Tirkiye Klinikleri Saglik Bilimleri Dergisi
Turkiye Klinikleri Journal of Health Sciences

Turkiye Klinikleri J Health Sci. 2025;10(2):446-52

I ORIGINAL RESEARCH  ORIJINAL ARASTIRMA I

DOI: 10.5336/healthsci.2024-106368

The Effect of Sport Participation and Gender on Foot Posture
and Function in American Football Players:

A Cross-Sectional Study

Amerikan Futbolu Oyuncularinda Spora Katilimin ve
Cinsiyetin Ayak Postiirii ve Fonksiyonu Uzerine Etkisi:

Kesitsel Arastirma

Senay CEREZCI DUYGU?,
Burak ESER®, ““ frem SAYLAM,

Tezel YILDIRIM SAHAN®,
Sedat Mert KESKIN®,

Aslican CAGLAR,
Aydan AYTAR®

Ayca AYTARY,

“University of Health Sciences, Giilhane Faculty of Health Sciences, Department of Orthotics and Prosthetics, Ankara, Tiirkiye
*University of Health Sciences, Giilhane Faculty of Physiotherapy and Rehabilitation, Department of Orthopaedic Physiotherapy

and Rehabilitation, Ankara, Tiirkiye

‘Baskent University Faculty of Health Sciences, Department of Physiotherapy and Rehabilitation, Ankara, Tiirkiye
dBagkent University Health Services Vocational School, Program of Physiotherapy, Ankara, Tiirkiye

ABSTRACT Objective: The aim of this study was to compare foot
posture and functionality in American football players according to gen-
der and duration of participation in sport. Material and Methods:
American football players between the ages of 18-28 (23.18+2.93 years)
were included. The demographic features of participants were recorded
as gender and duration of participation in sport. Foot posture and func-
tionality were evaluated by using the Foot Posture Index (FPI) and the
Foot Function Index (FFI). Results: The mean FPI score was 1.65+1.55
on the dominant side and 1.8+1.52 on the nondominant side. There was
no significant difference between the FPI and the FFI scores of female
and male American football players (p>0.05). When examined in terms
of participation time in sports, FFI scores were found to be better in
favor of those who have been playing for more than 5 years (p<0.05).
Conclusion: The foot posture values of the athletes evaluated were
within normal limits. The mean foot posture of the athletes was within
normal ranges. The results of this study showed that there was no dif-
ference in foot posture and function in American football players ac-
cording to gender, while the duration of participation in sports for 5 years
or more affects foot function. The results of the study indicate that it is
important to consider the duration of participation in sports and foot pos-
ture in the exercise planning for training or injury prevention.
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OZET Amag: Bu ¢alismanin amaci, Amerikan futbolu oyuncularin
spora katilim siiresi ve cinsiyete gore ayak postiirlerini ve ayak fonksi-
yonlarmi karsilastirmaktir. Gereg ve Yontemler: Calismaya, 18-28 yas
arasi (23,18+2,93 yil) Amerikan futbolu oyunculari dahil edildi. Kati-
Iimcilarin demografik 6zellikleri, cinsiyet ve spora katilim siiresi kay-
dedildi. Ayak postiirii ve fonksiyonelligi Ayak Postiir indeksi (APT) ve
Ayak Fonksiyon Indeksi (AFI) kullamlarak degerlendirildi. Bulgular:
API skoru ortalamalarmin dominant tarafta 1,65+1,55, nondominant
tarafta 1,8+1,52 oldugu belirlendi. Kadin ve erkek Amerikan futbolu
oyuncularmim AP ve AFI skorlar1 arasinda anlamli bir fark bulunmadi
(p>0,05). Spora katilim siiresi agisindan incelendiginde, AFI skorlari-
nin 5 yildan uzun siiredir oynayanlar lehine daha iyi oldugu bulundu
(p<0,05). Sonug: Degerlendirilen sporcularm ayak postiir degerleri nor-
mal sinirlar i¢indedir. Calismanin sonuglari, Amerikan futbolu oyun-
cularinda cinsiyete gore ayak postiirii ve fonksiyonelliginde bir fark
olmadigini, ancak spora 5 yil ve daha uzun siire spor ge¢misi olan spor-
cularin ayak fonksiyonunun daha iyi oldugunu géstermektedir. Caligma
sonuglari, antrenman veya yaralanma 6nleme amagli egzersiz planla-
masinda spora katilim siiresinin ve ayak postiiriiniin dikkate alinmasi-
nin 6nemli oldugunu gostermektedir.
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American football is a field-based team and con-
tact sport that requires power, strength and speed. In
team sports, the risk of injury increases as the num-
ber of players increases, and the highest number of
injuries among university sports has been reported in
American football.! Several studies have investigated
proposed risk factors in athletic populations. These
include demographic such as gender, age, and body
mass index, foot posture, foot and ankle alignment,
laxity, muscle strength, balance and proprioception,
previous history of ankle sprain, and sport-related pa-
rameters. There is no convincing evidence on how
significant or effective these parameters are. How-
ever, most studies agree on the importance of previ-
ous history injury, being overweight, joint laxity and
gender.”*

