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Abstract

Optimal athletic performance and overall health in football players require adherence to appropriate dietary
guidelines, which depend on adequate nutrition knowledge. This study aims to evaluate nutrition literacy among
youth football players and to determine whether these levels influence their dietary intake and anthropometric
measurements. The nutritional status of youth football players was evaluated using food consumption records in
line with the Turkish Dietary Guidelines (TUBER). Nutrition literacy was measured using the Nutrition for Sport
Knowledge Questionnaire (NSKQ). A total of 96 youth football players participated in the study, with a median
age of 15.00 years. Among them, 40.6% reported that they had received nutrition education, and 61.5% of these
participants stated that the education was provided by a dietitian. According to World Health Organization growth
references (WHO), 97.9% of the players were classified as having normal weight; however, 86.4% were found to
have inadequate nutritional status. The median nutrition knowledge score was 25.00, indicating low levels of
nutrition knowledge, with 96.87% of participants falling into the poor knowledge category. Based on the Turkish
Dietary Guidelines, insufficient intake was identified in 57.6% of participants for energy, 10% for carbohydrates,
20% for protein, and 41.4% for fat. Higher nutrition knowledge scores were positively associated with fiber,
magnesium, and potassium intakeDespite many players reporting nutrition education from dietitians, youth
football players demonstrated poor sports nutrition knowledge and inadequate energy and nutrient intake. These
findings highlight the importance of individualized and continuous dietitian-led nutrition support to improve
dietary practices among youth athletes.
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INTRODUCTION

Football is one of the most popular sports worldwide, and its success and future are closely associated
with the development of young football players (Carney et al., 2024; Carter et al., 2023). In football,
maintaining high performance during training and competition, preserving optimal body composition,
accelerating post-exercise recovery, and minimizing the risk of injury and illness are essential (Peos et
al., 2019). One of the key determinants influencing the sustainability and development of athletic
performance in football players is adequate nutrition knowledge. Nutrition knowledge is associated with
sufficient and balanced dietary intake and contributes to the development of appropriate eating behaviors
(Mujika et al., 2018; Lohman et al., 2019). In young football players, nutrition is not limited to
performance maintenance but also includes specific goals such as managing body composition in line
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with the demands of the sport, supporting recovery, and maintaining fluid balance (Aka, 2020; Devlin
etal., 2017).

Young football players and physically active individuals frequently obtain nutrition-related information
from social media platforms and online sources in order to enhance performance (Lohman et al., 2019).
However, this may lead to difficulties in appropriately determining recommended macronutrient
distributions and limited knowledge regarding sport-specific nutritional requirements. Consequently,
this may contribute to inadequate nutrient intake (Alahmadi & Albassam, 2023). To ensure optimal
nutrition, energy, macronutrient, and micronutrient requirements should be met in accordance with
current evidence-based guidelines (Castillo et al., 2022; Kerksick et al., 2018).

Several individual and environmental factors, such as knowledge and skill level, peer influence, team
culture, time constraints, and economic status, may influence the dietary habits of young football players
(Kerksick et al., 2018; Sawyer et al., 2018).

Therefore, the contribution of sports dietitians has become increasingly important in sports settings, and
they have become key members of high-performance teams. Sports dietitians are responsible for
promoting optimal nutrition, guiding young football players in accordance with training and body
composition goals, and providing nutrition education. However, despite the provision of nutrition
education to elite football players, their knowledge levels remain limited. In addition, budgetary and
time constraints limit the employment of registered dietitians in many sports clubs and fitness
organizations (Cockburn et al., 2014).

In Turkey, the strong interest of young people in football and regional differences in youth football
programs highlight the importance of focusing on this population. Accordingly, it is necessary to
determine the nutrition knowledge levels of young football players and to examine the relationship
between dietary intake and anthropometric measurements. Studies conducted in Turkey and other
countries indicate that young football players generally have low levels of nutrition literacy; however,
most research has focused on adult athletes (Alahmadi & Albassam, 2023; Ayhan et al., 2021; Jenner et
al., 2018; Uzlu et al., 2021).

In contrast, evidence regarding adolescent football players remains limited, particularly studies
examining the relationship between nutrition literacy, dietary intake, and anthropometric measurements
together. A review of the literature shows that very few studies have simultaneously investigated these
variables in adolescent football players, with the study by Alahmadi and Albassam (2023) being one of
the few exceptions.

Given the limited number of studies on young football players in Turkey and the insufficient evidence
regarding the relationship between nutrition literacy and anthropometric measurements, this study aims
to address an important gap in the national literature and to contribute to a clearer understanding of the
relationship between these variables. Accordingly, the aim of this study is to determine the nutrition
literacy levels of Turkish young football players and to examine the relationship between these levels,
dietary intake, and anthropometric measurements.

