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Abstract: This study profiled morphological and laboratory-derived performance biomechanics by 
position of American style football players training for the National Football League draft. Fifty-five 
players were categorized into Big (e.g., lineman; n=17), Big-skill (e.g., tight end; n=11), and Skill (e.g., 
receiver; n=27) groups. Body fat (BF%), lean body mass (LBM), total body mass, running force and 
ground contact time (GCT), countermovement jump height (CMJ-JH), CMJ normalized peak power 
(CMJ-NPP), and reactive strength were measured in a laboratory. Asymmetry was calculated for 
running force, GCT, and CMJ eccentric and concentric impulse (IMP). MANOVA determined 
between-group differences, and radar plots for morphological and performance characteristics were 
created using Z-scores. There was a significant between-group difference, F(26,80)=5.70, 
p<0.001;Wilk’s Λ=0.123, partial η2=0.649. Fisher’s least squares difference post-hocs showed Skill had 
greater JH, CMJ-NPP, reactive strength, and running force versus Big but not Big-skill, p<0.05. Big 
had greater BF%, LBM, total body mass, and GCT than Skill and Big-Skill, p<0.05. Big-skill had 
greater GCT asymmetry than Skill and Big, p<0.05. Asymmetries in running forces, and CMJ 
eccentric and concentric IMP were not different, p>0.05. Morphological and performance 
biomechanics differences are pronounced between Skill and Big. Big-skill possess characteristics 
from both groups. Laboratory-derived results provide specialized profiles of draft trainees. 

Keywords: body composition; running kinetics; jumping kinetics; countermovement jump; 
asymmetry; motion capture; lower-body power 

 

1. Introduction 

American style football is a collision-based sport characterized by short bursts of power 
alternated with rest [1] in which players compete in different positions that have specific technical, 
tactical, and physical activity demands. The playing field is 91.4 by 48.7 meters (100 by 53.3 yards). 
In the United States, the game is played at the university level in the National Collegiate Athletic 
Association (NCAA) and the professional level in the National Football League (NFL). Players are 
divided into 8 position groups: offensive linemen (OL), quarterback (QB), running backs (RB), tight 
end (TE), wide receiver (WR), defensive backs (DBs), defensive linemen (DL), and linebackers (LBs), 
each with different tactical and physical demands [2,3]. These demands require different body types 
to be successful [4–6]. Morphological and activity profiling has been conducted in American style 
football at NFL and NCAA division levels [4–13]. Since different player positions within the sport 
require different speed and movement demands, profiles are often position specific as well. See Table 
1 for a brief description of the sport specific positional differences.  

Disclaimer/Publisher’s Note: The statements, opinions, and data contained in all publications are solely those of the individual author(s) and 
contributor(s) and not of MDPI and/or the editor(s). MDPI and/or the editor(s) disclaim responsibility for any injury to people or property resulting 
from any ideas, methods, instructions, or products referred to in the content.
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Table 1. General description of field specific positional differences in American style football. 

Position Description Group 

Offensive linemen 
Protect the quarterback by blocking the defensive line 
of the opposition; typically, do not handle the ball 
(aside from the snap from the center lineman) 

Big 

Quarterbacks 
Receives the ball to start the play where he may run the 
ball himself, throw it to a player further up the field, or 
hand it to a ball carrier to run with it 

Big-skill 

Running backs May be handed the ball to run with it, catch passes, or 
block Skill 

Tight ends 
Hybrid position and may block or run routes and catch 
passes Big-skill 

Wide receivers Run pass routes and catch the ball Skill 

Defensive backs Cover wide receivers to break up passes and to make 
interceptions 

