K

Rev.int.med.cienc.act.fis.deporte - vol. X - nimero X - ISSN: 1577-0354

Rizo-Belloso, E.; Lépez-Garcia, R.; Morales-Corral, P.G.; Morales Elizondo, D.E.; Samano-Pérez,
E.; Borbolla-Jaramillo, |. (202x) Bone Modification of the College American Football Player:
Longitudinal Study. Revista Internacional de Medicina y Ciencias de la Actividad Fisica y el Deporte
vol. X (X) pp. xx. Http://cdeporte.rediris.es/revista/ __*

ORIGINAL Q)%%

BONE MODIFICATION OF THE COLLEGE AMERICA
FOOTBALL PLAYER: LONGITUDINAL STUDY

MODIFICACIONES OSEAS DEL JUGADOR DE L
AMERICANO UNIVERSITARIO: ESTUDIO LONG{I’ INAL

Rizo-Belloso, E.% Lépez-Garcia, R.'; Morales-Corral, £,G. ales-Elizondo,
D.E.'; Samano-Pérez, E.2; Borbolla-Jaramillo, 1.2

1 Doctores en Ciencias de la Actividad Fisica y Deporte. Doce‘tes&é !nstigadores de la Facultad

de Organizacion Deportiva. Universidad Auténoma de Nugyo L8g éxico),
ricardo.lopezgr@uanl.edu.mx, dulce.moraleslz@uanl.edu.

2 Maestros en Actividad Fisica y Deporte. Estudiantés de K,Facultad de Organizacion Deportiva.
gn )

Universidad Auténoma de Nuevo L (México) rizo.tony@hotmail.com,
pedro.moralescr@uanl.edu.mx, fitasamano@%2 oM, ivan.borbollajr@uanl.edu.mx

ales Corral, pedro.moralescr@uanl.edu.mx

Spanis-English translators: Pe

AGRADECIMIENTOS O FINANC la Facultad de Organizacion deportiva por prestar y
brindar el servicio de las instal a poder llevar a cabo esta investigacion, de la misma

manera, al equipo representativoNy campeones (2016) “Auténticos tigres” de la Universidad
Auténoma de Nuevo Ledn jénta.con €l entrenador en jefe Dr. Pedro G. Morales Corral, como a los

prestadores de servicio i equipo de trabajo de la institucion.
Cdédigo UN QESCO code: 3206 Ciencias de la Nutricion / Nutrition

E
Science %
Clasific nsejo de Europa / Council of Europe classification: 9.
etpfa / Kineanthropometry

agosto 2021 Received August 2, 2021

(=
&%& 20 de febrero de 2022 Accepted February 20, 2022

The purpose of this study was to know the bone changes of college football (FA)
players. A total of 39 male FA players participated, ranging in age from 18 to 25
years old. They were grouped according to each playing position they play in the
team such as: Linemen (n = 15), players of great skills (n = 7), players of skill (n =
13) and quarterbacks (n = 4). For the assessment of BMD (g/°™?) a Double X-ray
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Bone Densitometry (DXA) was used. The results of this study showed a significant
decrease (p<.05) of BMD in head and legs, in contrast, the CMO showed an
increase in legs, however, in the pelvic region showed a significant decrease
(p<.05). In conclusion, significant changes were found for BMD and CMO in the
head, leg and pelvis regions in college AF players over a one-year span of
competition.

KEY WORDS: Sport, Body Composition, College Football, DXA, Bone Mineral @

Density, Anthropometry, Bone Mineral Content.

El propdsito de este estudio fue conocer los cambios 6seos de Ic\jug dores de
futbol americano (FA) universitario. Participaron un total de jugadores de FA
masculino, con rangos de edad de 18 a 25 anos. Se agr acorde a cada
posicion de juego que desempefian en el equipo como: %' n=15), jugadores
de grandes habilidades (n=7), jugadores de habilidad ariscales de campo
(n=4). Para la valoracion de DMO (g/cm?) se utiliz/un sitometria Osea Doble
de Rayos X (DXA). Los resultados de este estu straron una disminucién
significativa (p<.05) de DMO en cabeza y piern cambio, el CMO mostro un
aumento en piernas, sin embargo, en la redién dg pelvis mostro una disminucion
significativa (p<.05). En conclusion, se e%nra n cambios significativos para la
a, p

DMO y CMO en las regiones de cab as y pelvis en los jugadores de FA
universitario en un lapso de un afo tencia.

