Progress in Nutrition 2021; Vol. 23, N. 4: €2021198

DOI10.23751/pn.v23i4.11548 © Mattioli 1885

ORIGINAL ARTICLE

Evaluation of Dietary Intake and Body Composition of
Collegiate American Football Players

Bartu Eren Giinesliol', Murat Bas®

"Department of Nutrition and Dietetics, Faculty of Health Sciences, Gazi University, Cankaya, Ankara, Turkey; 2Department
of Nutrition and Dietetics, Faculty of Health Sciences, Actbadem Mehmet Ali Aydinlar University, Atasehir, istanbul, Turkey

Summary. Aim: The data obtained from previous studies on dietary intake and body composition of Ameri-
can football players, which may pose a health risk, also raise concern for collegiate American football players,
especially for linemen. Therefore, this study aimed to evaluate the dietary intake and body composition of
collegiate American football players by position groups. Mezhods: One-hundred and eighty-five collegiate
American football players voluntarily participated in this observational study. Body composition was evaluat-
ed by both anthropometric measurements and bioelectrical impedance analysis. 3-day diet records were taken
to determine dietary intake. Resu/ts: Energy, carbohydrate and protein intakes of defensive linemen (DL)
(27.84+12.85 kecal/kg/day, 2.73+1.35 g/kg/day, and 1.29+0.68 g/kg/day respectively) and offensive linemen
(OL) (25.98+9.17 kcal/kg/day, 2.47+0.85 g/kg/day, and 1.21+0.61 g/kg/day, respectively) were significantly
lower than receivers (R) (41.49+20.12 kcal/kg/day, 4.31+2.34 g/kg/day, and 1.81+0.91 g/kg/day respectively).
Collegiate American football players consumed high amounts of fat, dietary cholesterol, and sodium but were
low in carbohydrates and potassium. Average body mass index (BMI) and body fat percentage (BFP) values
of DL (31.38+4.43 kg/m? and 26.13+8.79%, respectively) and OL (32.95+4.77 kg/m? and 30.06+7.33%,
respectively) were significantly higher than other position groups. Conclusions: In this study, collegiate Ameri-
can football players followed an unbalanced diet in terms of many nutrients. Most DL and OL were obese.
We concluded that it would be useful to provide nutritional education for collegiate American football play-
ers, and specific nutritional strategies should be developed to reduce the risk of obesity-related diseases in
linemen.
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Introduction

The data obtained from previous studies on die-
tary intake and body composition of American foot-
ball players that may pose a health risk also create
concern for collegiate American football players (1-4).
Accordingly, the long-term health, especially in rela-
tion to cardiovascular health, of collegiate American
football players has received increasing attention from
athletes, their families, and coaches (4).

It was determined that body mass index (BMI)
of both defensive linemen (DL) and offensive linemen
(OL) have significantly increased during the past 30 years
(2). In 2003, more than 25% of the National Football
League (NFL) players were classified as obese (1). It was
also found that the body weights of collegiate American
football players in all position groups have increased sig-
nificantly over time (3). Increased body weight in ath-
letes is associated with the risk of metabolic syndrome
and cardiovascular disease (5). It was stated that linemen
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were already at risk for cardiometabolic syndrome (5).
Collegiate American football players, who play in line-
men positions, have higher body weights, waist circum-
ferences, and BMIs than other players (5-8).

The known health outcomes of being overweight
or obese make it important for collegiate American
football players and team staff to understand how
to increase body weight without increasing body fat
mass (BFM) (9). In a study conducted with NFL
players, it was reported that the difference between
position groups for average lean body mass (LBM)
was between 10—15%, while the difference between
position groups for BEM was reported ~200% (10).
In addition, it was also determined that while BFM
continued to increase, LBM gain decreased after
body weight exceeding ~114 kg (10). After this
breakpoint, BFM had been reported to increase more
than LBM, and it was emphasized that this balance
is essential and body composition should be moni-
tored (10).

Sports nutrition is important, not only for the
body composition of collegiate American football
players but also for their health. Abbey et al. (4) exam-
ined the dietary intake of 9 linemen specifically, and
they reported that linemen consumed high amounts of
total fat, saturated fat, dietary cholesterol, sodium, and
potassium but their carbohydrate, fiber, and essential
fat consumption were low.

In recent years, the performance levels and
physiological parameters of collegiate American
football players have been studied intensively, but
comprehensive studies examining the dietary intake
and body composition of these players are limited.
For example, in Turkey, there is only one compre-
hensive study evaluating the body composition of
collegiate American football players by position
groups, but the sample size of that study was small
(11), and no study has evaluated the dietary intake
of these players yet. Before specific sports nutri-
tion recommendations can be made, it is important
to gain a background understanding of the dietary
intake and body composition of this specific popula-
tion in a large sample. Therefore, this study aimed
to comprehensively evaluate the dietary intake and
body composition of collegiate American football
players by position groups.

Methods
Sample Size Calculation and Participants

The universe of this research was determined as the
collegiate American football players in Ankara, Turkey,
which were involved in the Universities Sports League.
The numbers of collegiate American football players
and the total numbers of male athletes were provided by
the Turkey University Sports Federation. The number of
collegiate American football players in Ankara for the
2016-2017 season was 438. The total number of male
collegiate athletes in these universities was 1697. Based
on a priori information, the ratio of the number of col-
legiate American football players to the total number of
male collegiate athletes was calculated as 25.8%. In this
framework, p and q values were taken into account as
25.8% and 74.2%, respectively (11).