Skill 

Defensive linemen Rush the quarterback, tackle runners to disrupt the 
play Big 

Linebackers Tackle ball carriers, rush the quarterback Big-skill 

NFL try-outs are limited where players must meet strict eligibility requirements (e.g., be out of 
high school for at least three years and finish their NCAA eligibility). In the 2023 NFL draft, there 
were 259 players drafted across 32 teams [[14] website]. Draft hopefuls train specifically for the 
combine where they will undergo a medical history and examination that includes body composition, 
psychological assessment, on-field position drills, and physical skills testing. However, players 
representing all positions are invited to the combine and, with very little exception, perform the same 
battery of tests. Specifically, the combine battery is made up of the 36.6 m sprint with split times at 
9.1 and 18.3 m; vertical and horizontal jump distances; the 18.3 m shuttle and 3-cone drill times to 
measure change-of-direction ability; and the 102.1-kg bench press for maximum repetitions to 
measure upper-body strength. Two of the physical skills tests are the 36.6 m (40 yards) sprint and the 
vertical jump [15]. The 36.6 m sprint is an indicator of linear speed. It is the most anticipated and 
receives considerable media attention [16]. Drafted players have been shown to perform better in the 
36.6 m sprint than non-drafted players [17] and performance has been associated with draft position 
[16]. Biomechanical markers of linear speed (disregarding the start) include short ground contact 
times (GCT) and large vertical ground reaction forces (vGRF) [18,19]. Mean GCT of 0.102 s and 0.168 
s have been reported for male elite sprinters [18] and university American style football players [19] 
respectively [20]. We selected average over peak vGRF because they are subject less to intraindividual 
differences [21]. Bilateral deficit, or asymmetry in force production is also a recommended 
biomechanical marker to study for sport performance and training optimization [22]. Subtle 
asymmetries are not always perceptible to the coach’s naked eye, even in experts, nor are they 
necessarily apparent to the athlete [23]. Thus, an advanced analysis of a player’s running pattern is 
necessary to assess symmetry in biomechanical factors such as vGRF and GCT. The same could be 
stated for the biomechanical variables of the vertical jump, another physical skills test for which 
American style football players must prepare. The vertical jump has long been used to determine 
lower limb muscular power and is particularly accurate when force plates are used [24]. In addition 
to jump height, dual force plates allow for measurement of additional variables that provide useful 
insight into a player’s jump strategy such as modified reactive strength index (RSImod), peak power, 
that can be normalized to body mass for comparisons, and impulse asymmetry in both the eccentric 
(loading) and concentric (propulsion) phases. RSImod provides greater insight into neuromuscular 
and stretch-shortening cycle (SSC) function than jump height alone since it accounts for the time to 
takeoff during a CMJ [24]. Participants with high RSImod have been shown to produce larger force, 
power, and velocity both eccentrically (during loading) and concentrically (during propulsion) and 
generate impulse characterized by high force within a short time [24]. Physics dictates that impulse 
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is equal to the change in momentum of an object. Thus, inquiry on the symmetry of impulse 
generation between player groups seems prudent.  

Profiling can be a valuable means of identifying talent, strengths, and weaknesses, and helping 
in the design of optimal strength and conditioning programs [4–8,13,15]. Holistic testing that involves 
morphology, biomechanics, and performance improves the profile [7]. To the best of our knowledge, 
we are not aware of any study documenting laboratory based running kinetics in addition to jump 
biomechanics and body composition metrics in this population. This is relevant for strength and 
conditioning specialists responsible for designing, implementing, and supervising training programs 
for draft-eligible American style football players [4,7,8]. Further, with the global growth of American 
style football, results may provide scouts, coaches, and medical personnel with valuable data. 
Therefore, the purpose of this study was to document the morphologic and performance 
biomechanics characteristics of draft-eligible American style football players. 

2. Materials and Methods 

Fifty-five players (age, 22.9±x 1.0 yrs; height, 1.87±0.06 m; mass, 103.5±18.3 kg) who had just 
finished their collegiate seasons and were in their first week of specialized training for the NFL draft 
at an off-campus performance center volunteered for this study. Participants represented three 
position groups, Big (e.g., offensive linemen; n=17), Big-skill (e.g., tight end; n=11), and Skill (e.g., 
wide receiver; n=27). Participants showed to the lab in groups of three at a designated time. All data 
were collected over two days in the Sports Performance and Gait Science Laboratory at Nova 
Southeastern University. The study was approved by the University’s Institutional Review Board 
(#2022-570), conducted in accordance with the ethical standards of the Helsinki Declaration and 
participants provided written informed consent.  

