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ABSTRACT

Vitale, JA, Caumo, A, Roveda, E, Montaruli, A, La Torre, A,

Battaglini, CL, and Carandente, F. Physical attributes and NFL

Combine performance tests between Italian National League

and American football players: a comparative study. J Strength

Cond Res 30(10): 2802–2808, 2016—The purpose of this

study was to examine anthropometric measurements and the

results of a battery of performance tests administered during

the National Football League (NFL) Combine between Ameri-

can football players who were declared eligible to participate in

the NFL Combine and football players of a top Italian team

(Rhinos Milan). Participants (N = 50) were categorized by

position into 1 of 3 groups based on playing position: skill

players (SP) included wide receivers, cornerbacks, free safe-

ties, strong safeties, and running backs; big skill players (BSP)

consisted of fullbacks, linebackers, tight ends, and defensive

ends; lineman (LM) included centers, offensive guards, offen-

sive tackles, and defensive tackles. A 1-way analysis of vari-

ance followed by the Tukey-Kramer post hoc test was used for

comparisons between Italian players by playing position.

Ninety-five percent CIs were used for comparisons between

American and Italian football for the NFL Combine performance

tests. Significant differences for all the variables between the 3

playing categories were observed among the Italian players;

LM had higher anthropometric and body composition values

than SP (p , 0.001) and BSP (p , 0.001), whereas LM

performed significantly worse in the physical tests, except for

the 225-lb bench press test when compared with SP (p ,

0.002). American football players presented significantly high-

er anthropometric values and test performance scores when

compared with Italian players. Administrators of professional

football teams in Italy need to improve the player’s physical

attributes, so the gap that currently exists between American

and Italian players can be reduced, which could significantly

improve the quality of American football in Italy.

KEY WORDS American football, anthropometry, body

composition, NFL Combine, physical tests

INTRODUCTION

A
merican football is one of the most competitive
and popular team sports in the United States and
Canada. The National Football League (NFL) is
the highest level of athletic competition for Amer-

ican football in the United States, and competing in the NFL
requires exceptional skills and physical abilities. Several au-
thors in the past 30 years have described the physical char-
acteristics of NFL players, such as height, weight, body mass
index (BMI), and body composition, and have compared
players not only within playing positions but also between
different divisions, e.g., NFL and National Collegiate Athletic
Association (NCAA) Divisions I, II, and III (2,5,7,9,13).
Furthermore, previous studies have reported that height,
body weight, and body composition are different among
American football players, and this is due to the different
speed and movement demands required to perform depend-
ing on playing position (6,10,20,21). Over the years, im-
provements in strength and conditioning training programs
made football players bigger, stronger, faster, and more
powerful (1,16,18). Although some playing positions (e.g.,
offensive linemen and defensive linemen) require somewhat
similar physical and performance characteristics, American
football programs incorporate player-specific training
programs that allow strength and conditioning coaches to
work specifically on the development of physical character-
istics to maximize performance for each player’s position on
the field (17,12).
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The NFL Combine is a system where players declared
eligible to join the NFL Combine undergo a series of
physical and psychological tests, so coaches and scouts
can evaluate the potential of these players to succeed at the
NFL (11,14,15,19). The physical tests examined during the
NFL Combine include: the 40-yard dash, 225-lb bench
press, vertical jump, broad jump, proagility shuttle test, and
the 3-cone drill.

In the last 3 decades, American football has experienced
a significant growth in Europe. In Italy, the interest in
American football has grown significantly. In the 80s,
American football was the second sport in Italy with the
largest number of team affiliates. The head American
football organization in Italy is the Federazione Italiana Di
American Football (FIDAF) with the Italian Football League
(IFL) being the top American football league in the country.
The International Federation of American Football (IFAF) is
the governing American football governing body in Europe,
which FIDAD is an affiliated member. American football is

still not a professional sport in Italy, and there is no formal
process of recruitment or selection of players. However, with
the ever-growing interest in American football in Italy,
studies aimed to understand the current state of the Italian
league, and the level of physical and performance character-
istics of Italian players is necessary to take the sport to the
next level with the hope that one day it becomes a pro-
fessional sport in Italy.