Ntzpq
n=-— P4
d*(N-1) + t’pq

n: The number of subjects to be included in the
sample group

N: The number of individuals in the target popu-
lation

p: Frequency of occurrence of the event under
consideration

q: Frequency of non-occurrence of the event
under consideration

t: The theoretical value which found according to
the t-table at a specified significance level

d: + sampling error, which accepted according to
the frequency of occurrence of the event

0 (438) x (1.96)% x (0.258) x (0.742) _
(0.05) x (438 -1)% x (1.96) x (0.258) x (0.742)

The universe number was 438. In order to make
statistical estimates with a 95% confidence interval
and +5% sampling error, the minimum suitable sample
size was calculated as 176.2. To generalize and rep-
resent the universe, the number of observations to be
taken should be at least 176.

In accordance with the determined sample size,
185 collegiate American football players voluntarily



Progress in Nutrition 2021; Vol. 23, N. 4: ¢2021198

participated in this study. The participants were
recruited from college-level teams (Ankara Cats, Bas-
kent Knights, Bilkent Judges, Hacettepe Red Deers,
METU Falcons, TOBB ETU Fire Ants) in Ankara.
The participants were categorized by their playing
positions into one of the five categories similar to a
study by Turnagsl (12): defensive linemen (DL, n=22),
offensive linemen (OL, n=23), defensive backs
(DB, n=71), offensive backs (OB, n=34) and receivers
(R, n=35). Cornerbacks, line backs, and safety posi-
tions were grouped into DB; quarterbacks and run-
ning back players were grouped into OB; whereas tight
ends and wide receivers were grouped into R.

Assessment of Body Composition

Anthropometric measurements. Body weight was
measured using a scale (InBody 570 body composi-
tion analyzer, USA) to the nearest 0.1 kg. Height was
determined by a stadiometer (Seca 213 mobile sta-
diometer, USA) to the nearest 0.1 cm. Accordingly,
BMI was calculated as body weight in kilograms
divided by the square of height in meters. BMIs of
players were evaluated according to the classification
determined by World Health Organization (WHO)
(13). Waist circumference (WC) was measured with
a Seca brand ergonomic tape measure at the mid-
point between the lower margin of the last rib and
the top of the iliac crest while the participants were
standing up and wearing the thinnest clothes. When
evaluated in terms of health, it is suggested that
WC measurement should be <94 c¢cm in men; if the
WC is found between 94-102 cm, it refers that
chronic disease risk; and if it is >102 cm, it should
be considered as a high-risk indicator (14). Thus, all
WC measurements were evaluated according to these
indicators. Hip circumference (HC) was also meas-
ured by the same measure at the outermost region of
the buttocks on the horizontal plane, while partici-
pants were standing upright and wearing the thinnest
clothes. The waist/hip ratio (WHR) of participants
was calculated with the formula WC (cm)/HC (cm).
According to the WHO standards, the WHR in men
is recommended to be <0.90 in terms of health (14).
The waist-to-height ratio (WHtR) was calculated
by dividing WC (cm) by height (cm) and evaluated

according to the Ashwell classification (15). In this
context, if the WHtR ratio is <0.4 or >0.5, it should
be perceived as a risk, and precautions should be
taken (15).

Bioelectrical  impedance Bioelectrical

impedance analysis (BIA) was measured by an InBody

analysis.

570 device. Calibration of this device was completed
as per the manufacturer’s standard directions in the
mornings before the measurements. Before each BIA
measurement, all materials (belts, metal buttons, pierc-
ing, etc.) that may cause significant attenuation were
removed from participants. In addition to that, par-
ticipants who had platinum excluded from the study.
BIA measurements chosen for this study included
basal metabolic rate (BMR), body weight, body fat
mass (BFM), body fat percentage (BFP), lean body
mass (LBM), and total body water (TBW).

Dietary Intake

To determine the dietary intake, 3-day diet
records were obtained from participants. The aver-
age daily energy and nutrient intakes of participants
were analyzed by the computer-Aided Nutrition Pro-
gram Developed for Turkey, Nutrition Information
System (NIS). The outputs were evaluated based on
Dietary Reference Intakes (DRI) such as Acceptable
Macronutrient Distribution Range (AMDR), Recom-
mended Dietary Allowance (RDA), Adequate Intake
(AI) and Estimated Average Requirement (EAR),
and sports nutrition recommendations (16-21). Thus,
it was detected what percentage of participants con-
sumed nutrients below or above these reference values
and recommendations.

Procedures

The methods and procedures of this observational
study were approved by the Acibadem University and
Acibadem Health Institutions Medical Research Eth-
ics Committee (No: 2017-13/31). Procedures of the
study were explained to the participants, and their
written informed consent was obtained. The study was
carried out at the training facilities of college-level
teams during the 2017-2018 mid-season. All anthro-
pometric and BIA measurements were performed
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by the researcher. Participants were instructed not to
engage with heavy exercise and not to take alcohol
the day before the BIA measurement (22). All meas-
urements were performed in the morning after 8-10
hours of fasting. Diet records procedures and portion
size estimations were explained to the participants by a
registered dietitian. Participants completed the records
on two weekdays and one weekend day and were
encouraged to consume their typical diets, recording
everything that they ate and drank, including supple-
ments.

