [1], [2].
Many young athletes undergo rigorous training with the aim
of pursuing a career in elite soccer [3] As part of this training
regimen, careful attention is paid to their nutritional intake
and dietary habits, recognizing their pivotal role in achieving
peak performance and facilitating recovery from intense
training sessions, given the demanding physical nature of
their sports[4]. The implementation of well-structured diets
and ensuring appropriate nutrient consumption stand as
critical factors not only in promoting overall health but also in
optimizing physical prowess[5] , ultimately translating into
improved competitive outcomes([6], [7], [8]. Furthermore,
various elements, such as the nature, intensity, and duration
of their workouts, contribute significantly to the nutritional
requirements and utilization of substrates among players[9]
[10], [11]. It's no surprise that body composition plays a
crucial role in athletic performance [12], typically delineated
into fat mass and lean body mass. Generally, athletes exhibit
lower body fat percentages compared to their non-athlete
counterparts[13].Additionally, body composition stands out
as a fundamental physical attribute among professional
soccer players and represents a primary focus in cultivating
competitive athletes [14], [15]. The interplay between body

are requisite across various sports underscores the
importance of body composition for athletes [15].
Nonetheless, athletes' overall fitness is frequently gauged
through assessments of body composition [16], [17], [18].
within the realm of athletic nutrition, the significance of
protein sources cannot be overstated, as they play a pivotal
role [19], [20]. Proteins serve an anabolic function, crucial for
optimizing body composition and fostering athletic
performance[21], [22]Proteins and amino acids play a pivotal
role in enhancing performance, particularly in the post-
training period, where protein aids in stimulating regenerative
processes within the body. Additionally, protein offers
various benefits, including the inhibition of protein breakdown
and the regulation of muscle protein
synthesis[22][20].Among skeletal muscle proteins, three
branched-chain amino acids—Ileucine, isoleucine, and
valine—predominate, with leucine constituting approximately
one-third of them[17]. Consequently, ensuring an adequate
supply of leucine is vital for triggering muscle protein
synthesis. This can be achieved primarily through the intake
of high-quality proteins, with animal sources typically
boasting a higher biological value[20][23]. Notably, protein
sources such as milk, eggs, and most meats are considered
high-quality proteins, as indexed in terms of protein
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digestibility corrected amino acid score. Thus, incorporating
these protein sources into the diet proves beneficial in terms
of providing the necessary leucine content. The guidelines of
the International Society of Sports Nutrition recommend a
protein intake ranging from 1.4 to 2.0 grams per kilogram of
body mass per day for physically active individuals to
optimize exercise training-induced adaptations[24] .This
range exceeds the recommended dietary allowance (RDA)
for protein consumption, which stands at 1.4 grams per
kilogram of body mass per day [25]. Moreover, contemporary
dietary guidelines advocate for the inclusion of dairy products
as a cornerstone of a balanced diet due to their rich profile of
essential micro and macronutrients. These products serve as
valuable sources of high-quality protein, vital vitamins,
minerals, and fatty acids, including short- and medium-chain
saturated fatty acids, and trans fatty acids(Soltani and Vafa,
2017a) Notably, milk stands out as a nutrient-dense food,
boasting an array of essential nutrients such as calcium,
vitamin D, and protein (Sale and Elliott-Sale,
2019)Interestingly, milk shares similarities with many sports
drinks in containing carbohydrates (CHO), comprising
carbon, hydrogen, and oxygen[28]. Despite the importance
of intensive athletic training for young soccer players in
achieving success in professional sports, there is a lack of
research exploring the relationship between dairy product
and protein intake and body composition among these
athletes. The significance of this study lies in filling this
research gap and understanding how these dietary factors
may influence the physical composition of elite Saudi soccer
players. Given the pivotal role of dairy products and protein
intake in promoting overall health, particularly among
athletes, scant attention has been devoted to examining the
correlation between dairy product consumption and body
composition in this population. The aim of this study is to
investigate the relationships between dairy product and
protein intake and body composition among elite Saudi
soccer athletes.

