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ABSTRACT

Obijective: This study was carried out to evaluate the relationship between the nutritional status, anthropometric measurements and dietary
inflammatory index (DII) of professional football players exposed to long-term intense exercise.

Method: Twenty-one professional male football players with a mean age of 26.00£5.69 years playing in the same club participated in the study.
The nutritional status of the football players was evaluated with 3-day food consumption record (2 days of training and 1 match day). DIl scores
were calculated using data on 34 nutrient/nutritional ingredients obtained from the food consumption records. Body fat percentage in the
anthropometric evaluations were determined by caliper and skinfold thicknesses.

Results: The median DIl scores of the football players were found as — 3.42 (-9.95 — 0.95), and their nutritional intake were found to be anti-
inflammatory. When the relationship between the DIl scores of the football players and their anthropometric measurements was examined,
a positive and significant correlation (R: .476; p: .029) was found between their DIl score and their abdominal adiposity. However, there was
no significant correlation (p> .05) between the DIl scores and the other anthropometric measurements. In addition, there was a significant
negative correlation (R: — .468; p: .032) between fiber consumption and abdominal adiposity, and a significant positive correlation between
carbohydrate and fat consumption and body weight (respectively R=.730 p=.000; R=.526 p=.014).

Conclusion: It has been revealed that the football players participating in our study generally have an anti-inflammatory diet. It was also found
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that abdominal adiposity was higher in the football players with high DIl scores.

1. INTRODUCTION

Football is a challenging game that includes irregular changes
in speed and anaerobic activities, as well as long-term
moderate-intensity exercise in which various physiological
systems are combined, and it includes non-cyclical and
intermittent, high-intensity activities (1). In football, which is
the most popular sportin the world, it is of crucial importance
to maintain and improve performance and prevent injuries.
Nutrition is considered to be a vital part of performance and
recovery in both young and elite athletes (2). It also has a
very important effect on the general health of athletes. It
is emphasized that optimal nutrition for athletes includes
adequate intake of energy, macro and micronutrients, and
fluid during training and competition periods (2,3). However,
it is stated that the immune system is at risk in football,
which is an endurance sport. (4). Long-term and intense
exercises are associated with psychological, metabolic and
physiological stress, immune dysfunction, inflammation,
oxidative stress and muscle damage (5). In addition, it is

stated that there is an increase in inflammation biomarkers,
especially after high-intensity exercises (6).

Nutrition affects inflammation positively or negatively (7).
Cavicchia et al. created a special scoring system called the
dietary inflammatory index (DII) by measuring the nutrients
or nutritional ingredients thought to affect inflammation
(8). In the study by Shivappa et al. (2014), the validity of
DIl was achieved (9). DIl has been used in many studies on
nutrition and inflammation (10,11). The aim of the study is
to evaluate the relationship between the nutritional status,
anthropometric measurements and DIl scores of professional
football players exposed to long-term intense exercise.

2. METHODS

The sample of this cross-sectional study consisted of male
football players of a professional club based in Istanbul that
plays in the Turkish Football Federation Second League.
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After necessary permissions were obtained from the club,
the players meeting the inclusion criteria were made to sign
voluntary consent forms. Those who did not have any chronic
diseases and were not receiving any medication or nutritional
support were included in the study. Having been prepared
in accordance with the ethical standards of the Declaration
of Helsinki, the present study received ethical approval from
the clinical research ethics committee of Marmara University
(16.09.2020 no: 09.2020.952).

Anthropometric variables include body height (BH), body
weight (BW), body mass index (BMI), and body fat percentage
(BF%). The measurements were performed according to the
anthropometric measurement standards recommended
by the International Society for the Advancement of
Kinanthropometry (ISAK) (12). BH was measured with an
accuracy of 0.1 cm using a Harpenden anthropometer
(Holtain Ltd, Croswell, UK). BW was evaluated using an
electronic scale (Sinbo®) with an accuracy of 0.1 kg. Skinfold
thickness was measured with a caliper (Holtain Ltd, Croswell,
UK). Skinfold thicknesses were taken from four areas
(anterior thigh, abdominal, triceps and medial calf sites)
suggested for football players, and were calculated using the
following formula to estimate BF% (13). BMI was calculated
by dividing the body weight by the square of the height in
meters. However, it is stated that the use of BMI parameter
in athletes causes problematic results (14). For this reason,
BMI was not included when examining the relationship
between nutrient intake and anthropometric measurements
of football players.