Statistical Analysis

Necessary statistical analyses and evaluations of
data obtained from the research were made by using
IBM SPSS (Statistical Package for Social Sciences)
version 24.0. Categorical data of the study were pre-
sented as numbers (n) and percent (%), while numeri-
cal data were expressed as mean (X) and standard
deviation (+SD) values. The suitability of data for
normal distribution was examined by the Kolmogo-
rov-Smirnov test, and one-way variance (ANOVA)
analysis was used to compare data with normal dis-
tribution according to position groups. As a result of
variance analysis, the Levene test was used to analyze
homogeneity of variance to determine which group
caused the difference, and the Tukey HSD test was
used in cases where variance was homogeneous, and
if not homogeneous, Tamhane’s T2 test was used. The
confidence interval was accepted as 95.0% in all statis-
tical tests, and the statistical significance was consid-
ered at p<0.05.

Results
Participant Characteristics

All participants were Turkish players. The mean
age of the players was 19.85+1.48 years. All players
completed this study. The average training experience
of players was 2.00£1.19 years, and the number of
training sessions per week was 3 in all teams. The aver-
age self-reported training volume was 2.75+0.25 hours
for each training.

Energy, Macro- and Micronutrient Intake

The energy and macronutrient intakes of col-
legiate American football players by position groups
were shown in Table 1. The average energy (kg/kcal/
day), carbohydrate (g/kg/day), and protein intakes
(g/kg/day) of R were significantly high compared to
DL and OL. The other macronutrient intakes of colle-
giate American football players were not significantly
different between position groups (p>0.05).

Table 2 shows micronutrient intakes of collegiate
American football players by position groups. Micro-
nutrient intakes of position groups were not signifi-
cantly different from each other.

The numbers and percentages of collegiate
American football players consuming macro-and
micronutrients below or above EAR/AI/RDA or
sports nutrition recommendations were reported in
Table 3. Most players were found to consume carbo-
hydrate (g/kg/day) below the recommended range for
athletes. Accordingly, carbohydrate intakes (%) of most
players were found below AMDR. Almost all players
were found to consume fiber below Al Only a small
percentage of players consumed protein below RDA,
but as for sports nutrition recommendations, especially
for American football players, more than half of them
consumed protein below that recommended range.
Protein intakes (%) of only a very small percentage of
players were found below AMDR. Fat intakes (%)
of most players were above AMDR. Saturated fatty
acids (SFAs) intakes (%) of all players were above the
recommended amount, and the omega-6/omega-3
(0-6/0-3) ratios in the diets of almost all players were
above the recommended ratio. Approximately half of
them were found to consume vitamin A below RDA.
More than half of players consumed vitamin E and C
at a level above EAR. Also, most players were found
to consume vitamin B , B,, B,, B, and B,, above EAR,
but more than half of them consumed vitamin B, below
EAR. Iron, phosphorus, and zinc intakes of most play-
ers were above EAR. Calcium intakes of more than
half of the players were above EAR. Almost half of
these players were found to consume a low amount of
magnesium compared to EAR. Almost all players were
found to consume sodium above RDA, and most play-
ers were found to consume potassium below RDA.
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Table 3. The Numbers and Percentages of Collegiate American Football Players Consuming Macro- And Micronutrient Below or
Above The EAR/AI/RDA or Sports Nutrition Recommendation

EAR/AI/RDA or DL OL DB OB R General

Sports Nutrition
Nutrients Recommendation n % n % N % n % n % n %
Carbohydrate
g/kg/day 5-7 19 86.4 23 100 67 944 30 882 24 686 163 881
% total energy intake 45-65° 15 682 19 826 53 746 24 706 19 543 130 703
Fiber (g/day) 38¢ 21 955 22 957 69 972 32 941 32 914 176 951
Protein
g/kg/day 0.8¢ 5 227 6 261 0 0 3 8.8 1 2.9 15 8.1
g/kg/day 1.6-1.7¢ 17 773 19 826 40 563 19 559 17 486 112 605
% total energy intake 15-25° 3 136 2 87 7 99 4 118 6 171 22 119
Fat
% total energy intake 20-35¢ 16 727 22 957 50 704 23 676 27 771 138 74.6
SFAs (% total energy) <10% total energys 22 100 23 100 71 100 34 100 35 100 185 100
0-6/w-3 (g/day) 3/1t 21 955 22 957 70 986 33 971 34 971 180 973
Vitamins
Vit. A (mcg/day) 900¢ 11 50 12 522 36 507 13 382 23 657 95 514
Vit. E (mg/day) 12 2 222 2 133 9 243 9 391 6 353 28 277
Vit. K (mcg/day) 120¢ 16 727 18 783 60 845 21 618 29 829 144 7738
Vit. C (mg/day) 75! 9 409 7 304 28 394 11 324 17 486 72 389
Vit. B, (mng/day) 1i 11 50 11 478 26 366 13 382 11 314 72 389
Vit. B, (mg/day) 1.1 2 9.1 1 4.3 2 2.8 5 147 4 114 14 7.6
Vit. B, (ng/day) 12 0 0 0 2 2.8 3 8.8 8.6 8 4.3
Vit. B, (ng/day) 1.1 3 136 4 174 4 56 6 176 5 143 22 119
Vit. B, (mcg/day) 3201 16 727 17 739 40 563 19 559 21 60 113 61.1
Vit. B,, (mcg/day) 2! 0 0 0 0 0 0 3 8.8 1 2.9 4 2.2
Minerals
Calcium (mg/day) 800! 9 409 8 348 27 38 10 294 12 343 66 357
Iron (mg/day) 6' 1 45 0 0 1 14 2 59 0 0 4 2.2
Magnesium (mg/day) 330! 14 636 13 565 33 465 14 412 18 514 92 497
Phosphorus (mg/day) 580' 0 0 0 0 0 0 2 59 1 29 3 1.6
Potassium (mg/day) 4700/ 20 909 20 87 68 958 31 912 31 886 170 919
Sodium (mg/day) 1500k 22100 23 100 71 100 33 971 35 100 184 99.5
Zinc (mg/day) 9.4 4 182 2 87 10 141 6 176 3 8.6 25 135