METHODS

Study Design: This research employed a cross-
sectional design to investigate the relationships between
dietary protein consumption and body composition,
specifically focusing on BMI and fat percentage, among
young professional soccer players in Riyadh, Saudi Arabia.

A sample of soccer players was recruited from various
clubs in Riyadh. Participants completed a structured Food
Frequency Questionnaire (FFQ) to assess their dietary
protein intake. In addition to the dietary assessment,
anthropometric measurements, including BMI and skinfold
thickness, were collected to evaluate body composition.

Participants: This age range between 17 and 21 years
was chosen to ensure a focus on young adult athletes with
relatively stable dietary habits and body composition. Players
were selected to participate based on specific inclusion and
exclusion criteria to ensure a homogenous sample and
control for potential confounding variables. The inclusion
criteria required participants to be aged between 17 and 21
years, actively engaged in daily training sessions, and
regularly participating in professional soccer matches once
or twice a week. Exclusion criteria included being outside the
specified age range, irregular attendance in training or
matches, having a history of major injuries or medical
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conditions that could affect dietary habits or body
composition, and the inability to provide accurate dietary
intake information or comply with the study’s procedures.
The sample size of 81 was determined through power
analysis, ensuring that it was sufficient to detect meaningful
relationships between dietary protein intake and body
composition, such as BMI and body fat percentage. This
calculation took into account an expected effect size based
on similar studies, a significance level of 0.05, and a desired
power of 0.80. Furthermore, a 10-15% increase in the
calculated sample size was applied to accommodate
potential dropouts, ensuring the robustness and
generalizability of the findings across the target population of
young Saudi soccer players.

Anthropometric Measurements: All subjects’ body
weights were measured prior to the commencement of the
study using a digital scale accurate to the nearest 0.1 kg
(Seca 813, Germany), while height was measured with
precision to the nearest 0.01 cm (Seca 213, Germany). Siri's
equation (1961) [(495/body density) - 450] was utilized to
convert body density to the percentage of body fat[29]. Body
fat percentage was assessed via skinfold thickness at seven
anatomical sites: subscapular, triceps, chest, midaxillary,
suprailiac, abdomen, and thigh, employing a Holtain skinfold
caliper (Holtain Ltd., Crymych, UK). These skinfold
measurements were meticulously collected by a skilled
expert. The total body fat percentage was derived from the
sum of the aforementioned skinfold measurements,
calculated using the following equation: body density = 1.112
- (0.00043499 x sum of skinfolds) + (0.00000055 x square of
the sum of skinfold sites) - (0.00028826 x age) (Jackson and
Pollock, 1978).

Arabic Food Frequency Questionnaire: The Saudi
FFQ was employed to evaluate participants' intake of dairy
products and protein[31]. Prior to its use, the validity and
reliability of this questionnaire were verified, as it was
presented to a panel of experts specialized in nutrition and
public health. The experts reviewed each item of the
questionnaire to ensure its appropriateness and accuracy in
alignment with the cultural context of the participants in Saudi
Arabia. This process allowed the researchers to confirm that
the Arabic version of the questionnaire is reliable and
accurate in measuring the dietary habits of the participants.
This questionnaire comprises 14 categories, encompassing
dairy products, fruits, vegetables, meat, fish, eggs, mixed
dishes, sandwiches and snacks, bread, cereal, and starches,
beverages, juices and drinks, sweets, seeds and nuts, fast
and non-fast food, artificial sweeteners, as well as vitamins
and minerals, and fats, oils, and sugar. To align with the
study's objectives, only data pertaining to the consumption of
dairy products and protein were considered in the analysis.