BF%=5.174 + (0.124 x thigh) + (0.147 x abdominal) + (0.196
x triceps) + (0.130 x calf)

The food consumption records of the football players were
obtained by interviewing them face to face and showing them
the food atlas (15). The food consumption of the football
players was determined by taking the average of their 3-day
diet records (2 days of training and 1 match day). The food
consumption data were analyzed using Nutrition Information
Systems (Beslenme Bilgi Sistemleri — BeBiS) version 8.1
(Pasific Ltd. Sti., Istanbul, Turkey). The results obtained based
on the food consumption records were evaluated by using
the DIl scoring that Shivappa et al. developed and revised
(8,9).

The obtained data were evaluated with SPSS software
package program version 21.0 (IBM Inc., Chicago). Statistical
significance was accepted as p<0.05 in all analyzes. Numbers,
percentages, medians and minimum-maximum values were
included in descriptive statistics. The relationship between
the DIl scores and anthropometric measurements was
determined using Spearman’s correlation.

3. RESULTS

A total of 21 volunteer professional football players with a
mean age of 26.00+5.69 years were included in the study.
While 76.2% of the football players were high school
graduates, 23.8% were university graduates. When their

dietary intakes were examined, all of the participants (100%)
were found to consume 3 main meals, while 57.1% had only
1 snack. On the training days, all of them (100%) had their
meals 3-4 hours before the training. They had meals within
the first 2 hours following the training (Table 1).

Table 1. Demographic characteristics and dietary habits of football
players

n %
Characteristics
Education
High school 16 76.2
Bachelor’s degree 5 23.8
Marital status
Married 8 38.1
Single 13 61.9
Nutrition habits
Number of main meals
2 0 0.0
3 21 100.0
Number of snacks
1 12 57.1
2 9 42.9
Pre-workout meal timing (hours)
<2 hours 0 0.0
3-4 hours 21 100.0
>4 hours 0 0.0
Post-workout meal timing (hours)
<2 hours 21 100.0
>2 hours 0 0.0

When the anthropometric measurements of the football
players were evaluated, the median BW was found to be
72.00 kg (61.20-88.50), while the median BMI to be 23.07 kg/
m?(19.32-26.05). The median body fat percentage of football
players whose skinfold thickness was measured with caliper
was 9.66% (7.71-11.25) (Table 2).

Table 2. Anthropometric measurements of football players

Anthropometric measurements Median Minimum Maximum

Height (cm) 178.0 | 164.0 189.0
Body weight (kg) 72.0 61.2 88.5
Body mass index (kg/ m?) 23.0 19.3 26.0
Thigh (mm) 83 4.8 15.0
Abdominal (mm) 9.4 49 16.2
Triceps (mm) 6.8 3.4 11.0
Calf (mm) 4.0 24 5.3

Total fat (%) 9.6 7.7 11.2

*cm:centimeters, kg: kilograms, m: meters, mm: milimeters, %: percentage
* statistical significance level p<0.05

When the nutritional intakes of the football players was
analyzed, the median energy was found 3053.79 kcal
(2820.23-3197.05), and the median rates of carbohydrate,
protein and fat consumption were 50% (46.0-52.0), 20%
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(18.0-21.0) and 30% (28.0-33.0), respectively. The median DII
scores of the football players were found to be —3.42 (-9.95-
0.95) (Table 3).

Table 3. Nutritional intakes and dietary inflammatory index scores
of football players

Median Minimum Maximum

Energy (kcal) 3053.7 | 2820.2 3197.0
Protein (g) 143.8 | 1327 157.7
Protein (%) 20.0 18.0 21.0
Fat (g) 103.9 87.2 116.3
Fat (%) 30.0 28.0 33.0
Saturated fatty acids (g) 433 36.7 48.2
Monounsaturated fatty acids (g) 36.7 31.6 42.2
Polyunsaturated fatty acids (g) 15.2 12.3 223
Omega 3 (g) 2.1 1.8 4.0
Omega 6 (g) 123 9.4 17.5
Cholesterol (mg) 882.3 606.4 925.2
Carbohydrate (g) 374.7 3313 398.0
Carbohydrate(%) 50.0 46.0 52.0
Fiber (g) 31.9 24.0 39.9
Caffeine (mg) 32.0 29.0 36.0
Vitamin A (mcg) 2126.9 | 2011.0 2465.3
Carotene (mcg) 5930.0 | 5260.0 8430.0
Vitamin D (mcg) 5.2 3.2 5.4
Vitamin E (mg) 15.2 12.7 21.9
Vitamin B1 (mg) 1.3 1.0 1.7
Vitamin B2 (mg) 2.4 2.0 2.8
Vitamin B6 (mg) 2.6 2.0 3.4
Niacin (mg) 28.5 259 34.0
Folate (mcg) 482.9 386.2 545.8
Vitamin B12 (mcg) 123 11.0 13.8
Vitamin C (mg) 219.7 | 1418 345.6
Iron (mg) 17.8 14.8 26.0
Magnesium (mg) 426.7 348.0 495.1
Zinc (mg) 50.0 46.0 52.0
Selenium (mcg) 22.0 20.0 26.0
Alcohol (g) 0.0 0.0 0.0
Total DIl score -3.4 -9.9 0.9