In a study conducted by Sierer et al. (2008), an evaluation
between drafted and nondrafted US college football players’
physical attributes who entered the NFL Combine between
2004 and 2005, provided an excellent view of the physical
attributes needed, by position, for a player to have the best
chance to be drafted by an NFL team. The study provided
a great picture of anthropometric and fitness characteristic
comparisons between drafted vs. nondrafted players, which
provides coaches and players with fundamental information
on how best prepare players to improve their chances to be
drafted by the NFL. Because the NFL is the pinnacle of

TABLE 1. Mean (6SD) for height, body mass, BMI, and % fat values by group of Rhinos Milan players.*

LM (n = 16)
SP

(n = 18)
BSP

(n = 16) ANOVA Tukey-Kramer post hoc test

Height (cm) 185.1 (7.2) 178.5 (6.1) 179.9 (4.9) p = 0.009 LM . SP (p , 0.009)
Body mass (kg) 115.3 (18.9) 77.2 (8.2) 92.3 (10.8) p , 0.001 LM . SP (p , 0.001), LM . BSP (p , 0.001),

BSP . SP (p = 0.005)
BMI 33.7 (5.7) 24.1 (1.6) 28.4 (2.4) p , 0.001 LM . SP (p , 0.001), LM . BSP (p , 0.001),

BSP . SP (p = 0.004)
Body fat (%) 25.1 (6.5) 15.6 (3.5) 18.9 (4.5) p , 0.001 LM . SP (p , 0.001), LM . BSP (p = 0.003)

*LM = lineman; SP = skill players; BSP = big skill players; ANOVA = analysis of variance; BMI = body mass index.

TABLE 2. Mean (6SD) for 6 performance measures by group of Rhinos Milan players.*

LM (n = 16) SP (n = 18) BSP (n = 16) ANOVA Tukey-Kramer post hoc test

40-yard dash (s) 5.87 (0.31) 5.18 (0.24) 5.47 (0.36) p , 0.001 LM . SP (p , 0.001), LM . BSP
(p , 0.001), BSP . SP (p =
0.016)

20-yard shuttle (s) 5.16 (0.30) 4.58 (0.24) 4.76 (0.18) p , 0.001 LM . SP (p , 0.001), LM . BSP
(p , 0.001)

Vertical jump (cm) 44.53 (9.16) 53.43 (6.67) 48.88 (8.56) P = 0.018† LM , SP (p = 0.014)
Broad jump (cm) 207 (23.87) 242.21 (14.28) 225 (20.08) p , 0.001 LM , SP (p , 0.001), LM , BSP

(p , 0.033), BSP , SP (p =
0.036)

3-cone drill (s) 9.29 (0.73) 8.39 (0.47) 8.33 (0.45) p , 0.001 LM . SP (p , 0.001), LM . BSP
(p , 0.001)

Bench press (n of
repetitions)

6.0 (4.77) 1.17 (2.01) 3.31 (4.35) P = 0.002† LM . SP (p = 0.002)

*LM = lineman; SP = skill players; BSP = big skill players; ANOVA = analysis of variance.
†These 2 variables were analyzed using the nonparametric test of Kruskal-Wallis.
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football worldwide, and NFL players are even stronger and
faster today than they were years ago, countries interested in
improving their football programs can use such data to begin
preparing their players to develop physical attributes similar
to US players to improve the quality of the game in those
countries. By doing so, the quality of the game in these
countries would certainly increase, as would the popularity
of football among the people.

To our knowledge, no study to date has examined any
aspect of European American football players’ physical and
performance characteristics. Therefore, studies designed to
better understand the players’ physical attributes and perfor-
mance characteristics may aid on the improvement of the
sport in Europe. Therefore, the purpose of this study was
twofold: (a) to describe anthropometric, body composition
and physical performance measures of an American football
Italian team member of the highest level league in Italy (IFL)
and examine the potential differences of these variables
between players of different positions on the field and (b)
to evaluate the anthropometric and physical fitness charac-
teristics between players who entered the NFL Combine in
2004 and 2005 with IFL American football players.