Statistical Analysis: The variables were analyzed using
central tendency measures, including frequency,
percentages, means, and medians, as well as dispersion
measures such as standard deviation and ranges. Total
scores for each food group (dairy products, meat, fish, and
eggs) were computed to establish the food index for each
group. A Pearson correlation test was employed to
investigate any correlations between the selected
anthropometric variables (years of soccer playing
experience, weight, BMI, and fat percentage) and each food

group index (dairy products, meat, fish, and eggs).
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Furthermore, multiple linear regression was utilized to
assess the extent to which the variables could predict BMI
and fat percentage based on the food group indexes (dairy
products, meat, fish, and eggs). The significance level
(alpha) was set at .05 for a two-tailed test, with a power of
.80 being utilized.

RESULTS

The study included 81 young Saudi soccer players aged
between 17 and 21 vyears, recruited from various
professional soccer clubs in Riyadh, Saudi Arabia, during the
2020-2021 Saudi League season.

Sample Characteristics of soccer players: The table

presents the characteristics of 81 soccer players, including
Table (1): Characteristics of soccer players (n = 81).

their age, years of experience, weight, height, body mass
index (BMI), and body fat percentage. The mean age of the
players was 19 years, with a standard deviation (SD) of 1,
ranging from 17 to 21 years. Their average experience in
soccer was 6 years, with a standard deviation of 3, ranging
from 1 to 14 years. The players' mean weight was 66 kg, with
a standard deviation of 8, ranging from 52 to 85 kg. On
average, the players stood at 174 cm tall, with a standard
deviation of 6, varying from 157 to 187 cm. Their mean BMI
was 22 kg/m?, with a standard deviation of 2, spanning from
17 to 31 kg/m?. The average body fat percentage was 9%,
with a standard deviation of 3, ranging from 4% to 17%.

Variables *M £ SD *MIN *MAX
Age (year) 19+1 17 21
Training Experience (year) 6+3 1 14
Weight (kg) 66 +8 52 85

Height (cm) 1.74 £ 0.06 1.57 1.87
Body mass index (BMI) (kg/m2) 22+ 2 17 31
Body fat percent (%) 9+3 4 17

*M: Mean, SD: Standard deviation, Min: Minimum, Max: Maximum.

Dairy Product Consumption Patterns among Elite
Saudi Soccer Athletes: The table (2) presented the
consumption patterns of dairy products among elite Saudi
soccer athletes (n=81), analyzing the frequency of intake for
various dairy items, including full-fat milk, low-fat milk,
skimmed milk, yogurt, labneh, cream, and cheese. The
results indicated that 19.4% of athletes consumed full-fat

milk 2-4 times per week, while 50.9% preferred low-fat milk
less than once a month. Additionally, 70.8% of athletes
consumed skimmed labneh less than once a month .The
data also showed that 40.7% of athletes consumed cheese
and ice cream less than once a month. Overall, the table
demonstrated that full-fat dairy products were the most
preferred among the athletes.

Table (2): Dairy Product Consumption Patterns among Elite Saudi Soccer Athletes (n= 81).