AMDR: Acceptable Macronutrient Distribution Range; EAR: Estimated Average Requirement; Al: Adequate Intake; RDA: Recommended Dietary
Allowance; SFAs: Saturated fatty acids; * Participants consuming carbohydrate below sports nutrition recommendation (18, 20); ® Participants con-
suming carbohydrate and protein below AMDR (16); ¢ Participants consuming fiber and vitamin K below AI (16); ¢ Participants consuming protein
and vitamin A below RDA (16); © Participants consuming protein below recommendations for American football players (19, 20); f Participants
consuming fat above AMDR (16); ¢ Participants consuming SFA above 10% of total energy (21); " Participants whose omega-6/omega-3 ratio above
3/1 (17); ' Participants consuming micronutrients below EAR (16); ! Participants consuming potassium below RDA (16); ¥ Participants consuming
sodium above RDA (16).
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Body Composition

Anthropometric  measurements. Anthropometric
measurements of collegiate American football play-
ers by position groups were shown in Table 4. Aver-
age body weights, BMIs, WCs, and WHtRs of both
DL and OL were significantly higher than other posi-
tion groups. Even if the average heights of both DL
and OL were similar to each other and with R, their
average heights were significantly higher than DB and
OB. The average WC of DB was significantly higher
than R but similar to OB. The average WHR of OL
was similar to DL but significantly high compared to
DB, OB, and R. Adversely, the average WHR of DL
was similar to DB, OB, and R. The average WHtRs
of both DB and OB were similar to each other but
significantly higher than R.

The status of collegiate American football players
by position groups in the BMI classification of WHO
(13) was shown in Figure 1. According to this, more
than half of DL and OL were obese in various degrees.
As for other players, while more than half of DB were
overweight, most of R and a half of OB had healthy
body weight.

Figure 2 shows the WC classification of players
by position groups according to WHO (14). While a
majority of DB, OB, and R were within the recom-
mended range (<94 cm), more than half of DL and
OL were within the range where health risks are avail-
able.

The WHR classification (14) of collegiate Ameri-
can football players by position groups were shown in
Figure 3. Accordingly, while WHR of almost half of
OL and approximately one-third of DL were found
20.90 cm, WHR of a majority of DB, OB, and R were
<0.90 cm.

The WHItR classification (15) of collegiate Amer-
ican football players by position groups was given in
Figure 4. More than half of DL and OL was in the
risky range. In addition, while most of DB, OB, and R
were in the normal range, some of DL and OL were
in the range that action must be taken and requires
treatment.

BIA measurements. The results of the BIA meas-
urements of players by position groups are also indi-

cated in Table 4. Accordingly, the average BFPs,

BFMs, LBMs, TBWs, and BMRs of both DL and
OL were found significantly higher than other posi-
tion groups. Although the average BFP and BFM of
DB were similar to OB, these values of DB were sig-
nificantly higher than R. Besides, the average LBMs,
TBWs, and BMRs of DB, OB, and R were not signifi-
cantly different from each other.

Discussion

The findings of this study were compared with
other studies. However, the published studies on die-
tary intakes of collegiate American football players
have been limited, and a direct comparison of dietary
intakes is difficult due to playing positions have not
been categorized in the same way.

The average total energy intake of players in this
study was similar to the study of Cole et al. (23), while
it was lower compared to the study of Kirwan et al. (8).
Regarding the position groups, the average total
energy intakes of DL and OL in this study were found
very low compared to the average total energy intake
of linemen (5225.4+1693.6 kcal/day) in a study by
Abbey et al. (4).

The carbohydrate intake of American football
players is extremely important in terms of meet-
ing their energy needs for the training and recovery
process (20). Inadequate carbohydrate intake may
lead to depleted glycogen stores and impaired per-
formance (18). It was suggested that these play-
ers may need 5-7 g/kg/day carbohydrate for the
preservation and regeneration of muscle and liver
glycogen stores because they sometimes have high
intensity and strength training of more than 1
hour per day (20). In this study, almost all players
(especially OL) were found to consume carbohy-
drates below that recommended range (5-7 g/kg/
day). Thus, these players may have a greater risk
for lower than optimal carbohydrate intakes to
support the most intense training effort possible.
Also, almost all players consumed fiber less than
Al (16). In this context, meeting the carbohydrate
needs of collegiate American football players from
fruits, vegetables, and whole grain foods, especially
during intensive training and competition periods,
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Figure 1. BMI Classification of Collegiate American football Players by Position Groups

would not only improve their athletic perfor-
mance but also increase their fiber intake and thus
reduce the risk of developing cardiovascular disease
(CVD) (4).