METHODS

Experimental Approach to the Problem

Players from Rhinos Milano football team were assessed in
February, before the 2014 regular season (2014 Rhinos
record 5-5). Body height, body mass, body fat percentage,
and performance test scores for the 6 tests used in the NFL
Combine were assessed. Anthropometric measures were
compared between players’ position within the group of
Italian players and between Italian and American players
using data from the Sierer et al. study (19).

Subjects

Fifty Italian football players from Rhinos Milan with an age
range of 19 to 38 years (mean age and SD: 25.02 6 5.65)

were included in the study. An
informed consent form, outlin-
ing the study protocol and risks
for participating in the study
approved by the Ethics Com-
mittee of the University of
Milan, was obtained from each
participant before participating
in the study. All subjects were
free from injury at the time of
testing. Strength and condi-
tioning coaches and assistants
supervised all the procedures.
In this study, the player group-
ing model used by the Sierer
et al. study (19) was followed.
Participants were categorized
by position into 1 of 3 groups

based on playing position: skill players (SP), big skill players
(BSP), and lineman (LM). Skill players included wide re-
ceivers (WR), cornerbacks, free safeties, strong safeties, and
running backs (RB); BSP consisted of fullbacks, linebackers,
tight ends, and defensive ends; and LM included centers,
offensive guards, offensive tackles, and defensive tackles.
Quarterbacks, kickers, and punters were not included in this
study because they usually undergo other evaluations.

Procedures

Each player’s height was measured in centimeters on a wall
with a Lufkin tape measure (Cooper industries, Houston,
TX, USA). Body weight in kilograms, BMI, and the percent-
age (%) of body fat were determined using bioelectrical
impedance analysis with the TANITA Body Composition
Monitor BC-418 (Body composition analyzer BC-41 AM;
Tanita Corporation, Tokyo, Japan).

Performance Measures. The physical tests took place at
Vigorelli Stadium in Milan (Italy), and all the participants
performed their usual and standardized warm-up of 20minutes
led by a Rhinos team strength and conditioning coach. The
warm-up was performed for the whole group without helmets
and shoulder pads, and it included dynamic movements and
exercises for all the body areas and joints, including upper/
lower limbs, back, and neck. Data on the 40-yard dash,
20-yard shuttle, vertical jump using the Vertec, broad jump,
3-cone drill, and bench press were collected for each player.

Comparison Between Italian and US Football Players. To
compare the results between Rhinos football players with
the existing data of NFL players available in scientific
literature, nondrafted players who participated in the 2004
and 2005 NFL Combine were used from a study conducted
by Sierer et al. (19). The rationale for the use of nondrafted
players who entered the 2004 and 2005 drafts instead of
those who ended up being drafted made more sense because

Figure 1. Comparison of height and body mass between Italian and nondrafted American players. The figure
compares the 95% CIs of the population mean in Italian and US players for height (left panel) and body mass (right
panel). The CIs are represented for each of the 3 playing positions of Italian players (white dots) and nondrafted
American players (black dots). SP = skill players; BSP = big skill players; LM = lineman. Levels of statistical
significance (2-sample t-test) and effect size (Cohen’s d) are reported. *p # 0.05; **p , 0.001.
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it is believed before the study was conducted, that the gap
between all the physical attributes and physical performance
tests was already going to be larger to detect significant
differences using those players who were not drafted.

Statistical Analyses

Descriptive statistics for all anthropometric parameters and
physical fitness test are presented in the form of mean 6 SD.
The data distributions were checked for normality using
graphical methods and the Shapiro-Wilk’s test. All the data
were normally distributed with the exception of the vertical
jump results in BSP (because of an almost bimodal distribu-
tion) and of the 225-lb bench press test results in SP and BSP
(due to the presence of many subjects with a zero score
which led to highly right-skewed distributions). The mean

values of the data normally dis-
tributed were used to compare
the 3 defined players’ positions
on the field using 1-way analysis
of variance (ANOVA) followed
by the Tukey-Kramer post hoc
test. The ranks of the nonnor-
mally distributed data were
compared among the 3 players’
positions using the nonparamet-
ric Kruskal-Wallis test followed
by pairwise comparisons con-
ducted using Dunn’s procedure
with a Bonferroni adjustment
for multiple comparisons.