ltem <1/month | 1-3 /month 1/ wk. 2-4/ wk. | 5-6/ wk. 1/day 2-3/day 4-5/day > 6/day
*N (%) *N (%) *N (%) *N (%) *N (%) *N (%) *N (%) *N (%) *N (%)
Milk 10 (13.9) 8 (11.1) 7(9.7) 14 (194) | 2(2.8) | 11(15.3) | 13(18.1) 4 (5.6) 3(4.2)
Leben 13 (18.3) 12 (16.9) 8(11.3) 10 (14.1) | 4(5.6) | 13(18.3) | 8(11.3) 0(0) 3(4.2)
Full fat Yogurt 17 (24.6) 13 (18.8) 9(13) 8(11.6) 3(4.3) 7 (10.1) 5(7.2) 4 (5.8) 3(4.3)
Labneh 27 (39.1) 13 (18.8) 7(10.1) 5(7.2) 2(2.9) 8(11.6) 2(2.9) 1(1.4) 4 (5.8)
Cream 22(32.4) 3(4.4) 0(0) 12(17.6) | 3(4.4) 8(11.8) 5(7.4) 13 (19.1) 2(2.9)
Milk 28 (50.9) 3(5.5) 4 (7.3) 2(3.6) 1(1.8) | 10(18.2) 5(9.1) 2(3.6) 0(0)
Leben 26 (49.1) 5(9.4) 2(3.8) 5(9.4) 1(1.9) 4 (7.5) 6 (11.3) 2(3.8) 2(3.8)
Low fat Yogurt 27 (46.6) 7 (12.1) 5(8.6) 4 (6.9) 3(5.2) 5(8.6) 1(1.7) 3(5.2) 3(5.2)
Labneh 31 (59.6) 9(17.3) 2(3.8) 1(1.9) 1(1.9) 6 (11.5) 1(1.9) 0(0) 1(1.9)
Cream 31(54.4) 1(1.8) 0(0) 9 (15.8) 4(7) 1(1.8) 4(7) 6 (10.5) 1(1.8)
Milk 29 (65.9) 7 (15.9) 0(0) 1(2.3) 1(2.3) 3(6.8) 2 (4.5) 1(2.3) 0(0)
Skimmed Leben 34 (70.8) 4 (8.3) 1(2.1) 5(10.4) 0(0) 2(4.2) 1(2.1) 1(2.1) 0(0)
Yogurt 34 (69.4) 6(12.2) 2(4.1) 0(0) 0 (0) 4(8.2) 2(4.1) 0(0) 1(2)
Ice-cream Labneh 22 (40.7) 10 (18.5) 5(9.3) 6 (11.1) 2(3.7) 3(5.6) 4(7.4) 1(1.9) 1(1.9)
cream 26 (51) 9(17.6) 5(9.8) 3(5.9) 2(3.9) 3(5.9) 0(0) 1(2) 2(3.9)
White Cream 26 (47.3) 0(0) 0 (0) 8(14.5) [10(18.2)| 3(5.5) 3(5.5) 4(7.3) 1(1.8)
Cheddar 22 (40.7) 1(1.9) 0(0) 10 (18.5) | 11(20.4) | 5(9.3) 0(0) 2(3.7) 3(5.6)

* N: Number of participants, %: Percentage of participants.

Consumption of Meats, Fish, and Eggs Among

Athletes: Table (3) provides an overview of the frequency of
consumption of various types of meat, fish, and eggs among
the participants. The least consumed items were fried fish
and meat, with 86.4% of participants (n = 70) reporting non-
consumption, followed by chicken, meat 6, meat 8, and meat
15, with 87.7% of participants (n = 71) reporting non-
consumption. Conversely, "meat 4" was the most consumed
item, with 96.3% of participants (n = 78) reporting
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consumption, followed by meat 6, with 92.5% of participants
(n = 75) reporting consumption.

Total scores were computed for each food group, with a
higher mean indicating a better food index score. The total
milk index scores ranged from 0 to 20, with a mean of 8.06
(SD = 4.34). Three-quarters of the sample exhibited low milk
index scores according to the quartile equation. Similarly, the
total leben index scores ranged from 0 to 23, with a mean of
8.48 (SD = 4.03), with 75% of the sample demonstrating low
leben index scores.
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Moreover, the total cream cheese index scores ranged
from 0 to 26, with a mean of 14.48 (SD = 8.04). Fifty percent
of the sample had moderate cream cheese index scores
based on the quartile equation. Additionally, the total yoghurt
index scores ranged from 0 to 25, with a mean of 6.51 (SD =
5.22), and 25% of the sample exhibited high yoghurt index
scores according to the quartile equation.

Concerning the meat, chicken, and egg food groups, the
total egg index scores ranged from 0 to 18, with a mean of
8.78 (SD = 4.22). Half of the sample displayed low to
moderate egg index scores according to the quartile
equation. Furthermore, the total chicken index scores ranged
from 0 to 9, with a mean of 5.17 (SD = 2.85), with 75% of the
sample having high chicken index scores.