*kcal: kilocalories, g: grams, mg:miligrams, mcg: micrograms, %:
percentage DIl: Dietary inflammatory index
* statistical significance level p<0.05

The relationship between the nutritional intakes of the
football players and their anthropometric measurements is
given in Table 4. A significant positive correlation was found
between the energy, carbohydrate and fat consumption of the
football players and their body weights (p< .05). In addition,
there was a significant negative correlation (R: —.468; p: .032)
between fiber consumption and abdominal adiposity, and a
significant positive correlation between carbohydrate and fat
consumption and body weight (respectively R=.730 p=.000;
R= .526 p= .014). However, no significant correlation was
observed between the consumption of protein, saturated
fatty acids and other micronutrients and the anthropometric
measurements.

Table 4. The relationship between the nutritional intakes of football
players and their anthropometric measurements

Body Thigh Abdominal  Triceps Calf Total fat (%)
weight (mm) (mm) (mm) (mm)
(kg)
Energy (kcal) R=0.729 R=-0.125 R=-0.087 | R=-0.195 | R=0.152 | R=-0.135
p=0,000 p=0.589 p=0.709 p=0.397 p=0.511 p=0.559
Protein (g) R=0.379 | R=—0.122 | R=-0.241 | R=-0.171 | R=0.082 | R=-0.188
p=0,090 | p=0.598 | p=0.292 | p=0.460 | p=0.725| p=0.415
Protein (%) R=-0.242 | R=-0.011 | R=-0.057 R=0.087 | R=0.088 | R=0.019
p=0,291 | p=0963 | p=0.806 | p=0.708 | p=0.703 | p=0.934
Fat (g) R=.526 | R=-0.272 | R=-0.105 | R=-0.260 | R=0.165 | R=-0.246
p=0.014 | p=0.233 p=0.651 p=0.255 | p=0.475 | p=0.282
Fat (%) R=-0.059 | R=-0.249 | R=-0.032 | R=-0.139 | R=0.052 | R=-0.155
p=0.799 | p=0.277 | p=0.889 | p=0.548 | p=0.823 | p=0.502
Monounsaturated | R=0.184 | R=-0.068 | R=0.334 R=0.015 R=- R=0.099
fatty acids (g) p=0.424 | p=0.771 p=0.139 p=0.949 0.014 p=0.670
p=0.951
Carbohydrate (g) R=.730 R=0.165 R=0.115 R=-0.006 | R=0.095 | R=0.105
p=0,000 | p=0.474 p=0.621 p=0.980 | p=0.683 | p=0.650
Carbohydrate (%) | R=0.307 | R=0.397 R=0.238 R=0.193 | R=0.064 | R=0.304
p=0.176 | p=0.075 | p=0,299 | p=0.402 | p=0.782 | p=0.180
Fiber (g) R=0.314 | R=-0.279 | R=-.468 | R=—-0.347 | R=0.107 | R=-0.412
p=0.165 | p=0.220 | p=0.032 | p=0.123 | p=0.644 | p=0.064

*keal: kilocalories; g: grams; %: percentage; * statistical significance level
p<0.05

When the relationship between the DIl scores of the football
players and their anthropometric measurements was
examined, a moderate positive correlation (R: .476; p: .029)
was found between the DIl score and abdominal adiposity.
No significant correlation (p> .05) was found between the DI
scores and the other anthropometric measurements (Table 5).