The addition of the risk of collision to sports ac-
tivities such as jumping, running, and lateral cutting
often significantly increases the risk of foot, ankle,
and knee injuries in American football.’ Furthermore,
it is generally believed to be associated with impaired
foot posture, pathomechanics, and functionality, and
all these parameters may subsequently predispose the
foot, ankle, and related structures to musculoskeletal
injury.® So, in clinical practice, foot posture is fre-
quently evaluated for injury prevention and manage-
ment. Features related to the foot and ankle is a factor
that can affect both the performance of the athletes
and the biomechanics of injury. According to some
research foot injury has been associated with several
factors, such as increased age, female gender, and
obesity. However, research into the overall foot pos-
ture, function and gender has been limited.’

Since foot and ankle injuries make up 15 to 20%
of all game-related injuries in American football, it
is especially essential to evaluate foot posture, func-
tion, and biomechanics in conditions that accurately
mimic competitive-level activity. As well, foot func-
tion and duration of participation are associate with
injury risks and mechanisms.® For this reason, it will
be beneficial to focus on the foot in professional
sports. This study was planned to investigate the ef-
fects of gender and duration of participation in sports
on foot posture and functionality in American foot-
ball players. The hypotheses of the study are as fol-
lows:
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H1,: There is a difference between the foot pos-
ture and foot function scores of male and female
American football players.

H1,: There is a difference between the foot pos-
ture and foot function scores of American football
players with less than 5 years and more than 5 years.

I MATERIAL AND METHODS

This study was carried out between October-Novem-
ber 2022 as a cross-sectional study. Total 40 Ameri-
can football players (18 female, 22 male) between the
ages of 18-28 (mean age: 23.18+2.93 years) were par-
ticipated in this study. Participants were informed
about the study which was carried out with the ap-
proval of Baskent University Institutional Review
Board and Ethics Committee (date: September 7,
2022, no: 22/158). Participants who agreed to partic-
ipate in the study were asked to sign an informed con-
sent form. This study was conducted, and data were
analyzed according to the Declaration of Helsinki.

PARTICIPANTS

The inclusion criteria were being between the ages of
18-28, playing American football for at least 2 years
and doing exercise regularly. The exclusion criteria
were having a lower extremity injury in the last 6
month, having an operation about lower extremity in
the last 2 years.

OUTCOME MEASUREMENTS

Descriptive characteristics of the participants were
questioned. Foot posture and functionality were eval-
uated by using Foot Posture Index (FPI) and Foot
Function Index (FFI).

Foot Function Index

A FFI was developed to measure the impact of foot
pathology on function. The FFI is a self-administered
index consisting of 23 items divided into 3 sub-scales
defined as “pain, disability, and activity limitation”.
Nine questions make up the pain subcategory, which
assesses foot discomfort in various contexts, such as
when wearing shoes or being barefoot. Nine ques-
tions in the disability subcategory gauge how chal-
lenging it is to carry out various functional activities
owing to foot problems, such as how challenging it is
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to climb stairs. The 5 elements that make up the ac-
tivity limitation subcategory assess limitations in ac-
tivities brought on by foot issues, such as spending
the entire day in bed. Participants were asked to mark
each question from 0 (no pain or difficulty) to 10
(worst pain imaginable or difficult enough to require
help) on a Likert scale that best described their feet
during the past week. Higher scores on the index in-
dicate worse pain.’