Table (3): Consumption of Meats, Fish, and Eggs Among Athletes n (%)

Moreover, the total meat index scores ranged from 0 to
46, with a mean of 22.05 (SD = 8.92), and three-quarters of
the sample exhibited low to moderate meat index scores
based on the quartile equation. Similarly, the total fish index
scores ranged from 0 to 18, with a mean of 4.22 (SD = 4.20),
indicating low fish index scores among the sample.

Furthermore, the total tuna index scores ranged from 0
to 9, with a mean of 2.58 (SD = 2.19), indicating a moderate
tuna index among the sample. Likewise, the total cream
cheese index scores ranged from 0 to 24, with a mean of
12.93 (SD = 4.59), with 75% of the sample displaying
moderate organ meat index scores according to the quartile
equation.

ltem <1/month | 1-3/month 1/ wk. 2-4] wk. 5-6/ wk. 1/day 2-3/day 4-5/day > 6/day
*N (%) *N (%) *N (%) *N (%) *N (%) *N (%) *N (%) *N (%) *N (%)
Egg boiled 6 (8) 8(10.7) 4 (5.3) 14 (18.7) 5(6.7) 20 (26.7) 9(12) 2(2.7) 7(9.3)
Egg fried 4 (5.6) 4 (5.6) 1(1.4) 6 (8.5) 10(14.1) 20 (28.2) 11 (15.5) 2(2.8) 13 (18.3)
Chicken 9(11.5) 5(6.4) 11 (14.1) 19 (24.4) 2(2.6) 17 (21.8) 5(6.4) 3(3.8) 7 (9.0)
Lamb grilled meat 15 (20.3) 15 (20.3) 16 (21.6) 8(10.8) 1(1.4) 6 (8.1) 6 (8.1) 2(2.7) 5(6.8)
Gravy lamb meat 20 (28.2) 11 (15.5) 10 (14.1) 8(11.3) 2(2.8) 9(12.7) 7(9.9) 1(1.4) 3(4.2)
Buffalo meat 27 (37.5) 11 (15.3) 12 (16.7) 4 (5.6) 1(1.4) 9(12.5) 34.2) 34.2) 2(2.8)
Camel meat 27 (38) 16 (22.5) 8(11.3) 6 (8.5) 0(0) 7(9.9) 3(4.2) 2(2.8) 2(2.8)
Burgers 15 (20.5) 11 (15.1) 11 (15.1) 16 (21.9) 1(1.4) 8(11.0) 6 (8.2) 4 (5.5) 1(1.4)
Fried fish 27 (38.6) 13 (18.6) 12 (17.1) 4 (5.7) 1(1.4) 6 (8.6) 4 (5.7) 1(1.4) 2(2.9)
Grilled fish 34 (47.2) 10 (13.9) 13 (18.1) 3(4.2) 2(2.8) 6 (8.3) 2(2.8) 1(1.4) 1(1.4)
Tuna fish 29 (40.3) 8 (11.1) 11 (15.3) 10 (13.9) 0(0) 10 (13.9) 2(2.8) 1(1.4) 1(1.4)
Shrimp 36 (49.3) 11 (15.1) 12 (16.4) 4 (5.5) 1(1.4) 3(4.1) 2(2.7) 2(2.7) 2(2.7)
Sea fruit 47 (67.1) 9(12.9) 4 (5.7) 2(2.9) 0(0) 3(4.3) 2(2.9) 2(2.9) 1(1.4)
Organ meats 33 (46.5) 14 (19.7) 5(7.0) 8(11.3) 1(1.4) 5(7.0) 2(2.8) 2(2.8) 1(1.4)

* N: Number of participants, %: Percentage of participants.