2.1. Morphological Measurements 

Body fat percent (BF%), lean body mass (LBM; kg), and total body mass (kg) were measured 
with an InBody 270 multifrequency bioelectrical impedance device (InBody USA, Cerritos, 
California, USA). Participants were instructed to void prior to testing and refrain from eating or 
exercising within three hours prior to testing. Procedures were in accordance with the manufacturer’s 
guidelines where participants stood on the platform of the device barefoot with the soles of their feet 
on the electrodes. Participants then grasped the handles of the unit with the thumb and fingers 
maintaining direct contact with the electrodes. The elbows were fully extended and the glenohumeral 
joints were abducted to approximately 30 degrees. The duration of the test was less than one minute. 
See Figure 1.  

 

Figure 1. Morphological measurements taken using InBody 270. 

Following the morphological measurements, participants underwent a standardized 25 min. 
warm-up administered by a single coach that consisted of dynamic stretching, muscle readiness and 
reactivity exercises.  
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2.2. Running Kinetics 

The running trial took place on an instrumented split belt treadmill (Bertec, Columbus, OH, 
USA) with participants running on one side. Participants began the trial holding onto the handrail 
fixed at chest height of the treadmill walking at 1 m/s. Then the treadmill was increased 1 m/s in one 
second increments until 6.5 m/s was reached, which was the maximum afforded by the treadmill. 
Participants were instructed to release their grip when they were comfortable, and vGRFs and contact 
times were collected at 1000 Hz for 5 sec. See Figure 1. This time was selected to mimic the 36.6 m run 
durations at the NFL combine. Participants then transferred their weight to the non-moving belt, and 
the treadmill belt was decelerated to a stop. Only one running trial was collected from each subject 
that included 6-8 steps from both right and left sides. All trials were initially processed with Vicon 
Nexus software (ver. 2.15) with a low pass Butterworth filter with a cut-off frequency of 40 Hz. A 
custom MATLAB (MathWorks Inc., Natick, MA) program was used to obtain peak vGRF and the 
GCT. GCT was a measure of continuous foot-ground contact time in milliseconds (ms) with the 
treadmill when the vGRF exceeded 40N. vGRF data were normalized using participants’ body weight 
(BW). Interlimb asymmetries in percentages were calculated between vGRF and GCT using the 
following equation [26,27]:  
<!-- MathType@Translator@5@5@MathML2 (no namespace).tdl@MathML 2.0 (no 
namespace)@ --> 
<math><mrow><mi>A</mi><mi>B</mi><mi>S</mi><mtext>&#x00A0;</mtext><mo>
&#x005B;</mo><mfrac><mrow><mo>(</mo><mi>R</mi><mi>i</mi><mi>g</mi><mi>
h</mi><mi>t</mi><mo>&#x2212;</mo><mi>L</mi><mi>e</mi><mi>f</mi><mi>t</mi
><mo>)</mo></mrow><mrow><mn>0.5</mn><mo>(</mo><mi>R</mi><mi>i</mi><mi
>g</mi><mi>h</mi><mi>t</mi><mo>+</mo><mi>L</mi><mi>e</mi><mi>f</mi><mi>
t</mi><mo>)</mo></mrow></mfrac><mo>&#x005D;</mo><mo>×</mo><mn>100</mn
></mrow></math> 
<!-- MathType@End@5@5@ --> 
 

 
Figure 2. Running assessment using motion capture and instrumented treadmill. 

2.3. Countermovement Jump Measurements 

Participants performed 1-2 submaximal practice CMJ using a dowel held horizontally across the 
posterior shoulders. Then, two maximal effort CMJ with the dowel were performed and recorded on 
dual uniaxial force plates (FD Lites, Vald Performance, Queensland, Australia) sampling at 1000 Hz. 
See Figure 3. ForceDecks software (ver. 1.8.6, Vald Performance, Queensland, Australia) was used to 
calculate averages of both CMJ for the variables that are described in Table 2. ForceDecks uses a 20-
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N offset from the measured bodyweight, which was quantified before all jump trials to define the 
start of the movement. The end of the eccentric phase and start of the concentric phase was defined 
as minimum absolute displacement (zero velocity), and take-off was defined as the time point at 
which the total vertical force fell below the threshold of 30 N below bodyweight [27]. Interlimb 
asymmetries in concentric and eccentric impulse (IMP) were calculated using the same equation as 
for the running kinetics. The investigators used the absolute value of the asymmetry results since the 
side of the asymmetry was not of interest in this study. CMJ landing was not analyzed in this study. 