METHOD

Study Design and Context: This study was undertaken in Kayseri, Turkey, included youth academy
football players from Kayserispor Football Club. This study sought to examine association relationship
sports nutrition knowledge, dietary intake, anthropometric characteristics in youth academy football
players. This cross-sectional study was carried out between October-December 2022, was approved by
the Nuh Naci Yazgan University Ethics Committee on 31.05.2022 with decision number 2022/8771.
Participants and their families were ensured to read and sign the informed consent form before
commencing the study. This research was carried out in adherence to the ethical standards outlined in
the Declaration of Helsinki.

Participants and Sample Size: The study population consisted of 120 youth football players aged
between 13 and 20 years from Kayserispor Club. G*Power software was used to estimate the required
sample size, indicating that a minimum of 90 participants would be sufficient (power = 0.90, o = 0.05,
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Cohen’s effect size d = 0.30) (Ozsoy, S., & Ozsoy, G.,2013). The sample size of the study was
determined by taking into account the existing sample of Kayserispor Club. To account for potential
data loss, 100 players were initially recruited. However, Four participants were excluded due to
incomplete data (n = 2) and the presence of chronic illness (n = 2). Therefore, the final analysis was
conducted with 96 youth football players. The inclusion criteria were being aged 13-20 years, being an
active youth academy football player of Kayserispor Club, providing complete responses to the
questionnaire, and having no diagnosed chronic disease. Participants who did not meet these criteria
were excluded. Informed consent was obtained from the parents or legal guardians of participants under
18 years of age.

Data Collection Methods: Participants completed a structured questionnaire during face-to-face
interviews conducted at football club facilities. The questionnaire consisted of four sections:
sociodemographic characteristics (7 questions), dietary habits (4 questions), lifestyle and health
information including medication use, smoking and alcohol consumption, and Nutrition for Sport
Knowledge Questionnaire (NSKQ). In total, questionnaire included 68 statements and 35 questions, and
its administration required approximately 10—12 minutes. In addition, all necessary permissions were
obtained from the management of Kayserispor Club and the relevant institutional authorities prior to
data collection, and this was stated in the study protocol. The 24-hour dietary recall method was used to
assess dietary intake. Face-to-face recall interviews were administered by a trained researcher, with
parental confirmation obtained when necessary to improve the accuracy of dietary intake data.
Participants were supported in estimating portion sizes with the help of the Food and Nutrition Photo
Catalog (Rakicioglu, 2017). Anthropometric measurements and questionnaire data were collected
during the training period at the football club facilities. To maintain consistency and reduce potential
measurement bias, all measurements and interviews were conducted by a single trained researcher. Prior
to the main study, a pilot study involving 10 youth football players was conducted to assess the clarity
and applicability of the questionnaire. Minor modifications were made based on participant feedback,
and the data obtained from the pilot study were not included in the final analysis.

Nutrition for Sport Knowledge Questionnaire (NSKQ): Nutrition for Sport Knowledge Questionnaire
(NSKQ), developed by Trakman et al. (2016), was used to assess sports nutrition knowledge. Turkish
adaptation and validity—internal consistency study of the scale was conducted by Cirak et al. (Cirak &
Cakiroglu, 2019) NSKQ has been shown to be an appropriate and reliable instrument for assessing sports
nutrition knowledge in athlete populations similar to the present study group. The NSKQ consists of 68
items organized into six subdimensions: Weight Control (3 items), Macronutrients (22 items),
Micronutrients (12 items), Athlete Nutrition (11 items), Supplements (11 items), and Alcohol (9 items).
The items are presented in objective-type format, participants were asked to select the correct answer
from four or five response options. One point was awarded for each correct response, while incorrect or
‘unsure’ responses received zero points. Total scores were converted to percentage values based on the
maximum possible score (68 points). Based on the NSKQ scoring system, nutrition knowledge levels
were categorized as poor (0-49%), average (50-65%), good (66—75%), and excellent (76—100%). Prior
to the main study, the questionnaire was piloted with 10 football players to evaluate its clarity and
applicability. Minor modifications were made following participant feedback, and data obtained from
the pilot study were excluded from the final analysis.

Anthropometric Measurement: Body weight and body composition were measured using a portable
bioelectrical impedance analysis device (Tanita MC-780, Tanita Europe, Turkey). Measurements were
carried out in the morning under standardized conditions, including a fasting state, at least 24 hours after
intense physical activity, and without shoes or metal objects. Height was measured to the nearest 0.1 cm
using a portable stadiometer (SECA 213, Finland), with participants standing upright without shoes and
their heads positioned in the Frankfurt plane. All measurements were taken twice, and the average value
was used for analysis. Body mass index (BMI) was calculated by dividing body weight by the square of
height (kg/m?) and was interpreted according to the growth references established by the World Health
Organization for children and adolescents aged 5-19 years (WHO,2008).