To compare the physical
attributes and NFL Combine
physical tests between Italian
and American players, data
extracted from nondrafted
players (19) were used.
Because the sample size of
each playing category was not
explicitly available in Sierer
et al. (2008) article, the average
sample size of each player posi-
tion groups was assumed to be
53, i.e., one-sixth of the total
number of players examined
in that study (N = 321).
Ninety-five percent confidence
limits for each anthropometric
and physical test parameter
were derived from the mean
6 SD results reported in the
table using the well-known for-
mula based on student’s t dis-
tribution: CI95% = mean 6
t0.025 3 SEM, where t0.025 is
the critical value of the t distri-

bution with df = n 2 1 and the (SEM) calculated as the ratio
SD/On (n = 53 for the reasons given above). The same pro-
cedure was applied using the mean 6 SD of the sample to
obtain 95% confidence limits for the population mean of the
anthropometric and physical test parameters of the Italian
players (in this case, the sample sizes used in the calculations
were those of the 3 Italian playing categories, that is n = 16
for LM, n = 18 for SP, and n = 16 for BSP). The only
exception was for the calculation of the confidence limits,
for the 225-lb bench press, and vertical jump test results.
Because the data of these parameters were not normally
distributed for some of the players’ categories, a nonparamet-
ric procedure based on 500 bootstrap replicates was used.

With the only exception of the 225-lb bench press and
vertical jump test results (due to their nonnormal

Figure 2. Comparison of 6 physical test results between Italian and nondrafted American players. The figure
compares the 95% CIs of the population mean in Italian and US players for the 6 physical tests of the NFL
Combines: 40-yard dash, vertical jump, broad jump, 20-yard shuttle, 3-cone drill, and the 225-lb bench press test.
The CIs are represented for each of the 3 playing positions of Italian players (white dots) and nondrafted American
players (black dots). SP = skill players; BSP = big skill players; LM = lineman. Levels of statistical significance
(2-sample t-test) and effect size (Cohen’s d) are reported except for the 225-lb bench press and vertical jump
results because of the nonnormal distribution in the Italian sample. **p , 0.001.
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distribution in the Italian sample), each anthropometric and
physical test parameter was subjected to the 2-sample t-test
and to the calculation of the effect size. The 2-sample t-test
tested the null hypothesis that the difference of the 2 pop-
ulation mean (American vs. Italian players) was zero. We
preferred to be on the conservative side and performed the
test using the Welch-Satterthwaite’s procedure (i.e., the
population variances were not assumed to be equal). The
effect size was quantified using Cohen’s d, that is the ratio
of the mean difference over the pooled SD of the 2 groups
of players.

The ANOVA and Kruskal-Wallis tests were performed
using SPSS 21 (IBM corporation, USA), whereas the non-
parametric bootstrap CIs were derived using the R package
“boot” (developed by Angelo Canty and maintained by Brian
Ripley) loaded into the open-source statistical software R
(http://CRAN.R-project.org). A p-value # 0.05 was set
a prior for all statistical analyses.

RESULTS

Height, body mass, BMI, and the percentage of body fat for
each of the 3 positional categories of Rhinos Milan football
players are presented in Table 1, whereas NFL Combine
results are reported in Table 2. The comparison between
Italian and American players (expressed in terms of 95%
CI of the respective population mean) was reported in Fig-
ures 1 and 2. Figure 1 shows the 95% CIs for height and
body mass, whereas Figure 2 shows the 95% CIs for all 6
physical tests. As expected, we observed several differences
among the 3 playing position categories regarding anthro-
pometric and physical test measures within the Italian play-
ers and, in addition, the primary finding that can be obtained
by this investigation was that all Italian players in all 3 cat-
egories had significant lower anthropometric values and
worst test scores for all 6 physical tests when compared with
the nondrafted American players.