 

Figure 3. Countermovement jump assessment using dual uniaxial force plates. 

Table 2. Description of countermovement jump variables collected using dual uniaxial plates. 

Variable Units Definition 

Jump height cm Maximal displacement of the participant’s center 
of mass (CoM); (take-off velocity)2 / 2(9.81m/s2) 

Reactive strength index, 
modified m/s 

Ability to change quickly from eccentric to 
concentric contraction; jump height / contraction 
time 

Normalized peak power W/kg 
Highest power output during the jump relative 
to a participant’s body mass 

Concentric impulse 
asymmetry 

% 

Absolute difference in right and left limbs in total 
work from the point of the lowest portion of the 
CoM to the point of take-off, or the propulsion 
phase 

Eccentric impulse 
asymmetry 

% 
Absolute difference in right and left limbs in total 
work from the point the movement starts to the 
lowest point of the CoM depth 

2.4. Statistical Analysis 

All statistical analyses were processed using the Statistics Package for Social Sciences (ver. 28; 
IBM Corporation, New York, NY, USA). Descriptives (means ± standard deviations (SD); 95% 
confidence intervals (CI) were calculated by position groups (Skill, Big-skill, Big). A multivariate 
analysis of variance (MANOVA) with Least Square Difference (LSD) post-hoc for multiple pairwise 
comparisons, was used to calculate differences in the morphological and biomechanics performance 
characteristics between groups, p≤0.05. Effect sizes (d) were also calculated for the pairwise 
comparisons. An effect size of less than 0.2 was considered trivial, 0.2–0.6 a small effect, 0.6–1.2 a 
moderate effect, 1.2–2.0 a large effect, 2.0–4.0 a very large effect, and 4.0 and above an extremely large 
effect [29].  
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3. Results 

Tables 3–5 display the results for the morphological, running biomechanics, and CMJ 
biomechanics for each position group, respectively.  
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3.1. MANOVA Group Differences 

There was a significant between-group difference in the characteristics, F(26,80)=5.70, p<0.001; 
Wilk’s Λ=0.123, partial η2=0.649 indicating that player position group moderately affects morphology 
and speed running and jumping biomechanics performance. LSD post-hocs showed Big had 
significantly greater BF%, LBM, total body mass, and GCT than Skill (large effects) and Big-Skill 
(large effects), p<0.05. Big-skill had significantly greater GCT asymmetry than Skill (small effect) and 
Big (large effect), p<0.05. Skill had significantly greater JH, CMJ-NPP, reactive strength, and running 
force versus Big (moderate and large effects), p<0.05, but not Big-skill (p>0.05). Asymmetries in 
running forces, and CMJ eccentric and concentric IMP were not significantly different between 
groups, p>0.05. 

Table 3. Morphological characteristics (means ± SD; 95% CI) by player position group, and pairwise 
comparison results. 

Player position 
group 

Total body mass  
(kg) 

Lean body mass  
(kg) 

Body fat  
(%) 

Skill (n=27) 89.3±7.6b 
(85.8, 92.7) 

80.9±6.9b 
(78.6, 83.3) 

9.3±2.8b 
(7.6, 10.9) 

Big-skill (n=11) 105.6±4.0b 
(100.2, 111.0) 

93.8±4.6b 
(90.1, 97.5) 

11.1±3.4b 
(8.6, 13.7) 

Big (n=17) 126.7±12.5a 
(122.4, 131.1) 

102.3±5.5a 
(99.5, 105.3) 

18.8±6.2a 
(16.7, 20.8) 

Pairwise Comparisons 
 p value d p value d p value d  

Skill vs Big-skill <0.001 2.68 <0.001 2.20  0.233 0.58 
Skill vs Big <0.001 3.62 <0.001 3.55 <0.001 1.97 

Big-skill vs Big <0.001 2.27 <0.001 1.77 <0.001 1.54 
Note: Group means with same lowercase letter are not statistically different from one another, p>0.05. 