Dietary Assessment: A 24-hour dietary recall method was used to assess the daily energy and nutrient
intake of the football players, with parental confirmation obtained when necessary (Baysal, 2008).
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Dietary intake data were collected using a single-day 24-hour dietary recall from all participants. The
collected dietary data were analyzed using the Nutrition Information System (BeBiS, version 8.1,
Stuttgart, Germany), from which daily energy and nutrient values were calculated. Participants were
supported in estimating portion sizes using the Food and Nutrition Photo Catalog. Nutrient adequacy
was evaluated in line with the Turkish Dietary Guidelines (TUBER). Energy and nutrient intake were
classified as insufficient if below 67% of the recommended intake, adequate if between 68-100%, and
excessive if above 100% (Ministry of Health of Tiirkiye, 2023).

Physical Activity Level: The football players trained five days per week and played one match per week.
Training sessions lasted approximately 150 minutes, while matches lasted 90 minutes. Based on this
schedule, the Physical Activity Level (PAL) was set at 1.8, corresponding to an active category. Since
all participants were within a similar age range and were active football players, a fixed Physical Activity
Level (PAL) of 1.8 was applied for all participants. Since all participants followed the same structured
training program at the football academy, their physical activity levels were considered comparable.
Energy expenditure was estimated based on body weight, and participants were instructed not to engage
in any additional structured physical activities during the study period.

Statistical Analysis: Statistical analyses were performed using SPSS version 26.0 and TURCOSA
statistical software. Data distribution normality was examined with the Shapiro—Wilk test. Categorical
variables were summarized as frequencies and percentages, while continuous variables were presented
as mean =+ standard deviation or median (25th—75th percentile), depending on distribution. Group
comparisons were conducted using one-way ANOVA for normally distributed variables and the
Kruskal-Wallis test for non-normally distributed variables. For two-group comparisons, independent
samples t-test and Mann-Whitney U test were applied as appropriate. Categorical data were analyzed
using the Chi-square test and McNemar test. Associations between continuous variables were assessed
using Spearman’s correlation analysis. A p-value of < 0.05 was considered statistically significant
(Stimbiiloglu & Stimbiiloglu, 2017).

RESULTS

Participant Characteristics

total of 96 youth football players participated in the study. The participants had a median age of 15.00
years (13.00-20.00). Most of the players were high school students (77.1%), while 17.7% were enrolled
in middle school and 5.2% were university students. Most participants (88.5%) reported consuming
three or more main meals per day, and 44.8% reported consuming two snacks per day. In addition,
40.6% of the players had received nutrition education, and among those who had received education,
61.5% reported receiving it from a dietitian (Table 1; Figure 1).

Coach
_ HI0-S=1T2
o> Doctor
- ot Tt

Dietitian

2661.5 (n—=24)

Figure 1. Sources of nutrition education among youth football players (n=39)
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Based on the WHO 5-19 years growth reference, 97.9% of the players were categorized as normal
weight, while 2.1% were overweight (Table 1). Despite the relatively normal BMI distribution, 86.4%
of the participants were identified as having inadequate nutritional status. The median NSKQ total score
was 25.00 (1.47-57.35). Based on the NSKQ classification, 96.87% of the players had poor nutrition
knowledge, while 3.13% had moderate nutrition knowledge, and no participants had good or excellent
levels of nutrition knowledge. Furthermore, NSKQ subscale scores indicated insufficient knowledge
across all domains (Table 1).

Table 1. The Sociodemographic Characteristics of Young Football Players

Valuable (n=96)

Age (year) (Median (IQR)) 15.00 (13.00-20.00)

Education (n/%)

Middle School 17 (17.7)

High School 74 (77.1)

University 5(5.2)

Consumption of Main Meals Status (n,%)

2 11 (11.5)

3> 85 (88.5)

Consumption of Snacks Status (n,%)

not comsume 15 (15.6)

1 23 (24.0)

2 43 (44.8)

3> 15 (15.6)

Receiving Nutrition Education Status (n,%)

Yes 39 (40.6)

No 57 (59.4)

BMI Evaluation (According to Age WHO 5-19 years) (n,%)

Normal 94 (97, 9)

Overweight 2(2,1)

Nutritional Status (n,%)

Sufficient 13(13.6)

Insufficient 83(86.4)

(NSKQ) Score (n/%)

Poor 93 (96.87)

Moderate 3(3.13)

NSKQ Total Score (Median (IQR) 25.00 (1.47-57.35)