The protein requirement of athletes may vary
depending on the type of sport. It was recommended
that these players could consume protein in the range of
1.6-1.7 g/kg/day(19,20).Kirwanetal.(8) found that the
average protein intake of collegiate American football
players was 1.8 g/kg/day. Abbey et al. (4) reported that
the average protein intake of linemen was 2 g/kg/day.
Protein intakes of players in this study were low com-
pared to a study by Kirwan et al. (8). In comparison
with a study by Abbey et al. (4), it was found that
DL and OL of the present study consumed quite low
amounts of protein. Although it seems that most play-
ers in this study consumed excessive amounts of protein
compared to RDA, they consumed a very low amount
of protein compared to other studies (4, 8). Besides,
the average protein intakes of DL and OL were below
the recommended range for American football play-

ers (1.6-1.7 g/kg/day) (19, 20). American football is

a kind of full-contact sport that includes both endur-
ance training and strength training. Accordingly, DL
and OL are typically stronger than other players due
to their roles in the game. Therefore, if these players
want to gain lean mass and to be stronger, they prob-
ably need to increase their protein intake at least to
the recommended range or the amount consumed by
counterparts in the other studies. Thus, they also may
benefit more from increased protein intake to stimu-
late muscle protein synthesis, repair muscle damage,
and cover oxidative protein losses (19). The key point
is that the increase in protein intakes should have to
displace another dietary macronutrient unless weight
gain is the desired target. In the case of displacement
of dietary fat, then both health and performance ben-
efits may be provided (19). However, if the increased
protein intake led to a lower carbohydrate intake, per-
formance may be impaired (19).

Average fat intakes of most players (% total energy)
were found high compared to AMDR (20-35%) (16).
Besides, the average fat intake (% total energy) of play-
ers in this study was more than reported (24%) by Cole
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Figure 2. WC Classification of Collegiate American Football Players by Position Groups of DB were similar to OB, these values of
DB were significantly higher than R. Besides, the average LBMs, TBWs, and BMRs of DB, OB, and R were not significantly dif-

ferent from each other.

et al. (23). This would lead to not only an imbalance
in the diet but also cause a decrease in performance, as
carbohydrates are the major source of energy. Moreover,
the average SFAs intake of players in this study was also
high compared to a study by Cole et al. (23) in terms of
both amount and percentage. Also, the average SFAs
intake (% total energy) of players was higher than the
percentage (<10%) recommended by the American
College of Sport Medicine (ACSM) (21). SFAs have
been primarily linked to CVD risk due to their poten-
tial to increase blood levels of LDL cholesterol (24-26).
So, it is suggested that instead of foods with high SFAs
content (processed meats, full-fat dairy products, butter,
etc.), these players should consume more fruits, vegeta-
bles, and whole-grain foods, which are cardiovascular
protective thanks to their high amounts of MUFAs and
PUFASs content (27-30). The average m-6/®-3 ratio in
the diets of players was higher than the rate (3/1) rec-
ommended for athletes (17). The studies have shown

that lowering the rate of ®-6/®-3 in a diet has ben-
eficial effects on various diseases (31-33). In this con-
text, it is thought that it will be beneficial for players to
decrease their consumption of foods such as vegetable
oil and margarine rich in -6 fatty acids and to increase
the consumption of foods such as fish, walnuts, and
green leafy vegetables rich in -3 fatty acids. Even if the
most recent Dietary Guidelines (34) no longer include
the previous recommendation (<300 mg/day), they still
emphasize that dietary patterns, including lower intake
of dietary cholesterol, are associated with a lower risk
of CVD (35). Therefore, avoiding the consumption of
foods high in cholesterol, such as fast foods, would be
beneficial for these players.

Vitamin A supports the normal vision (17).
Besides, it helps keep bones, skin, and red blood cells
healthy and is also needed for the immune system to
function normally (17). It also may, as an antioxidant,
be effective in reducing post-exercise muscle soreness
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Figure 3. WHR Classification of Collegiate American Football Players by Position Groups

(17, 36). However, approximately half of the players
were found to consume vitamin A below EAR. There-
fore, these players should consume foods rich in this
vitamin, such as liver, butter, cheese, egg, yolks, fish
liver oils, dark green, and brightly pigmented fruits and
vegetables more. Vitamin B, (folic acid) is necessary
for many enzymes that are critical for DNA synthesis
and amino acid metabolism (37). Besides, it has a role
in assisting with cell division, which makes it a critical
nutrient for growth, the synthesis of new cells, such
as red blood cells, and the repair of damaged cells and
tissues (37). Therefore, vitamin B, requirements might
be higher with exercise because damaged muscle tissue
needs to be repaired (37). Unfortunately, more than
half of players consumed vitamin B, under EAR. So,
it will be beneficial for these players to increase their
dietary vitamin B, intake by consuming foods rich in
this vitamin, such as dark green leafy vegetables, beans,
peanuts, fresh fruits, whole grains, liver, seafood, and

eggs. Although it is seen that vitamin B, intakes of

players were excessive, the high intake of this vitamin
does not have any negative and toxic effects.

Calcium is an important mineral that participates
in the structure of bones and increases its durabil-
ity (17). However, it was found that calcium intakes
of more than one-third of players were below EAR.
While most players consumed potassium below RDA,
almost all of them consumed sodium above RDA. The
players’ average sodium intake was more than three
times RDA but may be suitable depending on their
individual sweat rates. However, consuming a diet
high in sodium during off-season lasting for months
could result in adverse cardiovascular effects through
a rise in blood pressure (38). Both a dietary decrease
in sodium and an increase in potassium have been
reported to help moderate blood pressure (38). As
well as being high in potassium, diets rich in fruits and
vegetables may be beneficial for cardiovascular health
because of their high antioxidant content, which could
reduce inflammation and oxidative stress (39, 40).
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Figure 4. WHtR Classification of Collegiate American Football Players by Position Groups