Table 5. The relationship between the football players’ dietary
inflammatory index scores and anthropometric measurements

Dietary inflammatory index score

R p

Anthropometric measurements

Body weight (kg) -0.276 0.226
Body mass index (kg/m?) -0.339 0.133
Thigh (mm) 0.233 0.309
Abdominal (mm) 0.476 0.029
Triceps (mm) 0.194 0.400
Calf (mm) -0.083 0.721
Total fat (%) 0.337 0.135

* kg: kilograms, m: meters, mm: milimeters, %: percentage; * statistical
significance level p<0.05

4. DISCUSSION

Therelationship between the nutritional status of professional
football players, their anthropometric measurements and
their DIl scores was investigated in this study. The nutritional
status of football players is of great importance as it positively
affects performance parameters and reduces the risk of
injury (16).
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When the participants’ nutritional intakes before training
were examined, it was found that all of them consumed a
meal 2-4 hours before training. Considering the intensity of
training in football players, they need to receive nutrition
before training in order to prevent fatigue, increase
performance and muscle strength. However, it is stated that
they should consume meals 3-4 hours before training due
to gastrointestinal problems that may occur during training
(17). The football players participating in our study ate in
accordance with this statement. When the football players’
nutritional intakes after training were examined, all of
them were found to consume meals during the first 2 hours
following training. Nutrition is essential in recovery after
training in football. The main goal in post-training nutrition
is to replenish glycogen stores and repair muscle damage
for the next match or training. It is stated that the timing of
eating is very important at this point so as to ensure rapid
recovery (18). Itis also stated that a meal containing sufficient
carbohydrates (1-1.5 g/kg) and protein (0.4 g/kg) should be
consumed within the first 2 hours after training/exercise for
optimal muscle glycogen and protein synthesis (19).

Body composition is of significance for optimal performance
and protection from injuries in football (20). The fat
percentage of the football players participating in our study
was found as 9.66% (7.71-11.25). In a study conducted on
elite Australian football players, their average fat percentage
was found as 12.8+1.9% (21). When the body compositions
of professional football players playing in different leagues
in Turkey were examined, it was found that the average
body fat percentage of those playing in the 2nd league was
16.543.26%, which is in accordance with our study (22). It
has been revealed that an increase in body fat percentage
decreases football players’ performance (23) and causes an
increase in the risk of injury (24).

The nutritional intakes of football players are stated to be of
great importance for their performance and health. In the
study Anderson et al. conducted with football players, the
average energy intake was 2956+374 kcal (25), and this result
is similar to ours [median 3053.79 kcal (2820.23 — 3197.05)].
The distribution of energy to macronutrientsisasimportantas
the total energy intake in the diet. Carbohydrate consumption
is crucial for the optimal performance of team sports athletes
(26). The carbohydrate consumption of the football players
participating in the study was found as 50% of the energy
(46.0-52.0). It has been shown in studies conducted with
football players that carbohydrate consumption is 38+12%
(19) and 43.9+4.8% of energy (22). However, a positive
correlation was found between carbohydrate consumption
and body weight, which is in accordance with the literature
(27). Itis stated that an increase in carbohydrate consumption
above the recommended levels has negative effects on
body composition (28). In addition, a negative significant
correlation was found between fiber consumption and
abdominal skinfold thickness in this study. In a cohort study,
a negative correlation was determined between increased
fiber consumption and abdominal adiposity (29). It is stated

that fiber consumption should be encouraged in athletes due
to its positive effects on health (30).

Proteins increase muscle protein synthesis and endothelial
regeneration, especially after exercise, and reduce muscle
damage (31). It was found that the protein consumption of
the football players participating in the study corresponded to
20% of the energy (18.00-21.00). Although there are studies
in the literature indicating that the daily protein consumption
of football players is in accordance with this study (32,33),
there are also those reporting lower protein consumption
(34,35). It is stated that the total amount of daily protein
intake should be between 1.4-2.0 g/kg/day in football players,
although it varies according to training/match frequency (36).
The protein consumption of the football players participating
in the study met the recommendations.

Although the benefits of fat for exercise performance are not
clear, fat consumption is essential in maintaining health (37).
The fat consumption of the football players participating in
the study was found to correspond to 30% (28.0-33.0) of
the energy. In the study Brinkmans et al. conducted with a
group of professional football players, it was revealed that
their fat consumption was 30.8+4.9% on average, which is
similar to our study (38). Furthermore, a positive correlation
was observed between fat consumption and body weight in
the present study. In another study examining its effects on
athletes’ nutrition intakes and body composition, a positive
correlation was found between fat consumption and body
weight (27). Although carbohydrate and fat consumption
are positively correlated with body weight, body fat mass/
percentage is not correlated. It is believed that carbohydrate
and fat consumption do not have a negative effect on
body composition. For football players, fat consumption is
recommended to be between 20-35% of the daily energy
intake. That fat consumption exceeds the recommended
level is stated to have negative effects on performance and
body composition (39).