Table 4. Running biomechanics characteristics (means ± SD; 95% CI) by player position group, and 
pairwise comparison results. 

Player position 
group 

Running GCT  
(sec) 

Running GCT 
asymmetry (%) 

Running force 
(BW) 

Running force 
asymmetry (%) 

Skill (n=27) 0.15±0.02b 
(0.14, 0.16) 

3.3±3.6b 
(1.8, 4.6) 

2.94±0.31a 
(2.82, 3.1) 

5.2±4.4a 
(2.8, 3.1) 

Big-skill (n=11) 0.16±0.02b 
(0.15, 0.18) 

4.3±3.1a 
(2.2, 6.4) 

2.73±0.28ab 
(2.54, 2.92) 

7.6±11.3a 
(2.6, 3.0) 

Big (n=17) 0.20±0.03a 
(0.19, 0.21) 

1.5±2.4b 
(0.2, 2.8) 

2.68±0.35b 
(2.52, 2.83) 

5.4±4.7 
(2.5, 2.8) 

Pairwise Comparisons 
 p value d p value d p value d  p value d 

Skill vs Big-skill  0.430 0.50  0.485 0.30 0.233 0.71  0.381 0.28 

Skill vs Big <0.001 1.96 <0.001 0.59 <0.001 0.79  0.020 0.04 

Big-skill vs Big  0.001 1.57 <0.001 1.01 <0.001 0.16 >0.999 0.25 

Notes: Group means with same lowercase letter are not statistically different from one another, p>0.05. 
GCT = ground contact time. BW = body weight. 
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Table 5. Countermovement jump biomechanics characteristics (means ± SD; 95% CI) by player 
position group, and pairwise comparison results. 

Player position 
group 

CMJ height 
(cm) RSImod (m/s) 

Normalized 
peak power 

(W/kg) 

Eccentric  
impulse  

asymmetry (%) 

Concentric 
impulse 

asymmetry (%) 
Skill  

(n=27) 
46.7±5.8a 

(43.2, 47.6) 
0.62±0.12a 
(0.57, 0.66) 

63.2±4.7a 
(61.2, 65.1) 

9.0±7.4a 
(6.5, 11.6) 

5.7±6.5a 
(3.4, 8.1) 

Big-skill (n=11) 42.3±3.5ab 
(38.8, 45.5) 

0.52±0.07ab 

(0.45, 0.60) 
59.0±2.0ab 

(56.0, 61.9) 
9.5±5.9a 

(5.6, 13.5) 
6.5±5.7a 

(2.8, 10.1) 
Big  

(n=17) 
38.9±6.7b 

(36.7, 45.7) 
0.48±0.13b 
(0.42, 0.54) 

55.3±6.4b 
(52.9, 57.7) 

7.9±5.5a 
(3.1, 9.0) 

6.1±5.6a 
(4.7, 11.1) 

Pairwise Comparisons 

 p value d p value d p value d  p value d p value d 
Skill vs  
Big-skill  0.430 0.92  0.106 1.02  0.063 1.16 >0.999 0.07 >0.999 0.13 

Skill vs Big <0.001 1.24 <0.001 1.12 <0.001 1.41 >0.999 0.17 >0.999 0.07 
Big-skill vs Big  0.001 0.64  0.957 0.38  0.180 0.78 >0.999 0.28 >0.999 0.07 

Notes: Group means with same lowercase letter are not statistically different from one another, p>0.05. 
CMJ = countermovement jump. RSImod = modified reactive strength index. 

3.2. Radar Plot 

Figure 4 is a radar plot constructed from the Z-scores of each of the 12 characteristics to visually 
display player position group differences.  

 
Figure 4. Radar plot of the 12 morphological and biomechanics performance characteristics based on 
player position group. CMJ = countermovement jump. 