PALABRAS CLAVE: Depafte, mposicion corporal, Futbol americano
universitario, DXA, Densidag'mi osea, Antropometria, Contenido mineral 6seo.

INTRODUCTION

Having an adeguate b;dy composition in sport gives an optimal level of
competitio r ple, fat mass and lean mass are some major components
monitored in athletes, establishing that having a low fat mass and high lean mass
is ide eting. (Elliott et al., 2016; Norton y Olds, 2001; Yamamoto et al.,
20Q08). ever, other components such as Bone Mineral Density (BMD) in the
ifferent sports areas have not had that role of monitoring for the characterization

Q s physical performance. (Turnagol, 2016).

cause of this, some authors have investigated BMD in order to observe the
importance of these components in athletes, for their control and
monitoring.(Duncan et al., 2002; HELGE y KANSTRUP, 2002; Pettersson et al.,
2000; Vlachopoulos et al., 2017; Walker et al., 2020). However, there are factors
that can affect BMD such as genetics, absence of nutrients, tobacco and alcohol

abuse. (Abukhadir et al., 2013; Chen et al., 2013; Fassio et al., 2018; Neglia et al.,
2016; Valdmanis et al., 2008). Por lo que, Friedman (2006), Hart et al. (2020),
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Porthouse et al. (2004) y Zwart et al. (2011) recommend having control and
monitoring every 6 to 12 months on the components of bone mass in the general
population and athletes, since this component is essential for the improvement of
lean mass and this helps to improve physical performance.

Currently, one of the most used methods for the evaluation of body composition in
athletes is the Double X-ray Bone Densitometry (DXA), since it has a reliability,
reliability and reproducibility to use between evaluations. (Nana et al., 2015;
Patrocinio et al., 2015). For example, the National Football League (NFL)
considers it the gold standard (“Gold Estandar”) for your selection evaluatiQns
(“Draft”) in FA players (Dengel et al., 2014; Goodell, 2020; NFL Enterp C,
2020; Oliver et al., 2012).

The FA at a professional competitive level, players have dlﬁereg ty\\s of

@%

characteristics in terms of performance and body compo y et al. (2017)

y Stuempfle et al. (2003) exp NCAA (National Collegiate A ssociation)
Division Ill FA players have weights above 90 kg, and tall aspects of BMD
by region in different playing positions. Q

As for NCAA Division | players, Fullagar et al. ate that the weight ranges
are similar to NCAA Division Il players, how ver, they do not mention the BMD for
the different playing positions in the differ igns of the body.

body composition and BMD differ b e upper and lower extremities.
However, there are also differen n playing and sport positions. (Ramos-
Sanchez et al., 2018). In this rggar FA players of the study of Trexler et al.
(2017) Mention that there ar, iderable significant changes in BMD over the
course of a year in NCAA D{q%n | players, so it is of utmost importance to
observe in which regio f the’body undergo the most long-term changes.
Therefore, the purpQ his study was to know the bone changes of the players

On the other hand, Ammann y Rizzoli% onseca et al. (2014) state that
e
e

of university FA tegory from the period 2015 to 2016.

MATERIAL THODS

Partici

A total of 39 male FA players participated, with age ranges from 18 to 25 years
(22.35+1.67 years), belonging to the Authentic Tigers team of the Autonomous
University of Nuevo Ledn (UANL). Participants are grouped according to each
game position they play as: Linemen, 15 (OL = 7, offensive line and DL = 8,

defensive line), players of great skills, 7 (LB = 7, linebacker), skill players, 13 (CB =

3, Cornerback, FS = 3, free safety, K = 1, kicker, RB = 5, running back, WR =1,
3
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wide receiver) and quarterbacks, 4 (QB= 4, quarterback) (Galat, 2010; Goodell,
2020; Sierer et al., 2008; Vitale et al., 2016; Yamashita et al., 2017). Each
participant was given an informed consent, which they were asked to read and sign

if they agreed to participate in this research. %

Instruments

Weight (kg) and height (cm) were measured using a SECA ® model 711 scal @

stadiometer. The BMD (g/°™?) for the regions of upper limbs, lower limbs, tru
head, spine, ribs and hip, was obtained using a Dual X-ray Densitometertuna
Prodigy Advance brand General Electric ® (GE Medical Systems, Ultr. and
Primary Care Diagnostics, Madison, WI, USA) Model LU43616ES \< n

Procedures
| é s
As a first step, the head coach together with his coachin in charge of
informing the FA players about the investigation to be &d_out, in which
informed consent was also administered. Subsequetly, afpyappointment was
added to the Human Performance Laboratory (LRH)'%f the Faculty of Sports
Organization (FOD), for the measurement of jﬁ%e beginning of each pre-

season.