It has been stated that inflammation and oxidative damage in
football players can negatively affect their performance and
increase the risk of diseases such as upper respiratory tract
infections (40). DIl score has been found to be associated
with inflammation parameters. In this study, the median
DIl scores of the football players were found to be low
(-3.42). A study indicated that soldiers with low DIl scores
had higher maximum VO, levels, which is very important in
sportive performance (41). Another study reported that the
maximum VO, levels of individuals with pro-inflammatory
(high DIl score) eating habits were 7% less (42).

In our study, a moderate positive correlation was found
between DIl score and abdominal adiposity. A study with
a large sample size revealed that individuals with low DIl
scores (anti-inflammatory) had lower waist circumferences
(43). Another study conducted with soldiers reported that
individuals with high DIl scores had higher fat percentages.
It is stated that an increase especially in abdominal adiposity
increases inflammation and health risks (44). In addition, it
has been shown that abdominal adiposity increases the risk of
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injury in athletes (45) and decreases endurance performance
(46). Considering these effects, it can be recommended that
football players gain anti-inflammatory (low DIl score) eating
habits.

When the literature is reviewed, this study is the first to
evaluate the nutritional status of professional football
players through DII, and it is of significance to obtain detailed
food consumption records through face-to-face interviews
and using the food atlas (15). On the other hand, since only
one professional football team was studied, the number
of samples was limited and the DIl scores could not be
compared with the biochemical findings because the football
players did not want to undergo an invasive procedure during
the season.

5. CONCLUSION

In conclusion, it was found that the football players
participating in the study had an anti-inflammatory diet.
Besides, individuals with high DIl scores were found to have
more abdominal adiposity. In addition, a negative correlation
was determined between fiber consumption and abdominal
adiposity, and a positive correlation between carbohydrate
and fat consumption and body weight. Considering the
risks posed by the training loads of professional athletes, it
is thought that more studies should be carried out on the
relationship between inflammation and nutritional intakes.
Further studies are needed to determine the relationship
between biochemical measurements and inflammatory
status, in addition to sex, which is one of the main contributors
to inflammatory status.

Funding: The author(s) received no financial support for the
research.

Conflicts of interest: The authors declare that they have no conflict
of interest.

Ethics Committee Approval: This study was approved by Marmara
University, Clinical Research Ethics Committee (Date and number:
16.09.2020, 09.2020.952).

Peer-review: Externally peer-reviewed.

Author Contributions:

Research idea: EBK

Design of the study: EBK, FEG

Acquisition of data for the study: EBK

Analysis of data for the study: EBK, FE

Interpretation of data for the study: EBK, FE

Drafting the manuscript: EBK

Revising it critically for important intellectual content: FEG, FE

Final approval of the version to be published: EBK, FE, FEG

REFERENCES

[1] Camerino OF, Chaverri J, Anguera MT, Jonsson GK. Dynamics
of the game in soccer: Detection of T-patterns. Eur J Sport Sci.
2012;12(3):216-224. DOI:10.1080/17461.391.2011.566362.

[2] Purcell LK, Canadian Paediatric Society, & Paediatric Sports
and Exercise Medicine Section. Sport nutrition for young
athletes. J Paediatr Child Health 2013;18(4):200-202. DOI:
10.1093/pch/18.4.200.

[3] Briggs MA, Cockburn E, Rumbold PL, Rae G, Stevenson
EJ, Russell M. Assessment of energy intake and energy

(4]

(5]

(6]

(7]

(8]

(9]

(10]

(11]

(12]

(13]

(14]

(15]

(16]

(17]

expenditure of male adolescent academy-level soccer players
during a competitive week. Nutrients 2015;7(10):8392-8401.
DOI: 10.3390/nu7105400.

Baralic I, Andjelkovic M, Djordjevic B, Dikic N, Radivojevic
N, Suzin-Zivkovic V, Radojevic-Skodric S, Pejic S. Effect of
astaxanthin supplementation on salivary IgA, oxidative
stress, and inflammation in young soccer players. Evid
Based Complement Alternat Med. 2015; 2015: 1-9 DOI:
10.1155/2015/783761.

Cicchella A, Stefanelli C, Massaro M. Upper respiratory tract
infections in sport and the iImmune system response. A Review.
Biology 2021;10(5):362-375. DOI: 10.3390/biology10050362.
Cerqueira E, Marinho DA, Neiva HP, Lourengo O. Inflammatory
effects of high and moderate intensity exercise-A systematic
review. Front Physiol. 2020;10(1550):1-14. DOI: 10.3389/
fphys.2019.01550.