NSKQ Subscale Scores (Median (IQR )/( Mean=SS) Poor (%)
Weight Knowledge Score 33.33(0.00-100.00) 23
Macro-Nutrient Knowledge Score 29.47£13.20 20
Micro-Nutrient Knowledge Score 33.30(0.00-75.00) 23
Athlete Nutiriton Knowledge Score 31.81(0.00-72.72) 22
Supplement Knowledge Score 16.66(0.00-66.66) 11
Alcohol Knowledge Score 12.50(0.00-25.00) 8.5
n,%

(Median (IQR )/( Mean+SS)

Daily Energy and Nutrient Intake

Daily energy and nutrient intake of the players was evaluated based on the Turkish Dietary Guidelines
(TUBER). Using these guidelines as a reference, 57.6% of the football players were found to have
insufficient energy intake, while inadequate intake was observed in 10% for carbohydrates, 20% for
protein, and 41.4% for fat. The median intake per kilogram of body weight was 2.45 (1.77-3.50) g/kg
for carbohydrates, 1.26 (1.32-1.61) g/kg for protein, and 1.14 (0.71-1.68) g/kg for fat. In addition,
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inadequate intake levels were observed for fiber, vitamins A, E, C, and B6, carotene, and folate, whereas
vitamin B1 intake exceeded the recommended levels (Table 2).

Table 2. The daily energy and nutrient intake amounts and adequacy status of young football players

n=96 Adequate Status Values Percentage of Nutrient Intake

Energy and Nutrients
Intakes *

Daily Intake Amounts

(X+ SD/(Median 25. p-75. p)

Levels Met According to TUBER

Insufficient ~ Sufficient Excessive
(<67%) (67-100%) (>100%)

Energy (kkal) 1364.2 (979.8-1624.8) 57.6 18.4 24.0
Carbohydrate () 48.0 (34.0-68.0) 10.0 83.4 6.6
Proteins) 13.93+4.872 20.0 75.5 4.5
Lipidw) 11.4 (8.6.0-15.0) 414 17.0 41.6
Carbohydrate g 2.45(1.77-3.50) 28.0 55.6 16.4
Protein(g) 1.26(1.32-1.61) 40.0 60.0

Lipid) 1.14(0.71-1.68) 15.0 67.2 17.8
Fiber(g) 10.1(6.5-14.8) 92.0 8.0
Vitamin A(ng) 502.0(324.4-767.4) 67.0 33.0

Vitamin E (mg) 5.8(4.0-10.5) 44.6 55.4

Vitamin B1 (mg) 0.6(0.4-0.9) 56.0 44.0
Vitamin B2 (mg) 1.19(0.8-1.59) 74.3

Vitamin Bg (mg) 1.0(0.7-1.3) 66.6 124 21.0
Vitamin C (mg) 31.0(13.8-51.6) 36.4 49.6 14.0
PUFA(g) 7.8(5.8-11.4) 48.1 39.9 12.0
Carotene(mg) 0.7(0.4-1.2) 31.8 68.2

Folate(pg) 169.9(104.8-226.5) 51.4 48.6

Sodium(mg) 1532.3(1005.5-2197.0) 76.6 23.4

Potasium(mg) 1479.59+617.94 42.2 57.8

Calcium(mg) 396.7(248.4-601.8) 34.4 55.6 10.0
Magnesium(mg) 177.1(126.2-209.8) 15.7 60.3 24.0
Phosphor (mg) 834.4(646.4-1000.5) 19.8 80.2
Iron(mg) 7.7(5.4-9.1) 30.0 70.0

Zinc(mg) 9.0(6.3-14.1) 63.3 13.0 23.7

*The average daily intake values according to age have been referenced for the age groups of 13 years, 14-18

years, 19 years, and 20 years, based on the Tiiber, 2015.

(X+SD/(Median25.p-75.
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Comparison of Nutrient Intake According to Nutrition Knowledge Levels

Participants with limited knowledge about weight were found to consume lower amounts of energy,
protein, and fat compared with those with a moderate level of knowledge, while those with poor
micronutrient knowledge had lower energy, carbohydrate (CHO), fat, and fiber intake compared with
those with moderate knowledge (p < 0.05) (Table 3).