DISCUSSION

The purpose of this study was to describe and highlight the
differences in player positions on the field separated into 3
categories (LM, BSP, and SP) on anthropometric, body
composition, and physical performance measures of the
Rhinos Milan football team and to compare these anthro-
pometric and physical performance tests with American
players who participated in the 2004 and 2005 NFL
Combine who did not get drafted to join an NFL team
(nondrafted players) to better understand potential differ-
ences between American and European players, most
specifically Italian players. To our knowledge, this is the first
study that shows anthropometrics and physical measures of
a European American football team.

As expected, several differences among the 3 playing
position categories regarding anthropometric and body
composition measures within the Italian players were
observed; most specifically, the LM were significantly taller,

heavier, and showed higher BMI and %fat values both than
SP and BSP. Only for BSP’s height, no statistical differences
were observed when compared with LM (Table 1). These
physical differences are also due to the specific tasks that an
LM performs on the field: blocking, defending, or attacking
the quarterback, which requires great body size. Big skill
players also had higher values of body mass and BMI than
SP (p # 0.005), but no differences were observed for height
and %fat mass; SP need lower-body mass, BMI, and %fat
mass because great speed and agility during the play are
basic requirements to perform well in these types of posi-
tions, whereas BSP appeared to represent a transition group,
mid-way between the SP and LM for size and body
composition.

Similar results were observed for the physical tests (Table
2). Lineman performed significantly worse in the 40-yard
dash, 20-yard shuttle, and 3-cone drill when compared with
the SP and BSP groups (p , 0.001). These tests measure
agility during changes in direction and speed, and these
characteristics are mostly required for WR, RB, and defen-
sive backs (DB). Because it is known that there is a positive
correlation between body weight and shuttle time (4) and
because LM are the heaviest group, lower levels of perfor-
mance from this group of players were expected during the
agility and speed tests. Furthermore, the SP group achieved
better performances in the 40-yard dash than BSP (p ,
0.016). In regard to the 225-lb bench press test, only the
62% of the whole sample performed at least 1 repetition.
Within the 62%, 87.5% of players who were able to complete
1 or more repetitions on the 225-lb bench press test were
LM with a mean number of repetitions of 6.0 6 4.77. A
significant difference in number of repetitions during the
225-lb test was observed between the LM and SP (p =
0.002), where only 38.8% of the SP were able to perform 1
or more repetitions during the 225-lb test (1.17 6 2.01 rep-
etitions). This significant difference is attributed to an
increased upper body power demands that is imparted
through the arms by the LM to contain opponent players
during the play; something not usually required by SP during
the game. Also, the body size of the LM also contributes to
the greater strength demonstrated during the 225-lb test
when compared with players on the SP group. Similarly,
yet surprising, players on the BSP group are usually required
to produce greater speeds for short distances and to express
a great amount of power to tackle the opponents, and
although only 62.5% of this playing group completed 1 rep-
etition or more during the 225-lb bench press test (3.31 6
4.35 repetitions), no statistical differences were observed
when compared with LM and SP (6.0 6 4.77 and 3.31 6
4.35 repetitions, respectively). Vertical and broad jump tests
are measures of lower-body explosive power (3). As ex-
pected, the SP group had best test performance when com-
pared with the LM on both the vertical jump (p , 0.014)
and the broad jump (p , 0.001). One of the probable ex-
planations for these results may be due to the lower-body
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weight values of WR, DB, and RB. Also for the broad jump
test, the BSP group also had higher test performance scores
when compared with the LM (p , 0.033) but lower test
scores when compared with the SP (p , 0.036). Interest-
ingly, no statistical differences were observed for the results
of vertical jump test between BSP and the other 2 groups,
however, a difference of almost 5 cm between the BSP and
SP and 4 cm between BSP and LM is perhaps of practical
relevance.