Suzuki K. Recent progress in applicability of exercise
immunology and inflammation research to sports nutrition.
Nutrients 2021;13(12):1-14-. DOI: 10.3390/nu13124299.
Cavicchia PP, Steck SE, Hurley TG, Hussey JR, Ma Y, Ockene IS,
Hébert JR. A new dietary inflammatory index predicts interval
changes in serum high-sensitivity C-reactive protein. J Nutr.
2009;139(12):2365-2372. DOI: 10.3945/jn.109.114025.
Shivappa N, Steck SE, Hurley TG, Hussey JR, Hébert JR.
Designing and developing a literature-derived, population-
based dietary inflammatory index. Public Health Nutr.
2014;17(8):1689-1696. DOI: 10.1017/5136.898.0013002115.
Shivappa N, Hebert JR, Marcos A, Diaz LE, Gomez S, Nova E,
Michels N, Arouca A, Gonzdlez-Gil E, Frederic G, Gonzalez-
Gross M, Castillo MJ, Manios Y, Kersting M, Gunter MJ, De
Henauw S, Antonios K, Widhalm K, Molnar D, Moreno L,
Huybrechts I. Association between dietary inflammatory index
and inflammatory markers in the HELENA study. Mol Nutr
Food Res. 2017;61(6):1-18. DOI: 10.1002/mnfr.201600707.
Moludi J, Shivappa N, Alisgharzadeh S, Hébert JR, Alizadeh
M. Dietary inflammatory index is related to heart failure risk
and cardiac function: A Case—Control Study in Heart Failure
Patients. Front Nutr. 2021;8(605396):1-9. DOI: 10.3389/
fnut.2021.605396.

Portao J, Bescos R, Irurtia A, Cacciatori E, Vallejo L. Assessment
of body fat in physically active young people: Anthropometry
vs bioimpedance. Nutr Hosp. 2009;24(5):529-534. DOI:
10.3305/nh.2009.24.5.4463.

Reilly T, George K, Marfell-Jones M, Scott M, Sutton L, Wallace
JA. How well do skinfold equations predict percent body fat
in elite soccer players?. Int J Sports Med. 2009;30(8):607-613.
DOI: 10.1055/5-0029.120.2353.

Nevill AM, Winter EM, Ingham S, Watts A, Metsios GS, &
Stewart AD. Adjusting athletes’ body mass index to better
reflect adiposity in epidemiological research. J Sports Sci.
2010;28(9):1009-1016.D0I:10.1080/02640.414.2010.487071.
imeryliz N, Gines FE. Atlasi.  1th ed.
Istanbul:AdaYayincilik;2008.

Ersoy N, Kalkan I, Ersoy G. Assessment of nutrition status of
Turkish elite young male soccer players in the pre-competition
period. Prog Nutr. 2019;21(1):12-18. DOI: 10.23751/
pn.v21il1.7127.

Ormsbee MJ, Bach CW, Baur DA. Pre-exercise nutrition: The
role of macronutrients, modified starches and supplements
on metabolism and endurance performance. Nutrients
2014;6(5):1782-1808. DOI: 10.3390/nu6051782.

Besin

Clin Exp Health Sci 2023; 13: 143-149

DOI: 10.33808/clinexphealthsci.1066512



Dietary Inflammatory Index in Football Players

| Original Article |

(18]

(19]

[20]

[21]

[22]

(23]

[24]

[25]

[26]

[27]

(28]

[29]

Poulios A, Fatouros |G, Mohr M, Draganidis D, Deli CK,
Papanikolaou K, Sovatzidis A, Nakopoulou T, Ermidis G,
Tzatzakis T, Laschou VC, Georgakouli K, Koulouris A, Tsimeas
P, Chatzinikolaou A, Karagounis LG, Batsilas D, Krustrup P,
Jamurtas AZ. Post-game high protein intake may improve
recovery of football-specific performance during a congested
game fixture: Results from the PRO-FOOTBALL study. Nutrients
2018;10(494):1-26. DOI: 10.3390/nu10040494.

Arent SM, Cintineo HP, McFadden BA, Chandler AJ, Arent MA.
Nutrient timing: A garage door of opportunity?. Nutrients
2020;12(7):1-19. DOI: 10.3390/nu12071948.

Devlin BL, Kingsley M, Leveritt MD, Belski R. Seasonal changes
in soccer players’ body composition and dietary intake
practices. J Strength Cond Res. 2017;31(12):3319-3326. DOI:
10.1519/JSC.000.000.000000175.