Participants had to meet the following sgquirepaents before the evaluation: 2 hours
of minimum fasting, evacuated urin , hot carrying any metal objects
(bracelets, earrings, piercings a %5 with metal), minimum clothing (short or
lycra) and not having performe% ous physical activity. For the evaluation of
bone densitometry(Libber ; Promma et al., 2018), were placed in a

dorsal supine position, whereXthe palm of the hands next to the abductors of the
thigh, fully extended am@swithout having a flexion in the elbow and wrist. And

finally, participants med not to perform any body movement and not to
speak during the r@e ent scan. The duration for each scan ranged from 8 to

12 minutes. %
Data pr gsggg

For,

statistical analysis, the statistical package "Statistical Package for the
Sgiences" (SPSS) version 25 was used, making descriptive and inferential
ics. Subsequently, the normality of the variables was determined by the
@piro-Wilks analysis of the variables of body composition (body weight, lean
ss in kg, fat mass in kg and fat mass in %), the CMO in kg and the BMD in g/

cm? for the regions of arms, legs, trunk, head, spine, ribs and hip, of the team for
Q each grouping.

Next, Student's t-tests, analysis of variance (ANOVA) of a factor of repeated
measures with post hoc tests, were performed to observe the changes between
the means of the same group in BMD and CMO, between the different groupings.
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Post hoc analyses were adjusted with Bonferroni and a p level < .05 was
considered significant.

Ethical Considerations %

The study is based on the provisions of the Regulations of the General Health Law
on Health Research as stated in Chapter | of Title Two (Secretary of Health, 198

This research has followed procedures according to the World Medical Associ

(WMA) following the Declaration of Helsinki.

RESULTS
In this study, 39 AF players were evaluated, showing considerable @s with
ed

respect to BMD. Table 1 shows the body composition values di y take 1
(2015) and take 2 (2016). |
Table 1. Descriptive statistics of FA players by Qpings.
Positions
Measurement Test 2
Linemen (n=15)

Height (cm) 82.614.1 182.5+4.2

Weight (kg) 114.7£18.5 115.6+16.38
Age 21.0+1.7 21.9+1.6
BMI (Kg/m?) x) 34.315.8 34.515.5

Players of great abilities (n=
Height (cm) 178.6+3.4 178.7+2.1
Weight (kg) 91.448.79 90.417.62
Age Q 22.1+1.6 23.1+1.5
BMI (K 28.2+2.8 28.1£2.5
Skill pla =13)

H ) 174.745.9 174.0£5.5

eig q9) 80.66+7.46 83.07+8.45
ge 21.6x1.5 22.5+1.5
(Kg/m2) 26.0%2.1 27.1+2.2

erbacks (n=4)

Height(cm) 180.516.6 181.215.5
Weight (kg) 85.7+7.94 88.018.72
Age 21.0+£2.3 22.0+2.3

\ BMI (Kg/m?) 25.6+1.5 26.47+1.2
Note: cm = centimeters; BMI = body mass index; kg = kilograms; kg/™? = kilograms per

square meter; n= sample number; % = percentage.
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Table 2. Descriptive results of body composition of FA players by game groupings.

Positions
Measurement Test 1 Test 2
Linemen (n=15)
Fat mass (kg) 32.9+12.6 30.7£13.0
Lean mass (kg) 77.819.5 80.7+6.9
Bodly fat (%) 27.9+7.4 25.7+7.9 @
BMD (g/cm?) 1.55+.095 1.56+.0
BMC (kg) 4.02+.334 4.06
Players of great abilities (n=7)
Fat mass (kg) 17.845.6 5.3
Lean mass (kg) 69.8+5.1 NEXH
Body fat (%) 19.2+4.7 5+4.7
BMD (g/cm?) 1.53+.05 \ 1.52+.052
BMC (kg) 3.70%, 3.69+.272
Skill players (n=13) \
Fat mass (kg) 1 16.415.0
Lean mass (kg) x; 63.1+5.3
18.4%4.2 19.5+4.8

Body fat (%) R: i 8

BMD (g/cm?) ,;j&:.oe? 1.48+.061
BMC (kg) Yv 3.43+.246 3.42+.239

Quarterbacks (n=4) ‘ )

Fat mass (kg) \ 15.245.1 16.0£3.6
Lean mass (kg) 66.8+3.0 68.3+4.8
Body fat (%) 17.5+4.4 18.1+£2.5
BMD (g/cm?) % 1.46+.088 1.46+.098
BMC (kg) \ 3.63+.389 3.58+.436

K

Note: BMC= bone mi
centimeter;

ohtent; BMD = bone mineral density; g/°™? = grams per cubic
ograms; n = sample number; % = percentage.

