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ABStrACt
American football is a high-impact collision sport, which may lead to high injury rates in the players. thus, knowing the 
aetiology and incidence of injuries may be useful not only for the treatment, but especially to help sports professionals to 
develop strategies or mechanisms of prevention while aiming to maintain the physical integrity of the athletes.
Purpose. the aim of the study was to verify the prevalence of injury among American football players from the Santa 
Catarina state of Brazil.
Methods. the total of 140 athletes were evaluated in the study with the use of an online questionnaire. Descriptive logistic 
regression and t-test analysis were applied (p < 0.05).
Results. A high injury prevalence (74%) in the evaluated athletes was observed. Most of these injuries occurred during 
training (56%) and by direct contact between players (64%). Shoulders, knees, and hand/fingers were the most commonly 
injured body parts (14%, 13%, 12%, respectively). the most frequent types of injuries were those related to joints (46%) and 
muscles (39%), and very few concussions were reported. We found a significant positive association showing that the athletes 
that performed a conditioning program presented higher injury prevalence (p = 0.01).
Conclusions. American football players of the Santa Catarina state are affected by high injury prevalence. the training 
characteristics, in general, do not seem to be associated with injury prevalence. thus, aiming to reduce the exposure to 
injuries, we recommend for coaches and trainers to monitor the total volume of training and participation in matches.
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Introduction

American football is a very popular sport in the 
United States of America, with notable growth around 
the world [1, 2]. In Brazil, it has been developing for 
the last few years and the number of players has sig-
nificantly increased, but most athletes are considered 
amateurs. Currently, Brazil has more than 130 affili-
ated American football teams [3]. In this discipline, the 
object of the match is to conquer territory, progressing 
in the opponent’s field, aiming to score a touchdown 
(maximum score) [4]. the match is divided into 4 quar-

ters of 12 minutes each, with an interval of 15 min-
utes between the second and third quarters, and it is 
played with 11 players for each team. the match is 
composed of intermittent and acyclic actions per-
formed in high intensity [5]. In this context, the an-
aerobic metabolism and physical capacities related 
to strength and power are preponderant in decisive 
actions of the sport [6].

one important characteristic of American football 
is the high-impact collisions, which are almost una-
voidable and occur mainly during tackles (i.e., acts of 
physically stopping the opponent who possesses the 
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ball, taking him to the ground) and blocks. therefore, 
athletes are exposed to an elevated injury risk due to 
impact in matches or training. to prevent injuries, all 
athletes have to wear protective gear like helmets, 
shoulder pads, mouthguards, and other items [7].

In view of these characteristics, several scholars have 
been studying injuries in American football [7–19]. 
the generality of the studies revealed that the mech-
anism of injury was predominantly by direct contact 
between players [18, 19]. Usually, injury rates are 
bigger in matches than in training; however, consid-
ering that athletes spend more time training than 
playing official matches, the absolute number of inju-
ries in training tends to be higher than that in matches 
[12, 18]. In addition, 2 studies with college athletes (Jap-
anese and Americans) showed that more than 50% of 
all injuries occurred in the lower limbs (knee and 
ankle), followed by concussions (head) [18, 19]. In par-
ticular, the high rate of concussions during training 
and matches is a constant concern in American foot-
ball [1, 13].

Although retrospective studies have already evi-
denced the main injuries in American football, the ori-
gins or associated factors are not totally clear. It is known 
that sports injuries can be derived from 2 main cate-
gories: intrinsic and extrinsic risk factors [20]. Intrin-
sic factors are those related to age, sex, physical con-
dition, motor development, eating and psychological 
factors. Extrinsic risk factors, in turn, are associated 
with the technical specificity of each modality, type of 
equipment used, organization of training and compe-
tition, loads of training and competition, and climatic 
conditions [21]. Serrano et al. [22] highlight that the 
characteristics of the training, such as inadequate 
physical preparation, may be one of the main reasons 
for the injury incidence in team sports. However, there 
is little evidence in the literature concerning factors 
associated with injury prevalence in American foot-
ball, especially regarding the characteristics of training.