Devlin BL, Leveritt MD, Kingsley M, Belski R. Dietary intake,
body composition, and nutrition knowledge of Australian
football and soccer players: Implications for sports nutrition
professionals in practice. Int J Sport Nutr Exerc Metab.
2017;27(2):130-138. DOI: 10.1123/ijsnem.2016-0191

Kése B, Kiziltan G, Turnagol H. Farkh liglerdeki futbolcularin
vicut kompozisyonu, beslenme ve hidrasyon durumlarinin
sezon ici donemde degerlendirilmesi. Spor Bilimleri Dergisi
2021;32(4):183-196. DOI:10.17644/sbd.817101. (Turkish)
Nikolaidis PT, Ruano MAG. De Oliveira NC, Portes LA,
Freiwald J, Leprétre PM, Knechtle B. Who runs the fastest
? Anthropometric and physiological correlates of 20 m
sprint performance in male soccer players. Res Sports Med.
2016;24(4):341-351. DOI: 10.1080/15438.627.2016.1222281.
Bongiovanni T, Mascherini G, Genovesi F, Pasta G, laia FM,
Trecroci A, Ventimiglia M, Alberti G, Campa, F. Bioimpedance
vector references need to be period-specific for assessing
body composition and cellular health in elite soccer players:
A brief report. J Funct Morphol Kinesiol. 2020;5(4):73-80. DOI:
10.3390/jfmk5040073.

Anderson L, Orme P, Naughton RJ, Close GL, Milsom J, Rydings
D, O’Boyle A, Di Michele R, Louis J, Hambly C, Speakman JR,
Morgans R, Drust B, Morton JP. Energy intake and expenditure
of professional soccer players of the English premier league:
Evidence of carbohydrate periodization. Int J Sport Nutr Exerc
Metab. 2017;27(3):228-238. DOI: 10.1123/ijsnem.2016-0259.
Heaton LE, Davis JK, Rawson, ES, Nuccio RP, Witard OC, Stein
KW, Baar K, Caret JM, Baker LB. Selected in-season nutritional
strategies to enhance recovery for team sport athletes: A
practical overview. Sports Med. 2017;47(11):2201-2218. DOI:
10.1007/s40279.017.0759-2.

Shriver LH, Betts NM, Wollenberg G. Dietary intakes and eating
habits of college athletes: Are female college athletes following
the current sports nutrition standards?. J Am Coll Health
2013;61(1):10-16. DOI: 10.1080/07448.481.2012.747526.
Santos FL, Esteves SS, da Costa Pereira A, Yancy Jr WS, Nunes
JP. Systematic review and meta-analysis of clinical trials of the
effects of low carbohydrate diets on cardiovascular risk factors.
Obes Rev. 2012;13(11):1048-1066. DOIl: 10.1111/j.1467-
789X.2012.01021.x.

Jaimie N Davis, Katharine E Alexander, Emily E Ventura, Claudia
M Toledo-Corral, Michael | Goran. Inverse relation between
dietary fiber intake and visceral adiposity in overweight Latino
youth. Am. J. Clin. Nutr. 2009; 90(5): 1160-1166. DOI: 10.3945/
ajcn.2009.28133.

(30]

(31]

(32]

(33]

(34]

(35]

(36]

(37]

(38]

(39]

(40]

[41]

(42]

(43]

Son J, Jang LG, Kim BY, Lee S, Park H. The effect of athletes’
probiotic intake may depend on protein and dietary fiber
intake. Nutrients 2020; 12(10): 2947-2960. DOI: 10.3390/
nul2102947.

Yang C, Jiao Y, Wei B, Yang Z, Wu JF, Jensen J, Jean WH,
Huang CY, Kuo CH. Aged cells in human skeletal muscle
after resistance exercise. Aging 2018;10(6):1356-1365. DOI:
10.18632/aging.101472.

Bettonviel AE, Brinkmans NY, Russcher K, Wardenaar FC,
Witard OC. Nutritional status and daytime pattern of
protein intake on match, post-match, rest and training days
in senior professional and youth elite soccer players. Int J
Sport Nutr Exerc Metab. 2016;26(3):285-293. DOI: 10.1123/
ijsnem.2015-0218.

Raizel R, da Mata Godois A, Coqueiro AY, Voltarelli FA, Fett
CA, Tirapegui J, de Paula Ravagnani FC, de Faria Coelho-
Ravagnani C. Pre-season dietary intake of professional
soccer players. Nutr Health. 2017;23(4):215-222. DOI:
10.1177/026.010.6017737014.

Iglesias-Gutiérrez E, Garcia A, Garcia-Zapico P, Pérez-
Landaluce J, Patterson AM, Garcia-Rovés PM. Is there a
relationship between the playing position of soccer players
and their food and macronutrient intake?. Appl Physiol Nutr
Metab. 2012;37(2):225-232. DOI: 10.1139/h11-152.