Relationships between Food Group Consumption
and Anthropometric Variables: To explore the
associations between selected food group consumption and
anthropometric variables (years of soccer experience,
weight, BMI, and fat percentage), a Pearson correlation test
was conducted, with the significance level set at p < 0.05.
Analysis revealed no significant relationships between BMI
and consumption of milk, leben, cream cheese, yoghurt, and
labneh (r=-0.017, p = 0.882; r=0.089, p = 0.431; r = 0.094,
p = 0.402; r = 0.180, p = 0.109; r = 0.094, p = 0.405,
respectively). Similarly, no significant relationships were
found between BMI and egg, chicken, meat, fish, tuna, and
organ meat consumption (r = 0.080, p=0.476;r=0.041,p =
0.716; r=0.040, p = 0.724; r = 0.019, p = 0.868; r = -0.055,
p = 0.626; r = 0.046, p = 0.681, respectively). Moreover, fat
percentage showed no significant correlations with milk,
leben, cream cheese, yoghurt, labneh (r = -0.038, p = 0.737;
r=0.032,p=0.775;r=0.116,p =0.302; r= 0.061, p = 0.588;
r = 0.046, p = 0.685, respectively), nor with egg, chicken,
meat, fish, tuna, and organ meat consumption (r = -0.048, p

=0.671;r=0.204, p=0.068; r=-0.031, p=0.781; r = 0.054,
p = 0.635; r = -0.062, p = 0.582; r = -0.013, p = 0.912,
respectively), see Table (4).

Body Mass Index Predictors: To identify the significant
predictors of BMI, a forward stepwise linear regression was
employed, with an alpha threshold of p < 0.05. Despite
considering 11 potential predictors (consumption of milk,
leben, cream cheese, yoghurt, labneh, egg, chicken, meat,
fish, tuna, and organ meat), none of these variables emerged
as significant predictors of BMI: F (11, 69) = (0.522, p =
0.882), with an R2 of 0.077, see Table (4).

Fat Percentage Predictors: Similarly, to identify
significant predictors of fat percentage, a forward stepwise
linear regression was conducted, with an alpha level set at p
< 0.05. Despite considering the same 11 potential predictors,
none of them emerged as significant predictors of fat
percentage: F (11, 69) = (0.898, p = 0.547), with an R2 of
0.125, see Table (4).

Table (4): Relationships between Food Group Consumption and Anthropometric Variables.
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Item *M % Expected range MIN | MAX | Variables Training Experience Weight BMI FAT
) *r2 .029 -.054 -.017 -.038
Milk 8.06 +£4.34 0-27 10 20
*p .796 .633 .882 737
*r? .039 .008 .089 -.032
Leben 8.48 £4.03 0-27 0 23
*p 727 .942 431 775
*r2 116 -.050 .094 -.116
Cream 14.48 £ 8.04 0-36 0o | 26
cheese *p .303 657 402 .302
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Item *M % Expected range MIN | MAX | Variables Training Experience Weight BMI FAT
*r2 -.065 .072 180 .061
Yogurt 6.51+5.22 0-27 0 25
*p .567 .524 .109 .588
*r2 .042 .073 .094 .046
Labneh 13.35+8.43 0-36 0 25
*p .710 517 405 .685
*r2 .022 .061 .080 -.048
Egg 8.78 £4.22 0-18 0 18
*p .845 .586 476 .671
) *r2 A17 -.100 .041 -.204
Chicken 5.17+£2.85 0-9 0 9
*p .300 375 .716 .068
*r2 -.023 -.004 .040 -.031
Meat 22.05+8.92 0-54 0 46
*p .840 .969 724 781
) *r2 -.204 .022 .019 .054
Fish 4.72+4.20 0-18 0 18
*p .068 .843 .868 .635
*r2 .018 -.061 -.055 -.062
Tuna 258 £2.19 0-9 0 9
*p .874 .586 .626 .582
*r2 -.046 .006 .046 -.013
Organ meat 12.93 £ 4.59 0-27 0 24
*p .682 .959 .681 912

*M + SD: Mean + Standard Deviation, r*: Coefficient of determination (explains variance), p-value: Significance level