the information about aetiology and prevalence 
of injury, as well as associated factors may help pro-
fessionals to understand the origin of injuries and to 
develop strategies or mechanisms of prevention while 
aiming to maintain the physical and psychological 
integrity of the athletes. reference to investigations in 
this modality is not common in amateur football play-
ers, as observed in Brazil. these teams usually have 
a limited number of athletes, which can increase the 
exposure to injuries, and the extended league calen-
dar in Brazil when compared with Europe, Asia, and 
North America leagues could lead to injuries with spe-
cific origins and mechanisms.

Given that, the purpose of the study was to iden-
tify the injury prevalence and its association with fac-
tors related to the characteristics of physical training 
in American football players from Brazil. We hypothe-
sized that there would be a high prevalence of injuries, 
mainly in the lower limbs, by contact mechanism; 
American football injuries would be associated with 
training characteristics.

Material and methods

Participants

the population of this study was composed of am-
ateur American football players from the 6 teams that 
participated in the state championship of Santa Cata-
rina, Brazil, in 2016, totalling 450 athletes. the ques-
tionnaire was answered by 140 athletes (31.1% of the 
population). the sample size was calculated with the 
assumption of an error of 5% and confidence interval 
of 90% [23]; thus, a minimum of 150 participants would 
be considered representative of the population. We were 

table 1. training characteristics of the athletes

n %

Playing time (years)
< 1 34 24.3
1–3 51 36.4
> 3 55 39.3

Number of sessions per week
1 14 10.0
2–3 95 67.9
> 3 31 22.1

Participation in a conditioning  
program

Yes 127 90.7
No 13 9.3

type (modality)  
of the conditioning program

resistance training 115 66.5
Functional training 39 22.5
other 6 3.5

Number of training sessions  
of the conditioning program

1 4 2.9
2–3 42 30.0
> 3 81 57.9

Note: Some athletes performed more than one type  
of conditioning program; that is why the n in this  
category exceeds the total n value.
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unable to achieve the calculated sample size, which can 
be regarded as a limitation of the study.

the participants presented the following charac-
teristics: age, 25.3 ± 4.6 years; body mass, 92.9 ± 
19.2 kg; height, 180.5 ± 7.5 cm. the training charac-
teristics of the athletes are displayed in table 1. All 
players officially represented a state team.

Instruments and procedures of data collection

We used an online questionnaire created in the 
Google Forms platform to evaluate the prevalence of 
injuries, that is the proportion of athletes who had an 
injury during a period [24] (in the study, we consid-
ered 1 year). the questionnaire was composed of multi-
ple choice questions, divided in 3 sections: (a) informed 
consent form; (b) athlete and training characteristics; 
(c) identification of injuries in the previous 12 months 
by: type (joint, muscle, bone, etc.), body segment in-
jured, origin of the injury (matches or training), mech-
anism of the injury (contact or non-contact), and time 
away from matches or training.

the definition of injury in the study was adapted 
from another paper [18] and it referred to any injury 
resulting from playing American football (match or 
training) that required medical attention (of a physical 
therapist or medical doctor), which might or not result 
in time away.

the clarity of the questionnaire items was tested 
by a part of the study sample (n = 11) and determined 
in a nominal scale of 0–10, in which 0 was considered 
totally unclear and 10 totally clear. the questions that 
obtained a minimum score of 8 (8.0) for clarity were 
approved and those which received some ‘confused’ 
and/or ‘unclear’ reactions were reviewed and modi-
fied. Afterwards, the validity of the questions was veri-
fied by 3 physical education and physical therapy pro-
fessors with the use of a nominal scale of 0–10. the 
questions that obtained a minimum score of 8 (8.0) 
were considered valid and those below this score were 
reviewed and modified [25].