Caruana Bonnici D, Akubat I, Greig M, Sparks A, Mc Naughton
LR. Dietary habits and energy balance in an under 21 male
international soccer team. Res Sports Med 2018;26(2):168-
177.DO0I: 10.1080/15438.627.2018.1431537.

Caruana Bonnici DC, Greig M, Akubat I, Sparks SA, Bentley D,
Mc Naughton LR. Nutrition in soccer: A brief review of the
issues and solutions. J Sci Med Sport 2019;1(1):3-12. DOI:
10.1007/s42978.019.0014-7.

Burke LM. Ketogenic low-CHO, high-fat diet: The future of
elite endurance sport?. J Physiol. 2021;599(3):819-843. DOI:
10.1113/JP278928.

Brinkmans NY, ledema N, Plasqui G, Wouters L, Saris
WH, van Loon LJ, van Dijk JW. Energy expenditure and

dietary intake in professional football players in the
Dutch Premier League: Implications for nutritional
counselling. J Sports Sci. 2019;37(24):2759-2767. DOI:

10.1080/02640.414.2019.1576256.

Oliveira CC, Ferreira D, Caetano C, Granja D, Pinto R, Mendes
B, Sousa M. Nutrition and supplementation in soccer. Sports
2017;5(2):28-63. DOI: 10.3390/sports5020028.

Farjallah MA, Hammouda O, Ben Mahmoud L, Graja A,
Ghattassi K, Boudaya M, Jammoussi K, Sahnoun Z, Souissi
N. Melatonin supplementation ameliorates oxidative stress,
antioxidant status and physical performances recovery during
a soccer training camp. J Biol Rhythms 2020;51(3):441-452.
DOI: 10.1080/09291.016.2018.1533749.

Ramezani A, Parastouei K, Delkhosh M, Rostami H. The
relationship between dietary inflammatory index, physical
performance and anthropometric indices in marines. Res Sq
2021; DOI: 10.21203/rs.3.rs-596924/v1.

Shahinfar H, Payandeh N, Shahavandi M, Mohammadpour
S, Babaei N, Ebaditabar M, Djafarian K, Shab-Bidar, S. The
Combined Association of Dietary Inflammatory Index and
Resting Metabolic Rate on Cardiorespiratory Fitness in Iranian
Adults. Res Sq 2021; DOI: 10.21203/rs.3.rs-970709/v1.
Ruiz-Canela M, Zazpe |, Shivappa N, Hébert JR, Sanchez-
Tainta A, Corella D, Salas-Salvadé J, Fité M, Lamuela-Raventds

Clin Exp Health Sci 2023; 13: 143-149

DOI: 10.33808/clinexphealthsci.1066512



Dietary Inflammatory Index in Football Players

| Original Article |

[44]

RM, Rekondo J, Fernandez-Crehuet J, Fiol M, Santos-Lozano
JM, Serra-Majem L, Pinto X, Martinez JA, Ros E, Estruch R,
Martinez-Gonzalez MA. Dietary inflammatory index and
anthropometric measures of obesity in a population sample
at high cardiovascular risk from the PREDIMED (PREvencion
con Dleta MEDiterranea) trial. Br J Nutr. 2015;113(6):984-995.
DOI: 10.1017/5000.711.4514004401

Bawadi H, Katkhouda R, Tayyem R, Kerkadi A, Raad SB, Subih
H. Abdominal fat is directly associated with inflammation in
persons with type-2 diabetes regardless of glycemic control-a

(45]

(46]

Jordanian study. Diabetes Metab Syndr. 2019;12(?):2411-
2417.DOI: 10.2147/DMS0.5214426.

Toomey CM, Whittaker JL, Nettel-Aguirre A, Reimer RA,
Woodhouse LJ, Ghali B, Doyle-Baker PK, Emery CA. Higher fat
mass is associated with a history of knee injury in youth sport.
J Orthop Sports Phys Ther. 2017;47(2):80-87. DOI: 10.2519/
jospt.2017.7101.

Islam MS. Relationship of abdominal muscle endurance with
selected anthropometric measurements in soccer players. Int
J Physiol Nutr Phys Educ. 2018;3(2):1088-1090.

Howtocitethisarticle: KengerEB, ErenF, Glines FE. Relationship between Nutritional Status, Anthropometric Measurementsand Dietary
Inflammatory Index in Professional Football Players. Clin Exp Health Sci 2023; 13: 143-149. DOI: 10.33808/clinexphealthsci.1066512

Clin

Exp Health Sci 2023; 13: 143-149

149

DOI: 10.33808/clinexphealthsci.1066512