Foot Posture Index

The FPI is a tool for measuring foot position. The FPI
comprises of 6 verified, criterion-based observations
of a person’s forefoot and rear foot while they are
standing comfortably. The rear foot was evaluated by
palpating the head of the talus, observing the curves
above and below the lateral malleoli, and determining
how much the calcaneus was inverted or everted. The
forefoot is observed by measuring the talonavicular
joint bulging, the medial longitudinal arch’s congru-
ence, and the amount of forefoot abduction and ad-
duction relative to the rear foot. Using a 5-point
Likert-type scale, the FPI categorizes foot posture
into 4 categories: normal (0 to +5), pronated (+6 to
+9), severely pronated (10+), and supinated (-1 to -4)
and highly supinated (-5 to -12).1°

STATISTICAL ANALYSIS

A priori power analysis was conducted using
G"Power Software (Heinrich-Heine-Universitét, Diis-
seldorf) for sample size estimation, based on data

from published study. The effect size of 0.86 for FFI
that reported by Soohoo et al. was taken as refer-
ence.!! With this effect size, a=0.05 significance and
>0.80 power, the minimum total sample size required
for analysis of the difference between 2 independent
means is at least 38.

Data analysis was performed with the statistical
package for the social sciences (SPSS Version 26
from IBM, United States) for all outcome measures.
The normality of the distributions of the variables
was tested using visual (histogram and probability
graphs) and analytical methods (Kolmogorov-
Smirnov/Shapiro- Wilk tests). Within the scope of the
study, Mann-Whitney U test was used for compar-
isons between independent groups formed according
to gender and sports participation. p<0.05 was ac-
cepted as statistically significant.

I RESULTS

Descriptive characteristics of the participants were
given in Table 1. Eighteen of the participants were

TABLE 1: Descriptive data of the participants

Minimum-maximum  X£SD

Age (year) 19-30 23.1842.93
BMI (kg/m?) 17.58-31.64 2431435
American football playing time (month) 4-144 48.55+39.76
Weekly training with crampons (hour) 1-5 2.6+0.84
Daily standing time (hour) 3-12 6.35+2.51

SD: Standard deviation; BMI: Body mass index

TABLE 2: Comparison of the foot posture and function scores according to gender

Female
Minimum-maximum X+SD
FPI (dominant) (-3)-5 1.83+1.86
FPI (nondominant) (-3)-5 1.83+1.82
FFI (dominant) Pain 0-20 3.546.91
Disability 0-11 2.5+4.13
Activity limitation 0-4 0.33+0.97
Total score 0-32 6.33+£11.45
FFI (nondominant) Pain 0-20 3.56+7.04
Disability 0-12 2.61+4.37
Activity limitation 0-4 0.33+0.97
Total score 0-35 6.5+11.86

Male Mann-Whitney U test

Minimum-maximum X+SD U p value
(-1)-4 154126 1635 0.338
(-1)-4 1.77£1.27 187.5 0.77
0-13 3.73£4.43 158.5 0.233
0-7 1.36+2.15 189 0.774
0-6 0.32+1.29 184 0.508
0-19 5.41+6.61 169 0.388
0-10 3.231£3.74 158.5 0.233
0-7 1.23+2.14 182 0.601
0-6 0.41£1.33 193.5 0.844
0-17 4.86+5.63 170 0.404

SD: Standard deviation; FPI: Foot Posture Index; FFI: Foot Function Index
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TABLE 3: Comparison of foot posture and function scores between groups with less than 5 years of participation and
groups with 5 years or more of participation in sport

Senay CEREZCI DUYGU et al.
Less than 5 years of participation
(<60 months)
Minimum-maximum X+SD
FPI (dominant) (-3)-4 1.5+1.68
FPI (nondominant) (-3)-4 1.5+1.6
FFI (dominant) Pain 0-20 6.18+6.39
Disability 0-12 3.36+3.73
Activity limitation 0-6 0.59+1.5
Total score 0-32 10.14+10.22
FFI (nondominant) Pain 0-20 5.7346.24
Disability 0-11 3.32+3.98
Activity limitation 0-6 0.68+1.52
Total score 0-35 9.73+£10.23

5 years or more of participation

(=60 months) Mann-Whitney test
Minimum-maximum X+SD ] p value
0-5 1.83+£1.38 188 0.781
0-5 2.17+1.38 156.5 0.247
0-7 0.5+1.69 77 <0.000*
0-1 0.06+0.24 86 <0.000*
0-0 0 153 0.033*
0-7 0.56+1.76 66 <0.000*
0-7 0.5+1.69 775 <0.000**
0-1 0.06+0.24 95.5 0.001*
0-0 0 144 0.018*
0-7 0.56+1.76 66 <0.000**