With respect to the anthropometric measure-
ments, the average BMIs of DL and OL in this study
were low compared to the studies by Abbey et al. (4)
(34.224.3 kg/m? for linemen), Cole et al. (23) (36.43
kg/m? for linemen), Turnagsl (12) (DL: 30.80+3.55
kg/m? and OL: 34.06+3.73 kg/m?) and Mathews &
Wagner (6) (DL: 31.9+3.5 kg/m? and OL: 34.4+4.0
kg/m?). Besides, the average BMIs of DB, OB, and
R were similar to a study by Turnagél (12). According
to BMI classification, most DL and OL were found
obese in various degrees (see Figure 1). However, BMI
has its own limitations in athletic populations and
should therefore be considered along with the other
anthropometric measurements when assessing cardio-
metabolic disease risk. Average WCs of DL and OL
in the present study were lower than average WCs of
DL (99.3£16.0 cm) and OL (105.9+10.9 cm) in the
study of Mathews & Wagner (6). Nonetheless, it was
found that most of these players were in the region that
indicates health risk in terms of WC and WHtR (see

Figure 2 and Figure 4). Therefore, the cardiometabolic
disease risks of these players were higher than other
position groups. So, BMIs, WCs, and WHtRs of DL
and OL should be reduced and monitored regularly.
However, the anthropometric measurements may
not always accurately demonstrate the health status of
the athletic population. Therefore, it was also evalu-
ated the BIA measurements of collegiate American
football players. Mathews & Wagner (6) found that
the average BFPs of DL and OL were 22+1.3% and
27.6+1.3%, respectively. Melvin et al. (41) reported that
the average LBMs of DL and OL were 96.2+4.8 kg and
96.6x6.8 kg, respectively; the average BFMs of them
were 29.1+4.8 kg and 32.7+4.6 kg, respectively; and the
average BFPs of them were 22.3+2.3% and 24.4+2.2%,
respectively. Turnagol (12) reported that the average
LBMs of the DL and OL were 73.40+5.26 kg and
71.46+5.32 kg, respectively; the average BFMs of them
were 30.38+12.66 kg and 40.94+9.23 kg, respectively;
and the average BFPs of them were 28.40+7.32% and
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36.17+6.44%, respectively. Average LBMs of DL and
OL in the present study were quite low compared to
a study by Melvin et al. (41) but higher than reported
by Turnagol (12). On the other hand, average BFMs
of DL and OL were similar to a study by Melvin et al.
(41), whereas quite low compared to a study by Turnagél
(12). Besides, average BEPs of DL and OL were high
compared to the other two studies (6, 41) but lower than
reported by Turnagél (12). While only OL was found
to have significantly higher BFP than other position
groups in a study by Turnagsl (12), it was found that
the BFPs of both DL and OL were significantly higher
than other position groups in this study. Also, it was
determined that DB, OB, and R had high LBMs and
low BFMs and BFPs, compared to a study by Turnagsl
(12). In addition, the average BFP of R was within the
ideal range for athletes (6-13%); the average BFPs of
DB and OB were in the ideal range recommended for
those who live actively (14-17%); the average BFPs
of DL and OL were located in the region indicating
obesity (225%), according to the BFP classification of
American Council on Exercise (ACE) (42). In the light
of these data, the establishment of regular exercise and
nutrition programs to reduce the BFPs of DL and OL
at least to the acceptable range (18-24%) indicated by
ACE has great importance.

In this study, collegiate American football players
were found to follow an unbalanced diet in terms of
many nutrients. Besides, it was determined that most
DL and OL were obese. In conclusion, it would be
useful to provide nutritional education for collegiate
American football players, and specific nutritional
strategies should be developed to reduce the risk of
obesity-related diseases in both DL and OL.

To our knowledge, this is the first study, which exam-
ined the dietary intake of collegiate American football
players by position groups in Turkey. Furthermore, the
body composition profiles of collegiate American foot-
ball players of the present study were different compared
to a previous study in Turkey (12). This difference may be
due to the large sample size of our study. However, this
study has some limitations. First, we did not take daily
activity records of participants, so this is the reason why
we could not be able to calculate their energy require-
ments. Second, data on diet records were self-reported by
the participants. Since the participants were constrained

by their tight schedules during mid-season, more direct
assessments such as observations of dietary intake were
not feasible. Although participants were instructed on
how to estimate portion sizes and their diet records were
rechecked by a registered dietitian, there may have been
inaccuracies in their reports. In this context, investigating
whether collegiate American football players meet their
energy requirements and determining their dietary intake
by more direct measurements will provide more compre-
hensive data. Besides, most studies on the dietary intake
and body composition of collegiate American football
players conducted in the USA, so future studies in differ-
ent parts of the world, especially in Europe, in which this
sport becomes more popular, may enable researchers to
enlarge the database on dietary intake and body composi-
tion of these players.

Acknowledgments: The authors would like to thank the Ameri-
can football coaching staffs of universities (Ankara University, Bas-
kent University, Bilkent University, Hacettepe University, Middle
East Technical University, and TOBB Economy and Technology
University) for their cooperation, and all collegiate American foot-
ball players for their help in data collection. The authors also thank
Dr. Aylin Hasbay Biiyiikkaragdz for her advises at the baseline of
this study, Ceyda Afacan for her help to calculate the required sam-

ple size.

Author Contributions: This study was designed by BEG. The data
were collected and analyzed by BEG. The data interpretation and
manuscript preparation were undertaken by BEG and MB. All
authors approved the final version of the article.

Funding: None.

Conflict of Interest: The authors declare no conflict of interest.
The results of this study are presented clearly, honestly, and without
fabrication, falsification, or inappropriate data manipulation.

Ethical Standards: This study was approved by the Acibadem
Mehmet Ali Aydinlar University and Acibadem Health Institu-
tions Medical Research Ethics Committee (2017-13/31). All par-
ticipants provided written informed consent.

Data Availability Statement: The datasets generated for this study
are available on request to the corresponding author.