An e-mail was sent to the Santa Catarina Federa-
tion of American Football (FCFA, Federação Catarin-
ense de Futebol Americano) and to all team directors 
with an invitation to participate in the study. After re-
ceiving the subjects’ consents, we explained all study 
procedures to them. the questionnaire was adminis-
tered by electronic means. Each participant answered 
the questionnaire by himself, without the help of an in-
terviewer.

Statistical analysis

Descriptive statistics (measures of frequency, cen-
tral tendency, and variability) were used to show the 
injury prevalence among the athletes. Logistic regres-
sion analysis was performed to test a possible associa-
tion between the variables (prevalence of injuries vs. 
training characteristics). the results were presented 
in odds ratio and the respective 95% confidence in-
tervals. A t-test for independent samples was applied 
for comparison of injury occurrence (match vs. train-
ing) and injury mechanism (contact vs. non-contact). 
the data were tabulated in the Microsoft Excel soft-
ware and in the SPSS 18.0 software for inferential 
analysis. Statistical significance was set as p < 0.05.

Ethical approval
the research related to human use has been com-

plied with all the relevant national regulations and 
institutional policies, has followed the tenets of the 
Declaration of Helsinki, and has been approved by 
the ethics committee of the local university (protocol 
number: CAAE 55083316.6.0000.5357).

Informed consent
Informed consent has been obtained from all indi-

viduals included in this study.

Results

the injury prevalence found in the present study 
was 74.3% (n = 104). the most frequent injured body 
parts were shoulders (14.3%), followed by knees (13.0%) 
and hand/fingers (12.7%) (Figure 1). Athletes who 

Figure 1. Prevalence of injuries regarding body parts 
(segments and joints)
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answered ‘yes’ for injury occurrence could indicate 
more than one injury; so, the results in Figure 1 refer 
to the total number of injuries (n = 321). regarding the 
type of injuries (Figure 2), it was noted that injuries 
related to joints and muscles were the most frequent.

Injury mechanisms (contact or non-contact with 
other players) and origin (match or training) are 
shown in Figure 3. It was observed that most injuries 
occurred through direct contact compared with non-
contact (64.8% and 35.2%, respectively; p < 0.001). 
Also, a higher frequency of injuries referred to train-
ing than to matches (56.4% and 43.6%, respectively; 
p = 0.01).

It was determined that 29.9% of injuries did not 
cause any absence of the athlete in training or match-
es. the injuries that resulted in a time away of 1–7 
days or 7–21 days had a frequency of 24.3% each, 21 
days–3 months had a frequency of 12,7%, and 8.7% 
of injuries were bound with more than 3 months of 
recovery time.

Analyses of the association between injury preva-
lence and training characteristics of the athletes were 
performed. No significant association was observed 
of injury prevalence with playing time (p = 0.16), num-

ber of training sessions per week (p = 0.68), or player 
position (offence or defence) (p = 0.92). In turn, a sta-
tistically significant association was found between 
injury prevalence and participation in a conditioning 
program (p = 0.01) (table 2), showing that most of 
the injuries occurred while athletes were engaged in 
a conditioning program. the odds ratio of having an 
injury in the case of athletes who took part in a condi-
tioning program was 3.94 times higher (95% CI, 1.23–
12.66; p = 0.02) than for those who took no physical 
conditioning program. the type of physical condition-
ing (resistance training, functional training, or others) 
had no impact on the prevalence of injuries (p = 0.23).

Discussion

the purpose of the study was to analyse the injury 
prevalence in American football players of the Santa 
Catarina state in Brazil. It is important to mention 
that this is the first study to investigate the prevalence 
of injuries in American football in Brazil – becoming 
important because of the growing popularity of this 
sport in the country in recent years. High injury prev-
alence (74.3%) was observed, corroborating the results 
of international studies referring to college American 
football players [7, 18, 19]. the findings of the present 
study showed that the most frequently injured body 
parts were shoulders, knees, and hand/fingers. the 
majority of the injuries occurred through direct con-
tact between players. Also, injuries during training 
were more frequent than those during matches, but 

Figure 2. Injury prevalence with reference to type * Statistically significant differences between match  
and training and between contact and non-contact.