4. Discussion 

This is the first study to provide a detailed profile of laboratory-based morphological and 
performance biomechanics characteristics of NFL draft-eligible American style football players. 
Previous investigators have detailed the characteristics of morphological and/or field-based 
performance in junior college [30], NCAA Division I [6,7,31,32], Division II [32], Division III [33,34], 
and professional [4,8,13] players by position providing context for the current study. The inclusion 
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of speed running kinetics derived from an instrumented treadmill in the current study is unique and 
adds greater detail to the force application strategy used by players of different positions. Collection 
of such information is currently uncommon due to equipment expense and accessibility, time 
constraints, and required expertise. However, with the emergences of markerless motion capture 
technology, highly trained sport scientists working with teams, and the desire by coaches and athletes 
for greater specificity of performance, we see data from the current study being used by future 
practitioners and researchers. Further, in addition to CMJ peak power, we have presented impulse 
asymmetry measures that may not only be of interest to the aforementioned parties, but athletic 
trainers and sports physiotherapists.  

Results show a trend amongst Skill, Big-skill, and Big groups of American style football players. 
Big players possessed the greatest morphology characteristics, whereas Skill players produced the 
better performance characteristics such as the smallest speed running GCT and the highest CMJ 
height, power, and reactive strength. The Big-skill group possesses a combination of the Big and the 
Skill group characteristics. Specifically, regarding the morphology measurements, we hypothesized 
that players in the Big group would be heavier (greater total body mass and LBM) and possess greater 
BF% when compared to the Big-skill and Skill players. This hypothesis was confirmed. For the speed 
running biomechanics, we hypothesized that Bigs would have longer GCT, greater GCT and force 
asymmetries, but smaller normalized force when compared to the other two groups. This was 
partially supported as Bigs had significantly longer GCT than Big-skill and Skill. Further differences 
will be discussed in the next section. For the CMJ performance biomechanics, we hypothesized that 
Bigs would have the lowest JH, RSImod, CMJ-NPP, and IMP asymmetries when compared to Big-
skill and Skill players. This hypothesis was generally supported, but comparisons were not 
statistically significant. The profiles will be discussed in more detail in the following sections.  

4.1. Big Player Group 

Big players are offensive and defensive linemen. Strength and large physical characteristics are 
advantageous for linemen given their field position requirements. It is widely recognized that body 
sizes in American style football have been increasing over time [10,35]. The weight at all positions 
except kickers has significantly increased over time with offensive linemen experiencing the greatest 
change [35]. One key factor is that there are no weight limits in the NFL. If they have the strength to 
hold the line or push through the line of scrimmage, a larger weight would be more difficult for the 
opponent to stop. However, a balance between increasing body fat % and lean body mass is essential. 
Increasing one’s overall body mass correlates with decreased endurance performance [36–40], 
whereas increasing one’s lean body mass also correlates with regional increases in strength [25,38]. 
To be an effective lineman, players need the impulse (force x time) and muscular strength to push 
against a force that’s also pushing against them and compete throughout all four quarters of the 
game. While body mass is important for these players, it comes at a cost to their agility. These players 
tend to have longer ground contact times with a lower CMJ height, CMJ reactive strength, and CMJ 
normalized peak power suggesting that they sacrifice the biomechanics needed for fast speed and 
higher vertical jump for their increased mass and strength. Examining participants at the NFL 
combine from 2005-2009, the Big players scored better than all other positions at tests involving 
strength, such as maximum repetition bench press and predictive measure of maximal strength, 
while scoring lower than all other positions in the speed and jump tests [13]. An interesting 
biomechanical finding within the Big player population is their running GRF when normalized to 
body weight. These players have the greatest weight and are expected to have a greater absolute GRF, 
but when normalized, they tend to have the least force placed onto the group. Previous studies have 
noticed this finding in obese recreational runners [41] and a similar group of American style football 
players [42]. However, future studies need to be conducted to further investigate this trend since this 
player group has shown significant increases in mass over the last 50 years but is running faster at 
the combine [7]. The major trend these players follow is focusing on increasing their weight and 
strength. Even though these players need to be well-rounded in all their performance measures, they 
need to excel at strength and physical explosiveness tests to compete with the other linemen. 
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4.2. Skill Player Group 