In the results of tabje"8y BMD, divided by grouping, the linemen show a
higher BMD than t f the groupings of the FA players. However, there are
no significant differences for BMD (p=.283). On the other hand, significant
differences ound in the head region F (1.00, 35.0) = 55.9, p<.05, 1?°=0.941;
obtainin redse in head BMD in FA players, showing mean differences of
1.266% 05%. In linemen (p=.00), players of great abilities (p=.00), skill players
(p=, uarterbacks (p=.00).

x’ me way, in the leg region significant changes are shown F (1.00, 35.0)
Q. 7, p<.05, N?r=0.235, obtaining an increase in the BMD in legs in the FA

yers, showing a mean difference of .023+.007 in the groupings of linemen (p =
.00) and skill players (p = .003).

On the other hand, in the regions of arms, trunk, ribs, pelvis, spine, and total in
BMD no significant changes (p>.05) were found in any of the groupings.
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Table3. ANOVA of DMO by groups for the PLAYERS of FA of the UANL.

Bone mineral density (g/cm?)

Measurement

Test

Test
2

=

Q
&
&
3

Linemen (n=15)

Head
Arms
Legs
Trunk
Ribs
Pelvis
Spine

Total

Players of great abilities (n=7)
Head ‘

- Q,w\

Tru

Rib
%vis

Spine

Total
Skill players (n=13)
Head

Arms
Legs

Trunk
Ribs

Pelvis

3.70+

1.28+
.08

1.58+
.05

1.33%
.07

1.09+
.09

1.48%
.07

1.47+
.09

1.53%
.05

3.43+
24

1.18%
.08

1.53%
.06

1.27+
.07

1.05%

1.44%
.09

1.26+
11
.00+.
03
.00+.
01
.00+.
01
.01+,
01
.00+.
02
.03+
02
.00+.
01

1.04+
.08
.02+
02
.03+
01
.00+.
01
.00+.
01
.00+.
01
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Spine

Total
Quarterbacks (n=4)
Head

Arms
Legs
Trunk
Ribs
Pelvis
Spine

Total

1.34%
10

1.46%
.06

3.63%
.38

1.22+
.07

1.50%
10

1.24%
1

1.03+
.07

1.40+

O

1.34+
.09

1.48+
.06

216
1.32+
.21
1.46+
.09

8

5
05
.8
5
.8
8

.00%.
02
.00+.
02
.02+
03
.00+.
03
.00+.
01

Note: BMD = bone mineral density; g/°™ = gr.
number; * = significant dj

In the results of table 4 of BMC, divided by
is observed than the rest of the groupi
significant differences were found

n&é p

u
0.05.

o
) 708

bic centimeter; n = sample

Ing, in the linemen a higher BMC
the FA players. However, no
>.05 (p=.718). On the other hand, the

howed a significant change (p=.033). On

grouping of linemen in the pelvic
the other hand, for the rest of groupings no significant changes are shown.

N
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Table4. ANOVA of the BMC by groupings of the FA players of the UANL.
Bone mineral content (Kg)

Mediciones Test 1 Test 2 p Dif.
Linemen (n=15)
Head .59+.06 .60+.06 18 .00+.00
Arms .56+.01 .58+.01 A1 .01+.01
Legs 1.54+.03 1.53+.03 .29 .01+ .00
Trunk 1.30+.03 1.32+.03
Ribs 45+.01 .45+.018
Pelvis .56+.01 .59+.018
Spine .28+.01
Total 4.02+.07
Players of great abilities (n=7)
Head .59+ .56
Arms .53+ .02 .01+£.01
Legs 1.40+.04 .00+.01
Trunk 1.17+.05 .02+.02
Ribs .37+.025 .01+.01
Pelvis .53+.022 .00+.01
Spine .00+.01
Total .01+.03
Skill players (n=13)
Head .16 .01£.00
Arms 48 .01+.01
Legs V . 33+ 91 .00+.01
Trunk 1.06+.03 1.06+.04 .78 .00+.01
Ribs .34+.01 .33+.01 .68 .00£.00
Pelvis .50+.01 .50+.01 .91 .00+.01
Spine Q .22+.01 .22+.01 74 .00+.00
Tota 3.43+.08 3.42+.08 .86 .04+.05
QuarterbackS$¢n=4)
Jead .55+.07 .54+.06 43 .01+£.01
1 .52+.03 .51+.02 72 .00+.02
egs 1.40+.06 1.33+.05  .049* .03+.01
runk 1.09+.06 1.09+.07 .78 .00£.03
Ribs .34+.03 .35+.03 57 .00+.01
Pelvis 49+.03 .50+.01 .93 .00+.02
Q) Spine .25+.02 .25+.01 .90 .00+.01
Total 3.63+.15 3.58+.14 37 .04+.05