Table 3. Comparison Of Daily Energy And Macronutrient Intake Amounts According To The NSKQ
Subscale t-test for normally distributed data; Mann-Whitney U test for non-normally distributed data

X+SD ENERGY CHO PROTEIN FAT FIBER
Median
(25. p-
75. p)
Weight Knowledge
Poor 1594,3582+ 0,0 146.64(107.6 0,3 69.8(450 0,0 61.13(41. 0,0 11.86(8. 0,1
591.4 5 1-200.13) 1 6-87.21) 4 23-98.05) 5 58- 5
16.09)
Moder  1978.27+ 159.31(115.4 87.45(58. 84.70(58. 15.07(8.
ate 960.6 1-258.80) 58- 75- 98-
103.88) 120.50) 25.51)
Macronutrient Knowledge
Poor 1706.00(1182 0,9 142.64(1426 0,8 70.32(44. 03 71.91(39. 0,8 11.86(8. 0,2
.00-2115.25) 0 4-198.06) 1 87-88.97) 7 65- 6 46- 3
110.28) 15.48)
Moder  1658.00(1203 156.99(106.2 75.54(47. 69.57(46. 13.03(8.
ate .75-2104.25) 4-217.20) 18- 26-89.20) 68-
102.46) 22.12)
Micronutrient Knowledge
Poor 1330.00(1014 0,0 132.31(101.4 0,0 65.33(44. 0,1 61.13(36. 0,0 10.11(7. 0,0
.00-1924.00) 7 7-173.24) 5 16-93.96) 1 43-93.22) 4 17- 0
13.98)
Moder  1806.00(1356 168.72(121.0 76.80(48. 74.6(51.5 15.94(9.
ate .00-2336.00) 0-245.85) 72-99.93) 5-113.25) 66-
22.05)
Athlete Knowledge
Poor 1693.00(1081 0,6 148.61(106.6 0,4 72.59(44. 04 60.14(41. 0,7 11.89(8. 0,2
.25-2111.75) 9 25-202.21) 8 05-93.00) 7 79- 4 04-8.04) 9
110.28)
Moder  1700.00(1254 156.92(109.1 71.40(53. 73.70(46. 13.61(9.
ate .25-2047.25) 4-216.58) 65-99.51) 44-96.75) 40-
17.57)
Supplement Knowledge
Poor 1699.50(1197 0,2 149.55(107.7 0,1 71.84(46. 0,2 70.01(43. 0,8 12.16(8. 0,0
.25-2106.5 6 3-211.86) 0 20-98.68) 5 68- 8 62- 5
102.54) 17.26)
Moder  1568.00(1090 176.70(118.0 75.98(46. 64.93(37. 18.17(7.
ate .50-3701.5) 0-418.38) 11- 88- 38-
182.56) 144.67) 50.94)
Alcohol Knowledge
Poor 1699.50(1238 0,6 153.11(08.34 0,7 71.84(46. 0,9 70.01(46. 0,9 12.16(8. 0,8
.25-2127.75 0 -214.42) 6 80-99.97) 4 34- 7 97- 3
100.44) 16.93)
Moder  1659.00(1032 140.51(108.7 74.31(45. 65.37(35. 12.56(8.
ate .00-1988.75) 9-212.61) 37-90.84) 90- 14-23.86
112.94)
15 International Journal Of Physical Activity, Nutrition and Health
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Association Between Nutrition Knowledge and Nutrient Intake

Correlation analysis revealed a significant positive association between the NSKQ total score and fiber
intake (r = 0.231, p = 0.023), magnesium intake (r = 0.231, p = 0.023), and potassium intake (r = 0.336,
p = 0.001). Macronutrient knowledge scores were positively associated only with age (r = 0.332, p =
0.001). In addition, micronutrient knowledge scores were positively correlated with age (r = 0.250, p =
0.014), energy intake (r = 0.234, p = 0.021), fiber intake (r = 0.222, p = 0.030), magnesium intake (r =
0.311, p=0.002), and potassium intake (r = 0.390, p = 0.001). A positive relationship was also observed
between supplement knowledge scores and potassium intake (r = 0.283, p = 0.005). However, no
significant associations were found between weight knowledge, athlete nutrition knowledge, alcohol
knowledge scores, and the examined parameters (Table 4).

Table 4. Correlation between NSKQ scores and age, anthropometric variables, and nutrient intake