To evaluate the differences between the Italian and the
American football players, the use of nondrafted players
(players who participated in the NFL Combine but ended
up not being drafted to play in the NFL) entering the 2004
and 2005 drafts from the study conducted by Sierer et al.
(2008) was used. The reason the nondrafted players were
used was because the gap between all the physical attributes
and physical performance tests were believed to be large
enough to detect significant differences between the Italians
and the Americans. When examining the results of the
anthropometric analyses, all Italian players in all 3 categories
had significant lower values for height and body mass
(Figure 1) when compared with the nondrafted American
players. However, it was also observed that Italian LM had
almost identical values of body mass of nondrafted BSP (ITA
LM: 115.3 kg vs. US BSP: 116.3 kg) providing a clear vision
of how large the gap is between Italy and American anthro-
pometric measurements. It is also important to highlight that
the American players’ data used in this study are from 10
years ago, whereas the Italian players’ data are from 2014. It
has been documented in the scientific literature that body
weight, height, composition, and physical test results of
American football players significantly increased over the
past decades, and all these parameters are still increasing
(1,16,18), so we can assume that the gap between Italian
and American players may be even larger.

Physical preparation aimed to improve performance is
a critical requirement for any athlete to be able to succeed
in their sport. In football, because of the speed and power
characteristic of the game, the development of physical
attributes specific to position of play is basically a requirement
to any player wanting to succeed and exceed in the sport
(4,8). With that in mind, the evaluation of the scores of all
physical performance tests between Italian and American
players provides great insight on how much Italian, and likely
most European football players, need to improve their phys-
ical attributes if they want to close the huge gap in playing
quality when compared with American players. The compar-
ative analyses performed clearly show that for all Italian play-
ers included in each of the playing positions (LM, SP, and
BSP), the test scores for all 6 physical tests were significantly
lower when compared with the American nondrafted players
from 2004 to 2005 (Figure 2). These results were expected
because the development of American football in Italy is not
even close to the level of training and structure offered for
football players at universities in the United States getting

ready to enter the NFL organization as players. One of the
possible explanations for these significant differences could
also be that in Italy, the training regimen of top players may
not be as rigorous as the training American players undergo
while competing at a collegiate level in the United States, with
Italian players usually practicing on the field a few days per
week. With the results of this study, assumptions can be made
that none of Rhinos players would have any chance to be
invited to participate in the NFL Combine, much less have
any chance to be drafted by an NFL team.

A second reason that can also help explain this large gap
between Italian and American football players is that in Italy,
there is not any formal recruitment of players allowing for
teams to build a stronger roster. The reality in Italy and most
European countries is that anyone interested in the sport
possessing the minimal physical attributes necessary on the
field of play will most likely have a chance to join a team.
Furthermore, in Italy, the most popular team sports are soccer,
basketball, and volleyball, and the strongest and most skilled
athletes usually prefer to join these types of sports. American
football does not have a large number of affiliates, and even
with the increasing growth of interest in American football in
Italy these last years, there is no reasoning to reject or preclude
participation in American football for those interested in the
sport. This is exactly the opposite situation in the United
States where the fastest and strongest athletes usually choose
to play football, which is one of the most popular, if not the
most popular sport in the United States. A third crucial aspect
to be considered is the fact that American football in Italy is
still not a big business, and the consequences of little support
from big companies are translated into the lack of state of the
art facilities, materials, and competent personnel that could
help further develop the Italian league. Therefore, the results
of this first study involving players currently participating in
the top level Italian American football leagues (IFL) serve as
a starting point, that, if any progress is to be made to
popularize the sport in Italy, more investments in the sport
must be made to provide better financial support to players
and training facilities that will certainly assist in improving the
players’ physical attributes, performance scores, and a more
exciting game for the public to watch.

PRACTICAL APPLICATIONS

According to the results of this study, NFL nondrafted
players are significantly taller, heavier, more agile, stronger,
and faster than players from the Rhinos American football
team. This study could serve to inform administrators of
professional football teams in the IFL on the need to improve
players’ physical attributes, so the league can become more
competitive, reducing the gap that currently exists between
the IFL and the best players attempting to enter the NFL.
This potential improvement in players’ physical attributes
would be translated into more exciting games and potentially
greater interest among young athletes to try the sport of
American football in Italy, and the rest of Europe.
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