difference p < 0.05.

On the other hand, significant changes were found in the leg region F (1.00, 35.0)
Q = 4.3, p<.05, 1??=0.110, showing a decrease in BMC in legs. However, this change

Q&y Note: BMC= bone mineral content; kg = kilograms; n = sample number; * = significant

was only observed in the quarterback grouping (p = .049) having a decrease in
BMC. For the rest of the groups, no significant changes were found.
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DISCUSSION

(linemen, skill players, high-skilled players, and quarterbacks) for this study
showed significant changes in BMD in the head region in linemen, high-skill
players, skill players, and quarterbacks. in the same way, in the leg region only for
linemen and skill players. Similarly, significant changes were shown for the BMC j
legs, however, it only occurred in the quarterbacks. On the other hand, in the p
region significant changes were obtained for the linemen. These results co

with what is reported by Bosch et al., (2019) showing a mean total BMD (g{°™?)

the LO was 1.63 and LD 1.65, resulting in a significant difference (p<.0 r for
this study in the grouping of linemen, in the same way there were res%t
higher BMD for the LB, RB, DB, WR and ST playing positions (p<.0%), o®the other
hand, for the quarterbacks no significant changes (p>.05) in D wexe found in
the different shots, resulting in similarities with the quarterba e UANL.

\

Supporting the above, the studies carried out by Trexl 2017) y Turnagol
(2016) made in university FA players, they pointed o@ anges in the DMO
Trexle

Our results on bone modifications of major category FA players by game groupings :

and BMC over the course of a season to the next. tal., (2017) mentions in
the pre-season a DMO 1.537 and BMC 4.74, by nd of the season it showed a
DMO 1.552 and BMC 4.80, obtaining signifigant differences (p<.05). On the other
hand, for Turnagdl (2016) in university FAgI y game positions the BMC is

is lower.

similar to this study, on the other hand the
This may be rooted in the freque Xe)of training, or in nationality. In the AF,

positive effects have been present he increase in BMD and BMC at the same
time as physical activity anq%' y specialists in the area(Vlachopoulos et al.,
h

2017). In accordance with t bove, Lambert et al., (2020) mentions that there are

positive effects when p rming impact and resistance training for the
improvement of BMDshOWeyer, there are different bone responses for the different

training modalities“@nd Sparts disciplines, such is the case, in youth soccer players
they present apAmproyement of BMD and BMC over a season, however, the DMO
and BMC of ccer players is lower than that of fa players (Lopez-Garcia et
al., 2019)

Int ‘%/ay, Tervo et al., (2009) mentions that when performing a physical
activity"increases BMD and helps to have improvements in the trabecular and
i one, however, when stopping physical activity there is greater loss in the
ular bone in the hip and spine areas. On the other hand Al-Ani et al., (2015)
ntions that young people who have a femoral neck fracture due to trauma is
ssociated with BMD and a low fat-free mass index. Additionally, Heydenreich et
al., (2020) reports that age, physical activity, fat-free mass and sex are highly
related to bone components in young people and children for their development,
recommending regular physical activity.