n=96 NSKQ Weight Macro- Micro- Athlete Supplemen  Alcohol
Total Score  Knowledge Nutrient Nutrient Nutiriton t Knowledge
Score Knowledge Knowledge Knowledge Knowledge Score
Score Score Score Score
r p r P r P r p r p r p r p
Age 0.23 0.02 - 039 033 0.00 025 001 - 0.08 0.11 0.28 - 0.58
4 2 0.08 9 2 1 0 4 001 5 6 3 005 3
7 9 6
Body 0.07 049 - 044 014 015 0.08 085 - 087 - 0.26 - 0.75
Weight 1 2 0.07 8 7 0 8 9 001 8 011 1 0.03 4
8 5 5 2
BMI - 0.85 - 0.69 - 0.69 - 0.61 - 0.60 - 0.44 - 0.56
001 9 004 8 004 8 005 9 005 5 007 1 005 3
8 0 0 1 3 9 9
Energy 0.11 026 0.06 051 0.00 098 023 0.02 006 052 0.04 069 - 0.95
4 8 7 5 1 6 4 1 5 8 1 2 0.00 3
6
Carbohydr 0.16 0.10 0.03 0.69 003 0.72 0.16 0.11 0.17 0.09 0.12 0.20 - 0.67
ate 8 0 9 9 5 9 2 3 2 4 9 8 004 8
2
Protein 0.12 021 004 064 012 0.21 0.14 017 0.07 049 - 092 0.17 0.08
7 7 8 0 9 0 1 0 0 5 0.00 4 5 7
9
Lipid - 0.57 0.06 055 - 0.13 014 0.16 - 055 - 0.38 0.04 0.69
005 7 1 5 015 9 2 5 0.06 4 009 0 1 1
7 2 1 0
Fiber 0.23 0.02 008 040 016 0.11 0.22 003 012 022 012 021 - 0.37
1 3 6 4 0 8 2 0 5 2 9 0 0.09 8
1
Iron 0.10 030 - 094 0.01 0.88 007 047 015 014 0.02 079 0.07 0.48
6 4 0.00 9 5 0 3 7 0 4 6 5 2 1
6
Zinc - 0.66 - 0.44 - 039 - 0.71 0.07 048 - 0.19 0.10 0.30
0.04 9 0.07 6 0.08 9 003 5 2 1 013 9 5 7
4 8 7 7 2
Phosphor 0.12 0.20 0.08 0.40 - 0.87 0.18 0.07 0.03 076 0.05 057 012 0.21
9 9 6 3 001 3 3 3 1 2 7 6 6 9
6
Calcium 0.08 041 013 019 - 0.36 0.17 0.08 - 092 0.11 0.27 0.06 0.53
4 1 3 5 009 2 7 4 001 O 3 3 4 1
4 0
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Magnesiu  0.23 0.02 0.16 0.11 0.04 0.64 031 000 006 055 010 0.29 - 0.83
m 1 3 0 8 8 2 1 2 1 0 8 4 002 1

Potassium 0.33 0.00 0.13 0.18 0.09 0.34 039 0.00 014 0.15 0.28 000 0.12 0.23

Sodium - 090 0.03 075 - 019 - 0.87 011 0.24 005 059 0.03 0.75
001 0 2 0 013 7 0.01 4 9 8 5 2 2 3

*Pearson for Normal Distribution,**Spearman for Non-Normal Distribution

DISCUSSION AND CONCLUSION

The purpose of this study was to investigate importance of adequate and balanced nutrition during the
growth and to evaluate the effect of nutritional literacy levels on dietary intake and anthropometric
measurements. The findings revealed three key points. First, the vast majority of youth football players
(96.87%) had insufficient nutritional knowledge. Second, age was identified as a factor influencing
nutritional literacy levels. Third, although many players reported receiving nutrition education from a
dietitian and most were within the normal body weight range, their energy and nutrient intakes were
inadequate and their dietary patterns were unbalanced. These findings suggest that such nutritional
inadequacies may potentially have negative implications for athletes’ performance and overall health.

Studies evaluating nutrition knowledge in soccer players via the Nutrition for Sport Knowledge
Questionnaire (NSKQ) appear to be limited in the literature (Bakhtiar et.al.2021; Carney et.al.,2024). In
a study conducted by Aka, the NSKQ was applied to adult soccer players (Aka, 2020). In contrast,
Ozdenk et al. assessed the nutrition literacy of adolescent athletes using the Adolescent Nutrition
Literacy Scale instead of the NSKQ and reported a mean score of 68.20 + 7.65, which was interpreted
as insufficient (Ozdenk, 2023). Similarly, Noronha et al. reported that 54.6% of Brazilian adolescent
soccer players had inadequate nutrition knowledge (Noronha et.al., 2020). In the present study, however,
96.8% of the participants were found to have inadequate nutrition knowledge according to the total
NSKQ score, which is higher than the rates reported in previous studies. The findings suggest that most
of the young soccer players included in this study had insufficient knowledge regarding sports nutrition,
with an average score of 52 points. This result was generally interpreted as reflecting a insufficient
nutrition knowledge. In a related study, a small but statistically significant positive relationship was
identified between nutrition knowledge and diet quality (r = 0.28, p < 0.01), indicating that athletes with
higher nutrition knowledge may exhibit healthier dietary patterns (Riviere et.al., 2021).