DISCUSSION

The study aimed to explore the consumption patterns of
animal proteins, specifically dairy products, meat, fish, and
eggs, among young male Saudi elite soccer players and
assess their association with selected anthropometric
variables, namely BMI and fat percentage. Our findings
revealed a preference among the participants for full-fat
variants of milk, leben, cream cheese, yoghurt, and labneh,
with average consumption rates of 88.9%, 87.7%, 84%,
85.2%, and 88.9%, respectively, compared to skimmed and
low-fat alternatives. This aligns with the observations made
by Soltani and Vafa (2017), indicating that the intake of dairy
fat typically does not correlate with elevated risks of weight
gain, cardiovascular disease (CVD), or type Il diabetes.

Furthermore, our study indicated relatively low average
consumption of milk and leben, with total index scores
ranging from 0 to 20 and 0 to 23, respectively. In contrast,
moderate consumption was observed for cream cheese and
labneh, with total index scores ranging from 0 to 26 and 0 to
25, respectively. Notably, yoghurt consumption was found to
be high, with total index scores ranging from 0 to 25.

In terms of meat, chicken, and egg consumption, the
average intake of eggs and meat was assessed to be low to
moderate, with total index scores ranging from 0 to 18 and 0
to 46, respectively. Conversely, chicken consumption
appeared relatively high, with the total index score ranging
from 0 to 9. However, fish intake was relatively low, with total
index scores ranging from 0 to 18, while tuna and organ meat
intakes were moderate, with total scores ranging from 0 to 9
and 0 to 24, respectively. Petri et al. (2016) [28]noted that the
consumption of milk, fish, and eggs among Italian athletes
was notably below international guidelines. This low milk
intake could be attributed to potential gastrointestinal
discomfort experienced by some players, potentially
impacting their exercise performance. Similarly, -Gutiérrez et
al. (2005) observed that players from a Spanish First Division
Soccer League club had low intake of polyunsaturated fatty
acids (PUFA)[9], correlating with a low daily fish intake, which
accounted for only 2% of total energy intake, compared to a
higher consumption of meat, poultry, and meat derivatives,
constituting 12% of total energy intake. The finding that milk
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and dairy products were consumed sparingly by less than 5%
of the participants aligns with the results of our current study.

However, a study conducted by Hidalgo et al. (2015) on
athletes revealed that the intake of meat, poultry, fish, and
eggs accounted for 30% of the total daily energy intake[8].
Additionally, the protein intake of the four teams included in
the study ranged from 1.9 to 2.2 g/kg BM, exceeding the
recommendations for adolescent male soccer players.

One concern associated with a high dietary protein intake
is the elevation of plasma levels of albumin, uric acid, and
cholesterol [32]. Iglesias-Gutiérrez et al. (2005) found that
the relative protein contribution of milk and dairy products
accounted for 20% of the total protein intake[9], while 15% of
the total energy intake was derived from daily consumption
of meat, fish, and eggs (comprising 16% of total energy and
43% of total protein intake), surpassing the Recommended
Dietary Allowance (RDA) for protein. Therefore, athletes
would benefit from focusing on consuming high-quality
protein sources such as dairy protein, eggs, and lean meat,
as protein quality plays a significant role in maximizing
muscle accretion. As reported by Hector et al. (2017), protein
derived from animal sources such as dairy, eggs, and meat
provides essential amino acids, along with vital nutrients like
vitamin B12, iron, zinc, calcium, and vitamin D [33]. This
contributes to meeting nutritional needs while managing
energy intake effectively. Nevertheless, our study did not
identify any statistically significant relationship between the
indexes of milk, leben, cream cheese, yoghurt, and labneh,
as well as egg, meat, chicken, fish, tuna, and organ meat,
and BMI. The R-squared (R2) values indicated a relatively
weak association (0.077), and the probability of an increase
in the consumption of these food groups being linked to a
decrease in BMI was weak, with a non-significant
relationship (p=0.882).