*p<0.05; **p<0.001. SD: Standard deviation; FPI: Foot Posture Index; FFI: Foot Function Index

female (45%) and 22 of the participants (55%) were
male. 22-participant played American football for
less than 5 years (55 %) and 18 participant played
more than 5 years (45%). The FPI score of all partic-
ipants was 1.65+1.55 for the dominant side and
1.8+1.52 for the nondominant side. The mean FFI
score of all participants was 5.83+9.00 for the domi-
nant side and 5.6£8.89 for the non-dominant side. It
was found that the difference of the FPI and FFI
scores in the gender groups was not statistically sig-
nificant (p>0.05) (Table 2). There was no significant
difference between the FPI scores of the participants
who played American football for less than 5 years
and for 5 or more years (p>0.05), but the difference
between the FFI scores were statistically significant
(p<0.05) (Table 3).

I DISCUSSION

The aim of this study was to compare foot posture
and functionality in American football players ac-
cording to gender and duration of participation in
sports. This study showed that gender and duration
of participation in sports do not affect foot posture in
American football players, but duration of participa-
tion in sports is effective in foot functionality. To the
best of our knowledge, this study is one of the few
studies examining foot posture and functionality in
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American football players according to gender and
duration of participation in sports.

All sports as swimming, basketball and Ameri-
can football have specific technical movements. The
technical movements consist continuously unidirec-
tional movements, high repetition, and strong muscle
forces are produced in the distal of lower extremities
during, running, cutting, and tackling.'? In this con-
text according to Hsu et al. American football play-
ers may sustain several types of foot and ankle
injuries because of contact and noncontact mecha-
nisms.'? Safar Cherati et al. stated that postural ab-
normalities are associated with foot and ankle injuries
in professional football players.'?

In previous epidemiologic studies, upper ex-
tremity actively used sports like basketball, bad-
minton, and American football had usually foot and
ankle injuries. So, the authors thought that it is im-
portant to identify foot posture impairment before the
injury happens.'*!* Carson et al. demonstrated that
foot postures influence loading pattern of the foot and
tend to injury in American football players.'® In this
study results, the foot postures of American football
player had normal ranges (0 to +5) in dominant and
nondominant side. Desai et al. showed that there was
no difference between the foot postures of marathon
runners, badminton players and football players, and
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most of them had normal foot posture according to
the foot posture index.!” This situation can be useful
for coaches and parents to prepare appropriate pro-
gram for preventing injury in future. It is important to
prevent the American football player from overload-
ing and injuries so foot exercises should be included
in training programs.

There are many studies in the literature investi-
gating the effects of gender on foot posture.'®!° There
is no consensus about the results because those stud-
ies have usually examined the effects of different
variables in different sport and age groups. Gender is
an essential feature for foot posture. There are stud-
ies in the literature indicating that gender is not ef-
fective on foot posture in young adults while other
studies are indicating that foot injuries that girls more
likely than boys.?**! Therefore, in the literature gen-
der related changes on foot postures are still contro-
versial.'®!” Consequently, gender of individuals can
be effective on the foot postures.” Lin et al. reported
that girls were 3 times more likely than boys to sus-
tain anterior cruciate ligament injuries in high school
athletes or competitions in the United States.”’ Wentz
et al. also showed higher bone stress injuries differ-
ent patterns between females and males in military
and athletic populations.?! Hsu et al. stated that in-
juries have a higher incidence in males more predis-
posed to hamstring strains and hip/groin injuries, and
female to quadriceps strains and severe knee and
ankle ligament injuries than in female football play-
ers.!” The result of this study shows that there is no
difference in FPI between male and female Ameri-
can football players. While this result can be ex-
plained by the similar effects of foot posture, it also
shows that there is a need for studies comparing the
effect of gender on foot posture in American football
players. Research in the literature on the disparity in
injury rates between women and men has focused on
gender-based biological characteristics such as injury
mechanism, anatomy, and hormones, and has not
considered broader gender-based biomechanical in-
fluences.”?* Parsons et al. demonstrate that studies
had failed to decrease injuries rate disparity between
male and female players over 20 years.”® Tan et al.’s
study on the impact of gender following anterior cru-
ciate ligament reconstruction found that rates of graft
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failure and rupture were the same for both sexes, and
both genders were equally likely to experience ante-