Similar findings have also been reported in physically active individuals. Martinez-Rodriguez et al.
(2022) reported that 67.8% of physically active individuals had low nutrition knowledge, and that sports
nutrition knowledge was significantly associated with compliance with the Mediterranean diet (r =
0.245, p <0.01) (Martinez-Rodriguez et.al.,2022). Studies conducted on team athletes have also yielded
similar results. Devlin et al. (2017) reported that sports nutrition knowledge was low among Irish Gaelic
football players (40.2% + 12.4). In the same study, athletes’ energy and carbohydrate intakes were below
recommended levels, and intake of certain micronutrients such as vitamin D and selenium was
insufficient (Devlin et.al.,2017). Similarly, a study conducted on female university volleyball athletes
found the average NSKQ score to be approximately 45%, which was considered poor sports nutrition
knowledge. Additionally, athletes’ energy and carbohydrate intakes were reported to be below current
sports nutrition recommendations (Danh et.al., 2023). These findings are in line with previous studies
showing inadequate nutrition knowledge in athletes across different sports and competition levels.
Limited nutrition knowledge may negatively affect athletes’ food choices and make it difficult to meet
nutritional requirements necessary to support training adaptation, recovery, and optimal performance
(Chen et.al., 2022).
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Sports nutrition is a specialized field that emerges from the interaction between nutrition science,
exercise physiology, and sports sciences. Sports dietitians play a critical role in maintaining athletes’
overall health and optimizing their performance through their expertise in areas such as clinical nutrition,
medical nutrition therapy, exercise physiology, and physical performance (Areta et.al., 2021). However,
previous studies have demonstrated that both the quantity of sports dietitians and the nutrition education
services provided to athletes are limited (Blennerhassett et.al., 2019). In a study conducted by Giildemir
et al., only 7.1% of football players reported receiving nutrition education (Giildemir et.al., 2020), while
another study in Saudi Arabia involving 263 athletes found that only 10.6% of athletes received nutrition
education from a dietitian (Alahmadi & Albassam,2023). In the present study, however, the proportion
of athletes reporting having received nutrition education from a dietitian was considerably higher
(61.5%; Figure 1). Despite this, a large portion of athletes were found to have insufficient nutrition
knowledge. This finding suggests that current nutrition education approaches may not be sufficiently
effective in improving sports nutrition knowledge among young athletes.

Although the present study aimed to investigate the effect of nutrition literacy on anthropometric
measurements, no statistically significant association was observed between total NSKQ scores and
anthropometric indicators such as BMI and body weight. according to the WHO growth reference for
ages 5-19 years, 97.9% of the players were identified as having a normal body weight, while 2.1% were
identified as overweight (WHO,2008). Despite the predominantly normal BMI distribution, 86.4% of
the participants were found to have inadequate nutritional status. Moreover, the median total NSKQ
score was 25.00 (range: 1.47-57.35). Based on NSKQ classification, 96.87% of the players were
categorized as having “poor” nutrition knowledge, 3.13% as “moderate,” and none of the participants
had “good” or “very good” nutrition knowledge. This finding may be related to the scope, duration, and
delivery methods of the nutrition education provided, as well as difficulties in applying theoretical
knowledge to daily dietary practices. Furthermore, the fact that most participants had a normal body
weight according to BMI values may be partly explained by their young age and regular training.
Ongoing growth and development during adolescence, together with high levels of physical activity,
may help maintain body weight within the normal range even when dietary intake is suboptimal.
However, the inadequate nutrition knowledge and unbalanced nutrient intake observed in this study
suggest that the athletes may not be meeting their actual nutritional needs in relation to their training
loads and developmental requirements. While this may not immediately affect body weight, it could
negatively impact recovery, growth, and athletic performance over the long term. Therefore, strategies
that include individualized, sport-specific, and continuous dietitian guidance may be necessary to
improve nutrition knowledge and dietary practices among young football players.

Athletes are considered a nutritionally at-risk group due to inadequate intake of macro- and
micronutrients, unhealthy eating habits, peer influence, and other negative factors. Nutrition literacy in
athletes is defined as the ability to learn, understand, and internalize basic nutrition concepts, and it has
become the focus of several recent studies (Bany-Yasin et.al., 2023).

Adolescent athletes need to consume macro- and micronutrients in sufficient and balanced amounts to
maintain optimal athletic performance and support healthy growth and development. Numerous studies
have investigated the nutritional requirements of football players, highlighting carbohydrate intake as a
particularly important factor for maintaining muscle glycogen stores and sustaining performance
(Pehlivan, 2020). Current nutritional recommendations propose that athletes consume 6-10 g/kg/day of
carbohydrates, 1.2-2.0 g/kg/day of protein, and 20-35% of total energy from fat (Thomas et.al., 2016).