Additionally, Antropométricas (2019) conducted a study
comparing the anthropometric characteristics of 381 Kosovo
elite athletes, including 130 basketball players, 133 handball
players, and 118 football players[34]. The study suggested
that soccer athletes had significantly lower BMI compared to
handball and basketball players. Moreover, Makhafola et al.
(2022) investigated the association between energy,
macronutrients, and BMI among 60 non-competitive soccer
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athletes, finding no significant relationship between BMI and
protein intake (p=0.179)[35].

Furthermore, our study found no statistically significant
relationship between fat percentage and the indexes of egg,
meat, chicken, fish, tuna, organ meat, milk, leben, cream
cheese, yoghurt, and labneh, with a relatively weak R-
squared value (0.125). The probability that an increase in the
consumption of these food groups is related to a decrease in
fat percentage was non-significant (p=0.547). Similarly,
Hector et al. (2017) reported that in the energy balance of
young male novice weightlifters, consuming skimmed milk
following resistance exercise for 12 weeks led to greater
gains in lean body mass (LBM) and greater reduction in fat
mass compared to the consumption of soy protein[33].
However, a study suggested that during hypoenergetic
periods, diets characterized by lower carbohydrate intake
(less than 40% of total energy intake) and higher protein
intake (> 1.05 g-kg—1-d—1) result in increased fat-mass loss
and lean-mass preservation compared to diets higher in
carbohydrate and lower in protein[36].

In summary, our study represents a significant
contribution to the understanding of dietary patterns and their
impact on body composition among Saudi soccer elite
athletes. While previous research has explored athletic
nutrition, our study stands out as the first and most recent
endeavor to specifically evaluate the relationship between
protein and dairy product consumption and body composition
parameters, including BMI and fat percentage, within this
population. Despite the absence of significant associations
observed in our findings, the importance of informed dietary
choices remains paramount for optimizing athletic
performance and overall health. Therefore, further research
is warranted to delve deeper into the complexities of dietary
patterns and their effects on body composition among elite
athletes, facilitating the development of tailored nutritional
strategies[37] to enhance performance outcomes.

CONCLUSION

In conclusion, our study examining the relationship
between protein intake and body composition in elite Saudi
soccer players did not reveal significant correlations between
the consumption of protein-rich foods, particularly dairy
products, and body mass index (BMI) or fat percentage.
However, the prevalence of full-fat dairy consumption among
participants suggests areas for potential dietary optimization.
Comparisons with previous research highlight common
trends in dietary habits among elite athletes, emphasizing
the need for personalized nutritional strategies. While no
direct link was found between protein intake and body
composition in this study, it underscores the importance of
continued research to better understand the complex
relationship between diet and athletic performance. These
findings emphasize the need for tailored nutritional
interventions to optimize athletes’ performance and overall
health.

Limitations of the Study: While this study provides
valuable insights into the dietary habits and their relationship
with body composition among elite Saudi soccer players,
several limitations should be acknowledged. Firstly, the
study was limited to a relatively small sample of elite male
soccer players, which may affect the generalizability of the
findings to other athletic populations or to female athletes. A
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larger sample size might yield more statistically significant
results. Secondly, the cross-sectional design of the study
limits the ability to infer causality; therefore, longitudinal
studies are needed to better understand the long-term
effects of dietary protein intake on body composition.
Additionally, the data on food consumption were self-
reported by the participants, which could lead to inaccuracies
due to recall bias, underreporting, or overreporting of dietary
intake. Furthermore, the study focused solely on Saudi elite
soccer players, whose dietary habits may be influenced by
cultural and regional factors, making it challenging to apply
these findings to athletes from different backgrounds. Future
research should aim to include a larger, more diverse sample
size, incorporate longitudinal data collection, and account for
additional variables to build a more comprehensive
understanding of the relationship between dietary intake and
body composition in athletic populations understanding of
the relationship between dietary patterns and body
composition in elite athletes.
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