10
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In this sense, it is of the utmost importance to assess bone status and develop
strategies to take care of bone in athletes, since there are high training loads,
which can imply risks by not having control and monitoring (Elliot-Sale, 2019).
Melvin et al., (2014) report that having a low BMD in the spine can cause an injury,
adding that this risk can increase more in players who perform a collision sport,
also recommends that when suffering from a low BMD in the spine should perform
exercises that help strengthen the spine at the same time as adequate

supplementation. %

On the other hand, body weight and lean mass are some components th
to having a maximum bone mineral density in healthy people, however
these results you must consider a good level of physical activity in daﬁﬂt
order to maximize bone mass during the stage of adulthood, in addition,

reduce the risk of osteoporosis or osteopenia at an older age (NguyeR et al., 2020).
F

In most sports it is of the utmost importance to have a body ition according
to the physical demands for the competition, as in the casg A, currently in
some playing positions it is essential to have a high bo % t to be able to meet
the demands of the competition, result with problem od‘c%;lty or overweight,
adding a surplus of body fat, causing a possible previglenge of chronic
degenerative diseases (Sparvero and Warner, 2%;; addition to presenting

)

cardiovascular problems (Feairheller et al.,

practice and competition (Bosch et ."In addition, having a high lean mass
has been found to have positive MD in certain regions of the body
(L6pez-Garcia et al., 2020). In additi aving a physical activity significantly
affects an increase in bone ies, by which performing a functional model of
the development of stren tVQ’négs positive effects for bone metabolism, lean mass
and increased strengt dwalet al., 2021). Likewise, having strength as well as
adequate muscle p()% ajgood predictor for healthy bone mass (Janz et al.,

On the other hand, the lean mass in F% must always be high for sports
1
B

2015).

On the othe , for fat mass, some authors mention that it is more likely to
suffer a fraCture defe to low BMI than due to a high fat mass (Holecki and Wiecek,
2010), soythere is little evidence to support this data, on the contrary, some
inked a high fat mass with overweight and obesity, by which, many
xcess is associated with a decrease in bone mass, causing metabolic,
cal and hormonal interference (Lopez-Gomez et al., 2016). In the same
assio et al., (2018) in their study associates that people who have obesity

ti

e a higher risk of fracture in some sites, mainly in the lower limbs (ankle)
xcluding the hip despite having an elevated BMD. Another important factor to
c

onsider is visceral fat, because if it is very high the quality of bone properties will
be worse and this can also cause an increase in falls and a lower bioavailability of
vitamin D contained in fat, therefore fat mass and its distribution should be taken
into account even more than a high or low BMD, as this will not determine whether
you are at adequate levels of health for patients who are overweight or obese as it
is with AF players (Biver, 2017).
11
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On the other hand, the FA is one of the sports that entails more collisions in its
competition and sports practice, leading players to constantly receive collisions,
collisions, blows in different parts of the body, such is the case, that Le Flao et al.
(2021) mention that performing a high number of collisions per session in college
players has an acute neurological effect affecting the performance of players. The
contribution of this study could have a relationship with what was reported in this
research with a decrease in BMD in the head region, this may be due to consta
exposure to head collisions causing a loss of bone mineral density in colleg
players.

On the other hand Maureira et al. (2019), mention that performing re%'LI ysical
activity helps to promote bone mass, in addition to having a memoryan stained
high attention, however, this study shows that BMD in the head#egioR decreased
over a season, this can affect the neurological processing‘ of%m and
sustained attention for college AF players.

In the present research, the changes of BMD and B over a season (2015-2016)
in players of higher university FA were analyzed, usiRg a seliable and reliable
measurement using the DXA. On the other hand, gh the present research
provides in a general way an area of the Mexican Republic (Monterrey, Nuevo
Ledn) and considering that the players bel@ng,to different areas of the republic, in
addition, that the results obtained are f] eJ&'ingle university team (UANL), this
can open to new investigations consi ese variables mentioned and

m
contributing if this reduction in B uSed by the number of collisions per
training session, by the total number®§/collisions per game and whether these

collisions have an acute orQ urological effect on college AF players.
CONCLUSION

Based on the aboconclude that FA players exhibit a significant
int

decrease in B in ead region in the groupings of linemen, skill players, high-
skilled play %}uanerbacks; on the other hand, the BMD in the lower limbs in
the grou '&fy emen and sKkill players had a significant increase, this can help

ir physical performance as well as the improvement of physical abilities;
e way in the pelvic region there was a significant increase in BMD in the
linemen. For the BMC a significant increase was found in the pelvic
i1 the grouping of linemen, while for the grouping of quarterbacks in the leg
presented a decrease in the leg region, these differences may be due to the
t that each playing position has its physical, psychological and technical
demands during the playing field. Finally, this decrease in BMD in the head region
could have a risk to health and physical performance in the long term, on the other
hand, there are different factors that could cause these decreases in BMD, for
example, training volume, total collisions per season and eating habits, it would be
important to investigate these variables for future research to answer these doubts.
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