Athletes categorized in the Skill player group, such as wide receivers and defensive backs, have 
completely opposite characteristics. Opposed to favoring a large body mass habitus like the Big 
players, Skill players tend to favor biomechanics needed for improved agility. They have lower 
ground contact times and greater CMJ attributes, which are ideal qualities for the quick movements 
required of their positions. From previous NFL combine data, cornerbacks and wide receivers 
performed better in the 36.6m sprint than all other positions, and similarly, cornerbacks, free safeties, 
and strong safeties all performed better on the CMJ vertical jump than all other positions [13]. 
Improving one’s speed, specifically for wide receivers during the 9.1m (10 yards) and 18.3m (20 
yards) sprints, is correlated with a better draft position [43], while having a better CMJ could help 
increase the catch radius for these players. Each Skill player position has a unique job on the football 
field, but collectively, they all require quickness and mobility to compete effectively. On the other 
hand, their body mass characteristics tend to be less than the positions in the Big player group. There 
are some inter-positional differences in body characteristics, but when examining intra-positional 
differences, offensive and defensive positions that mirror each other on the football field share similar 
body composition measures, such as total fat mass and lean body mass [11]. Having similar body 
mass and biomechanics between mirroring positions allows for competitive physicality when going 
after football. If a cornerback is slower or can’t jump as high as the wide receiver, the offense would 
continuously outperform the opponent’s defense. It is important to note that the body mass 
characteristics may be lower than the larger linemen, but their mass is generally greater than age 
matched controls [36]. The combination of exercise and weightlifting places increased metabolic 
stress on the body, and these players need to routinely replenish the lost calories with a high calorie 
diet. Like the linemen, a balance should exist within their training. Strength training is important, but 
improving biomechanics relating to speed and agility may help the player stand out from others in 
the same position. Should info be added on potential training programs? 

4.3. Big-Skill Player Group 

The Big-skill players, like tight ends, are athletes who have qualities similar to both linemen and 
wide receivers in addition to their mirror defensive counterparts. Their body mass characteristics and 
CMJ attributes were in between the two groups. Tight ends, specifically, weigh significantly less but 
match a similar height as the linemen, and when compared to wide receivers, they are significantly 
taller and heavier [11]. This makes this position very versatile. They have the mass to block 
linebackers and other defensive players but also can run quick passing routes as a receiver. In 
predictive models, tight ends having increased height, BMI, bench press, total college yards, and 
decreased forty-yard dash times predict a better draft order for these players [44]. Many variables 
play into the selection process, but a true balance between large morphologic characteristics, strength, 
and improved biomechanics for speed and agility are important for players in the Big-skill position. 
Interestingly, this study found a unique trend of greater asymmetry amongst positions in the Big-
skill group. They produced the greatest percent asymmetries for eccentric impulse, concentric 
impulse, running GCT, and running force. This may reflect the variability of their field position 
requirements. However, reducing these asymmetries may improve performance at the NFL combine 
for the 36.6m sprint and the vertical jump. 

5. Conclusions 

This study described differences in body composition, and laboratory-based biomechanics 
markers of speed-running and countermovement jumping between three position groups (Big, Big-
skill, Skill) in American style football players training for the NFL draft. The results show stark 
differences between Big and Skill players with Big-skill possessing a mix of characteristics. These 
players' tremendous natural abilities, and team training regimens, have led them through advancing 
filters to the pinnacle of the sport, and along the way, they have acquired specific body habitus and 
characteristics fitted to their unique positions. The Big players have maximized their body mass 
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characteristics, Skill players have maximized their agility, and Big-skill players are a combination of 
the two. Through their specialization, they have amassed morphological imbalances pointed out by 
biomechanical testing. These imbalances, such as Big players with longer GCT, lower CMJ height, 
reactive strength, and CMJ normalized peak power, and Big skill players with the greatest 
asymmetries for eccentric impulse, concentric impulse, running GCT, and running force, can be 
targeted with individually tailored training. Athletic trainers and coaches can use biomechanical and 
morphological data to help improve these imbalanced areas, maximize the performance 
requirements at each position, and limit injury. Longitudinal studies are needed following 
individualized training programs, to quantify performance improvements and degree of injury 
prevention. 
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