In the present study, carbohydrate, protein, and fat intakes were found to be below the recommended
levels. Additionally, 96.87% of football players were classified as having “poor” nutrition knowledge
based on total NSKQ scores, and 86.4% were identified as having inadequate nutritional status according
to their daily food intake. These findings indicate a significant gap between nutrition knowledge and
actual dietary practices. This is further supported by the observation that football players with low
NSKQ and subscale scores consumed less energy, protein, and fat compared to those with moderate
scores. Furthermore, daily energy intake met only 57.6% of the recommended adolescent energy
requirements according to TUBER. Insufficient intake of fiber and certain micronutrients, along with a
high intake of vitamin B1, suggests that the diet was predominantly based on cereal sources and had
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limited diversity. The findings support those previously reported in the literature (Dobrowolski &
Wiodarek, 2019; Turner et.al., 2021).

Vitamins and minerals are micronutrients that play critical roles in physiological processes such as
energy metabolism, nerve conduction, muscle contraction, bone mineral density, reduction of oxidative
stress, and oxygen transport within cells. Because these processes directly influence athletic
performance, adequate intake of micronutrients is of particular importance for athletes. Increased energy
requirements in athletes can often be met through a balanced diet, which also provides a substantial
portion of their micronutrient needs. However, previous studies have reported both insufficient and
excessive micronutrient intake among football players (McCrink et.al., 2021).

In a study conducted in Brazil with 73 adolescent football players aged 14-19, 54.6% of the athletes
were reported to have inadequate nutrition knowledge, and associations were observed between certain
micronutrient intakes and levels of nutrition knowledge. Phosphorus intake was positively associated
with knowledge of the nutrition pyramid, while calcium intake was positively associated with both
sports nutrition knowledge and overall nutrition knowledge. In contrast, sodium intake showed a
negative association with all nutrition knowledge categories. The researchers attributed these findings
to insufficient dietary intake of fruits, vegetables, and dairy products (Noronha et.al., 2020).

Similarly, in the current study, the positive associations showed between total NSKQ scores and intakes
of magnesium, potassium, and fiber suggest that athletes with higher nutrition knowledge tend to
consume more plant-based foods such as legumes, vegetables, and fruits. Supporting this interpretation,
60.3% of the players met magnesium requirements, 57.8% met potassium requirements, and 92%
consumed adequate amounts of fiber. Nutrition literacy encompasses the ability to evaluate food
choices, apply nutrition knowledge in daily life, and maintain healthy eating behaviors. Therefore,
higher levels of nutrition knowledge in athletes are expected to be associated with more balanced and
diverse food choices. Indeed, the positive relationships between NSKQ scores and certain micronutrient
and fiber intakes observed in this study indicate that nutrition knowledge may play a determining role
in diet quality.

Taken together, these findings indicate that the energy and nutrient intakes of young football players do
not fully match their training demands and developmental needs. In particular, insufficient carbohydrate
and energy intake may impair muscle glycogen resynthesis and delay post-exercise recovery. Similarly,
inadequate intake of certain micronutrients may have negative effects on immune function, muscle
repair, and growth processes. Thus, insufficient nutrition knowledge should be considered not only as a
factor affecting diet quality but also as a potential risk factor for the long-term performance, recovery,
and development of young football players.

The lack of a significant association between nutrition literacy and anthropometric measurements may
be explained by several factors. Anthropometric outcomes in adolescent athletes are strongly influenced
by growth and maturation processes, which may mask the potential effects of dietary intake and nutrition
knowledge. In addition, regular and intensive physical training may help maintain normal body weight
and BMI values even in the presence of suboptimal nutritional intake. Therefore, anthropometric
indicators alone may not be sensitive enough to detect differences related to nutrition literacy in this
population.

Overall, a considerable proportion of young football players reported receiving nutrition education from
dietitians; however, their nutrition literacy levels were low, and their energy as well as macro- and
micronutrient intakes were generally inadequate. No significant association was observed between
nutrition literacy and anthropometric measurements. These findings suggest that anthropometric
outcomes in young athletes may be influenced by multiple factors, including growth and developmental
processes, physical activity levels, and environmental determinants. Strengthening multidisciplinary
approaches involving sports nutrition specialists may contribute to improving both nutrition literacy and
dietary behaviors in young football players. Nevertheless, further large-scale and longitudinal studies
are required to better elucidate these relationships.

A key strength of this study is that it investigated the relationship between nutrition literacy, dietary
intake, and anthropometric measurements in young football players using the Nutrition for Sport
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Knowledge Questionnaire (NSKQ), a tool specifically designed for athletes. In addition, the inclusion
of participants from the youth academy of a professional football club enhances the relevance of the
findings to athlete health and performance at the national level.

However, several limitations should be acknowledged. Dietary intake was assessed using a single 24-
hour dietary recall, which may not fully represent habitual dietary intake and is susceptible to recall bias
as well as under- or over-reporting. Moreover, individual variations in training intensity, frequency, and
duration may have influenced nutritional requirements and related outcome variables.
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