Figure 3. Injury prevalence regarding  
mechanism and origin

table 2. Association between injury prevalence  
and participation in a conditioning program

Participation in a conditioning program

Yes No total

Injury
Yes 98 (94%) 6 (6%) 104 (100%)
No 29 (81%) 7 (19%) 36 (100%)

total 127 (91%) 13 (9%) 140 (100%)
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more than a quarter of them did not result in the ab-
sence of players. the only association of injury preva-
lence with training characteristics related to partici-
pation in a conditioning program.

In relation to the injured body parts, as presented 
in Figure 1, we can observe a higher prevalence in the 
lower limbs (54.4%) compared with the upper limbs 
(35.2%) and trunk, neck and head (10.2%). Similar re-
sults were obtained in other studies, with the prevalence 
ranging from 46.9% to 60.2% in the lower limbs [17–19], 
and the knee among the 3 most frequently injured 
body parts in American football players [7, 10, 17–19]. 
these findings indicate that, although players carry 
and throw the ball with their hands, the lower limbs 
are highly exploited and therefore exposed to injuries. 
Knee injuries may be associated with several intrinsic 
or extrinsic factors, but the agonist/antagonist muscle 
imbalance around the knee has been identified as 
a major cause [26, 27]. In addition, some cases of knee 
twisting are caused by stepping on irregular surfaces 
in fields, commonly observed in Brazilian teams’ facili-
ties. regarding the hand/fingers, the present study re-
vealed a higher injury prevalence compared with pre-
vious studies [7, 12, 17–19]. It is important to remark 
that almost half of the injuries in the hand/fingers did 
not require a player’s absence in match or training, 
perhaps because it is possible to still play using some 
type of bracing or taping on this body part. In other 
studies [7, 12, 17–19], injuries that did not require time 
away from training or matches were not counted – as 
opposed to the present study.

the main types of reported injuries were those re-
lated to joints, followed by muscular injuries, as shown 
in Figure 2. As for muscular injuries, epidemiological 
studies have shown that in American football they 
mostly occur in the lower limbs, especially in ham-
strings [10, 12, 17]. In our study, the prevalence of in-
juries was calculated specifically for the thigh segment, 
and the majority (80%) originated from non-contact 
mechanisms, which suggests their muscular nature. 
the risk of hamstring injuries tends to be higher dur-
ing maximum sprints performed in matches; a strong 
eccentric strength is then required in hamstrings to 
decelerate the free leg during the swing phase in prep-
aration for ground contact [26]. Fatigue has been con-
sidered as a predisposing factor in these situations 
since half of all these injuries occurred in the last 
stages of a match, when the muscle capacity to generate 
force is reduced [28]. According to another study [29], 
decreased hamstring force lowers energy absorption 
capabilities and raises the potential for injury.

In American football, one type of injury that has 
been highly discussed over the years is concussion. 
A particular characteristic of this sport is that the head 
is highly exposed during plays. Surprisingly, in our 
study, only 0.93% of the total number of injuries were 
reported as concussion injuries – unlike in other studies, 
in which concussion frequency varies from 2% to 9.6% 
of all injuries [1, 10, 17, 18]. one aspect that may ex-
plain the low frequency of concussions in our study 
is the complexity in identifying this type of injury by 
the athletes or the lack of qualified staff to diagnose 
a concussion. It is worthwhile to mention that helmets 
give to the athlete a false feeling of protection, and the 
use of head as the first contact point during blocks and 
tackles increases, even if not permitted in the official 
rules of the match, which leads to a higher risk of in-
juries [11, 30, 31]. Some strategies can be developed 
to reduce the number of contacts that can cause head 
impacts during training, and, thereby, lower the risk 
of concussions [1]. For example, head impact exposure 
time is related to the coach education, which means 
that different types of training could help to reduce 
head impacts and thus the concussion rate [14].