Progress in Nutrition 2021; Vol. 23, N. 4: ¢2021198

15

References

1. Harp JB, Hecht L. Obesity in the National Football League.
JAMA 293 (9): 1058-62. doi: 10.1001/jama.293.9.1061-b.

2. Kraemer WJ, Torine JC, Silvestre R, et al. Body size and
composition of National Football League players. ] Strength
Cond Res 2005; 19 (3): 485-9. doi: 10.1519/18175.1.

3.Anzell AR, Potteiger JA, Kraemer W], Otieno S.
Changes in height, body weight, and body composi-
tion in American football players from 1942 to 2011. ]
Strength Cond Res 2013; 27 (2): 277-84. doi: 10.1519/
JSC.0b013e31827f4c08.

4. Abbey EL, Wright CJ, Kirkpatrick CM. Nutrition practices
and knowledge among NCAA Division III football players.
J Int Soc Sports Nutr 2017; 14: 13. doi: 10.1186/512970-
017-0170-2.

5.Buell JL, Calland D, Hanks F, et al. Presence of metabolic
syndrome in football linemen. J Athl Train 2008; 43 (6):
608-16. doi: 10.4085/1062-6050-43.6.608.

6. Mathews EM, Wagner DR. Prevalence of overweight and
obesity in collegiate american football players, by posi-
tion. J Am Coll Health 2008; 57 (1): 33-8. doi: 10.3200/
JACH.57.1.33-38.

7.Hoffman JR, Ratamess NA, Kang J. Performance changes
during a college playing career in NCAA division III foot-
ball athletes. ] Strength Cond Res 2011; 25 (9): 2351-7. doi:
10.1519/JSC.0b013e31821743df.

8. Kirwan RD, Kordick LK, McFarland S, Lancaster D, Clark
K, Miles MP. Dietary, anthropometric, blood-lipid, and
performance patterns of American college football players
during 8 weeks of training. Int ] Sport Nutr Exerc Metab
2012; 22 (6): 444-51. doi: 10.1123/ijsnem.22.6.444.

9. Goderwis LM. The Effect Of Training And Nutrition On
The Body Composition Of College Football Players. Master
Thesis, University of Kentucky, College of Agriculture, Food
and Environment, Lexington, Kentucky, 2015 (Director:
Dr. Janet S. Kurzynske).Available online: https://uknowl-
edge.uky.edu/cgi/viewcontent.cgi?article=1032&context=fo
odsci_etds (accessed on 28 September 2019)

10. Bosch TA, Burruss TP, Weir NL, et al. Abdominal body
composition differences in NFL Football Players. J
Strength Cond Res 2014; 28 (12): 3313-9. doi: 10.1519/
JSC.0000000000000650.

11. Karagoz Y. Biostatistics, Ankara: Nobel Academic Pub-
lisher, 2015, updated 2™ edition, p. 169.

12. Turnagsl HH. Body composition and bone mineral densi-
tyof collegiate american football players. ] Hum Kinet 2016;
51:103-12. doi: 10.1515/hukin-2015-0164.

13. Nuttall FQ, Body Mass Index: Obesity, BMI, and Health:
A Critical Review. Nutr Today 2015; 50 (3): 117-28. doi:
10.1097/N'T.0000000000000092.

14. Waistcircumferenceandwaist-hipratioReportofaWHO expert
consultation,Geneva, 8-11 December 2008. Available online:
http://www.who.int/nutrition/publications/obesity/ WHO _
report_waistcircumference_and_waisthip_ratio/en/ (accessed

on 28 September 2019).

15. Ashwell M, Hsieh SD. Six reasons why the waist-to-height
ratio is a rapid and effective global indicator for health risks
of obesity and how its use could simplify the international
public health message on obesity. Int ] Food Sci Nutr 2005;
56:303-7. doi: 10.1080/09637480500195066.

16. Institute of Medicine (2006) Dietary Reference Intakes:
The Essential Guide to Nutrient Requirements. Washing-
ton, DC: The National Academies Press, Available online:
https://www.nal.usda.gov/sites/default/files/fnic_uploads/
DRIEssentialGuideNutReq.pdf(accessed on 20 December
2019). doi: 10.17226/11537.

17. Benardot D (2011) Advanced Sports Nutrition, 2nd ed.;
Human Kinetics: Champaign, USA; pp. 64-153.

18. Burke LM, Hawley JA, Wong SHS, Jeukendrup AE. Car-
bohydrates for training and competition. J Sports Sci 2011;
29 (Suppl.1): S17-527. doi:10.1080/02640414.2011.585473.

19. Phillips SM. Dietary protein requirements and adaptive
advantages in athletes. Br J Nutr 2012; 108 (Suppl 2):
S158-S167. doi: 10.1017/S0007114512002516.

20. Berning JR. Fueling a football team. Sports Sci Exchange
2015; 28 (146): 1-7.

21. Thomas DT, Erdman KA, Burke LM. American College
of Sports Medicine Joint Position Statement. Nutrition and
Athletic Performance. Med Sci Sports Exerc 2016; 48 (3):
543-68. doi: 10.1249/mss.0000000000000852.

22.Nana A, Slater GJ, Hopkins WG, Burke LM. Effects of
exercise sessions on DXAmeasurements of body composi-
tion in active people. Med Sci Sports Exerc 2013; 45: 178~
85. doi: 10.1249/MSS.0b013e31826c9cfd.

23. Cole CR, Salvaterra GF, Davis JEJ, et al. Evaluation of die-
tary practices of National Collegiate Athletic Association
Division I football players. J Strength Cond Res 2005, 19
(3): 490—4. doi: 10.1519/14313.1.