26 According to Unliier et al. re-

rior knee discomfort.
ported that foot posture and gender had similar effects
on balance in asymptomatic adults.?” The researchers
showed that the frequency of injuries during training
and matches among male and female American foot-
ball players, and foot functionality in the dominant
and nondominant feet were similar, and the most di-
agnosed injury was lower extremity sprains. On the
other hand, there is a limited number of studies about
gender on foot functionality and there is no compar-
ison of foot functionality between female and male
American football players. There are some feasibility
studies about effects of exercises on foot functional-
ity.” Therefore, focusing on gender in this study of
foot evaluation heightens awareness of possible in-
fluences, challenge us to think about gender, and in-
form more effective approaches to foot and ankle
injury prevention.

American football players are more frequently
injured in the lower extremities than the upper ex-
tremities, and the most seen location of the injury is
the ankle.'>?® According to research on injuries, 85%
of injuries occurred in the lower extremities, and
sprains, muscle stiffness, and ligament rips were the
most common forms of injuries.*’ Lopezosa-Reca et
al. compared foot postures between swimmers and
footballers after about 9 years of practices.’! They
showed that FPI values obtained indicate that the
swimmers had a more strongly pronated foot posture
than the football players. Post et al. implemented that
exceeding 8 month per year in a single sport was as-
sociated with overuse injury in youth sport and ath-
letes.*? In this study results there is similar values
about FPI between sport practices more and less than
5 years. The foot functions of the athletes who played
American football for less and more than 5 years
were observed to be significantly different. The func-
tionality of the dominant and nondominant feet in
American football players is better in those who have
played for more than 5 years. In other words, Amer-
ican football players’ foot functionality, including
pain, disability and activity limitation, improves as
the duration of sport participation increases. The au-
thors thought that the musculoskeletal structures of
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foot and ankle adapted repetitive weight loading after
sport practices over time. However, repetitive me-
chanical loading can stimulate metabolism and in-
crease the strength of the ligaments with sufficient
rest and recovery.*

A functional foot is a gripping and sensory organ
that can balance body weight on a small surface, as
well as transfer body weight.'> American football
players use their feet running, standing, walking, and
directing the body. During standing, directing the
body, or running more body weight is transferred to
a foot than the other one. Long-term use of one foot
more causes overload on one side of the body.** Mus-
cle imbalances or asymmetries may occur over time
duration of participation in sports after overloading.
It is thought that this situation may adversely affect
the functionality of the dominant and nondominant
foot. However, since there are limited studies on
American Football and its effects on dominant and
nondominant posture and functionality in the litera-
ture.” Even though there are studies which shows fre-
quency of injuries and American football players’
foot posture, the effect of gender and duration of par-
ticipation in sports on foot posture and functionality
has not been investigated to our best knowledge. !>
As it is known, there is a risk of injury to the ankle
and foot of the American football player.'>* So, there
is a need for a more specific evaluation for evaluating
foot postures and functionality and the authors thus
try to show the effects of duration of participation in
sports and gender difference on the foot posture and
functionality in this study. Although this study results
showed similar foot postures and functionalities be-
tween female and male American football players,
the functionality of foot was different according to
duration of participation in sports.

LIMITATIONS

This study has some limitations. Factors that may af-
fect foot posture and foot functionality such as plan-
tar sensations and previous injuries were not
evaluated. This study was not a regression study with
large sample size, so the authors interpreted the re-
sults of a cross-sectional study. In addition, the age of
starting sports is also a factor that may affect foot
posture and functionality. One of the important limi-
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tations of the current study is that the age of starting
sports was not questioned.

I CONCLUSION

The current study shows that gender and duration of
participation in the sport do not affect the foot posture
of American football players. On the other hand,
while gender did not affect foot functionality, partic-
ipation in sports for more than 5 years positively af-
fected foot functionality. This leads us to the
conclusion that the evaluation of the foot should be
prioritized in sports branches where lower extremity
function is important, such as American football,
which was examined in our study. Evaluation of foot
function and posture of the individual participating
in sports during the duration of participation in sports
will be beneficial both in terms of improving perfor-
mance and preventing injuries. Furthermore, the eval-
uation of other parameters such as sensation of foot or
plantar pressure distribution in addition to foot pos-
ture and functionality in future studies may contribute
to our current knowledge.
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