regarding the origin of the injury (match or train-
ing), a higher number of injuries were reported on train-
ing, which corroborates several studies [12, 17–19]. 
this result may be related to more exposure time to 
training than to matches. the guidelines of the Na-
tional Collegiate Athletic Association (NCAA) in the 
United States limit the maximum frequency of train-
ing, but these guidelines are not applied in Brazil. to 
the contrary, it has been reported that long training and 
performing a lot of match simulations, mainly with tech-
nical-tactical characteristics, encourage an elevated 
number of tackles and blocks and, consequently, lead 
to increased injury exposure [19]. the majority of the 
injuries in the present study were caused by contact, 
as previously reported in other studies [12, 17–19]. 
With the consideration of the characteristics of Ameri-
can football, programs and strategies are developed 
by professionals to protect the players’ health without 
losing effectiveness.

one important concern when an injury occurs is 
to know how long the athlete will be out of training. 
this directly influences the possibility of a player to 
participate in an official match. In this study, 29.9% 
of the injuries did not stop the athletes from playing 
or practising. In other studies, it has been reported 
that 58.6% and 76% of injuries in school and college 
athletes, respectively, did not require time loss [9, 30]. 
these contrasting results may be explained by the fact 
that international teams have better support for their 
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players, offering diagnosis, treatment, and strategies to 
maintain the ability to train, with the help of taping, 
bracing, and some other types of intensive treatment 
before and after training.

the second objective of the present study was to in-
vestigate the possible associations of the injury preva-
lence with the characteristics of the athletes’ training. 
the only significant association found was between 
injury prevalence and participation in an individual 
conditioning program; in fact, most of the athletes 
(94%) affected by an injury were engaged in some con-
ditioning program. this result seems to be alarming, 
since it is expected that training could help to decrease 
the frequency of injuries. However, a possible expla-
nation would be that the well physically trained ath-
letes present higher conditioning levels (i.e., they are 
faster and stronger), which leads to more collision forc-
es and can increase the frequency of injuries [18]. Al-
though the results of this study are not very encour-
aging in relation to an athlete joining a conditioning 
program, it is important to emphasize that a condi-
tioning program is primordial to an athlete who aims 
at success in sport.

Finally, some practical applications arising from 
our main findings may be mentioned in order to help 
professionals to develop strategies or mechanisms of 
prevention while aiming to maintain the physical and 
psychological integrity of the athletes. Considering the 
high prevalence of injuries in American football, we 
recommend for coaches and trainers to monitor the 
total volume of training and participation in matches 
for the purpose of reducing injury exposure. In addi-
tion, as we observed a high prevalence of joint and 
muscle injuries, it should be advised to perform spe-
cific proprioceptive training focused on joint stabili-
zation (mainly in the shoulder and knee).

the present study had some limitations that should 
be mentioned. A main one refers to the fact that each 
player filled in his own survey. In ideal conditions, 
medical staff or organization should register the in-
jury characteristics. However, Brazilian teams do not 
have a professional structure, such as that of the Na-
tional Football League or NCAA. Besides, the number 
of matches and trainings or the participation time of 
each player during a 12-month period were not deter-
mined, which made it impossible to create injury rates 
per hour or per athlete-exposure.

Conclusions

American football players in the Santa Catarina 
state are affected by a high injury prevalence, with the 
shoulder and knee joints being the most frequently 

injured body parts, while the main types of reported 
injuries were joint-related followed by muscular. these 
injuries mainly originated from the mechanism of di-
rect contact between players, predominantly in train-
ing. the training characteristics, in general, did not 
seem to be associated with injury prevalence, even 
though, curiously, the only significant association proved 
that players engaged in a conditioning program faced 
a higher injury prevalence – possibly because of a greater 
exposure (i.e., playing more frequently).
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