24, Siri-Tarino PW, Sun Q, Hu FB, Krauss RM. Saturated fat,
carbohydrate, and cardiovascular disease. Am J Clin Nutr
2010; 91 (3): 502-9. doi: 10.3945/2jcn.2008.26285.

25.Briggs MA, Petersen KS, Kris-Etherton PM. Saturated
Fatty Acids and Cardiovascular Disease: Replacements for
Saturated Fat to Reduce Cardiovascular Risk. Healthcare
(Basel) 2017; 5, 29. doi: 10.3390/healthcare5020029.

26. Michas G, Micha R, Zampelas A. Dietary fats and car-
diovascular disease: putting together the pieces of a com-
plicated puzzle. Atherosclerosis 2014; 234 (2): 320-8. doi:
10.1016/j.atherosclerosis.2014.03.013.

27.Cho SS, Qi L, Fahey GCJ, Klurfeld DM. Consumption of
cereal fiber, mixtures of whole grains and bran, and whole
grains and risk reduction in type two diabetes, obesity, and
cardiovascular disease. Am J Clin Nutr 2013; 98 (2): 594—
619. doi:10.3945/2jcn.113.067629.

28. Wang X, Ouyang Y, Liu J, et al. Fruit and vegetable con-
sumption and mortality from all causes, cardiovascular
disease, and cancer: systematic review and dose-response
meta-analysis of prospective cohort studies. BM] 2014; 349:
24490. doi: 10.1136/bmj.g4490.

29. Widmer RJ, Flammer A]J, Lerman LO, Lerman A. The

Mediterranean diet, its components, and cardiovascular



16

Progress in Nutrition 2021; Vol. 23, N. 4: ¢2021198

disease. Am ] Med 2015; 128 (3): 229-38. doi: 10.1016/].
amjmed.2014.10.014.

30. Johnson M, Pace RD, McElhenney WH. Green leafy veg-
etables in diets with a 25:1 omega-6/omega-3 fatty acid
ratio modify the erythrocyte fatty acid profile of spontane-
ously hypertensive rats. Lipids Health Dis 2018; 17 (1): 140.
doi: 10.1186/5s12944-018-0723-7.

31. Simopoulos AP. An Increase in the Omega-6/Omega-3
Fatty Acid Ratio Increases the Risk for Obesity. Nutrients
2016; 8 (3): 128. doi: 10.3390/1u8030128.

32.G6mez Candela C, Bermejo Lépez LM, Loria Kohen V.
Importance of a balanced omega 6/omega 3 ratio for the
maintenance of health: nutritional recommendations.
Nutr Hosp 2011; 26 (2): 323-9. doi: 10.1590/50212-
16112011000200013.

33. Lazic M, Inzaugarat ME, Povero D, et al. Reduced dietary
omega-6 to omega-3 fatty acid ratio and 12/15-lipoxyge-
nase deficiency are protective against chronic high fat diet-
induced steatohepatitis. PLoS One 2014; 9 (9): e107658.
doi: 10.1371/journal.pone.0107658.

34. Dietary Guidelines for Americans 2015-2020. 8th Edition.
Available online: https://health.gov/dietaryguidelines/2015/
guidelines/ (accessed on 23 December 2019)

35. CarsonJAS, Lichtenstein AH, Anderson CAM, etal. Dietary
Cholesterol and Cardiovascular Risk: A Science Advisory
From the American Heart Association. Circulation 2020;
141 (3): e39-e53. doi: 10.1161/CIR.0000000000000743.

36. Goodarzi S, Rafiei S, Javadi M, Khadem Haghighian H,
Noroozi S. A Review on Antioxidants and Their Health
Effects. JNFS 2018; 3 (2): 106-12.

37. Woolf K, Manore MM. B-Vitamins and Exercise: Does
Exercise Alter Requirements? Int J Sport Nutr Exerc Metab
2006; 16: 453-84. doi: 10.1123/ijsnem.16.5.453.

38. Gay HC, Rao SG, Vaccarino V, Ali MK. Effects of different
dietary interventions on blood pressure: systematic review
and meta-analysis of randomized controlled trials. Hyper-
tension 2016; 67 (4): 733-9. doi: 10.1161/HYPERTEN-
SIONAHA.115.06853.

39.Liu R. Health-promoting components of fruits and veg-
etables in the diet. Adv Nutr 2013; 4 (3): 384S-392S.
doi: 10.3945/an.112.003517.

40. Aridi YS, Walker JL, Roura E, Wright ORL. Adherence to
the Mediterranean Diet and Chronic Disease in Australia:
National Nutrition and Physical Activity Survey Analysis.
Nutrients 2020; 12 (5): 1251. doi: 10.3390/nu12051251.

41.Melvin MN, Smith-Ryan AE, Wingfield HL, Ryan
ED, Trexler ET, Roelofs EJ. Muscle characteristics and
body composition of NCAA division I football players.
J Strength Cond Res 2014; 28 (12): 3320-9. doi: 10.1519/
JSC.0000000000000651.

42. Gupta Swaroopa Rani N. Different Measuring Techniques
for Body Fat Analysis. Int Res J Sci Eng 2015; 3 (3): 98-106.

Correspondence

Bartu Eren Giinesliol

Res Assist, Department of Nutrition and Dietetics, Faculty of
Health Sciences, Gazi University, Cankaya, Ankara, Turkey
E-mail: bartugunesliol@gazi.edu.tr; dyt.beg@gmail.com



