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ABSTRACT

Introduction: Both handball and soccer athletes are under high risk of injury, therefore
evaluations that assist injury prevention are of high importance. Functional Movement
Screening (FMS™) is a test tool used for evaluating athletes’ movement capacity and
injury risk. The purpose of this study is to measure and compare the functional
movement capacities and asymmetries in professional soccer and handball players.
Methods: This study compared FMS™ scores of 22 elite male soccer players to 24
elite male handball players. FMS™ consists of an evaluation of seven basic
movements, scored from 0 to 3.

Results: Mean total FMS™ scores were 15.65+1.69 and 16.75 + 1.87 for handball and
soccer players, respectively. After analyzing the sub-parameters, handball players
displayed more asymmetry in shoulder mobility test as well as in in-line lunge (p<0.05).
Conclusions: With lower overall FMS™ scores and higher asymmetry scores,
handball players may be under higher risk of injury compared to soccer players.
Keywords: Sports injuries, soccer, handball.
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Amac: Futbol ve hentbol spor yaralanmalarinin sik gérildigu branslardir, bu nedenle
yaralanmadan koruyucu olabilecek degerlendirmeler énem arz etmektedir. Fonksiyonel
Hareket Taramasi (FMS™) sporcularin hareket becerilerini ve yaralanma risklerini

degerlendiren bir test bataryasidir. Bu arastirmanin amaci profesyonel hentbol ve
futbolcularin fonksiyonel hareket kapasiteleri ile asimetrilerinin karsilastiriimasidir.

Gere¢ ve Yontemler: Bu calismada 22 elit erkek futbolcu ile 24 elit erkek
hentbolcunun FMS™ skorlari karsilagtirilmistir. FMS™ analizi yedi temel hareketin
degerlendirilip her harekete 0-3 arasi bir skor verilmesi ile yapiimaktadir.

Bulgular: Ortalama total FMS™ skorlari, hentbol ve futbolcular icin sirasiyla
15.65+1.69 ve 16.75 + 1.87 olarak bulundu. Alt parametreler arastirildiginda, omuz
mobilite testi ve in-line lunge hareketlerinde hentbol oyuncular daha asimetrik bulundu.
(p<0.05).

Sonug: Daha dusik total FMS™ skorlari ve ylksek asimetri skorlari g6z 6nine
alindiginda hentbol sporcularinin futbolculara kiyasla yaralanma risklerinin daha ylksek
oldugu séylenebilir.

Anahtar Sézciikler: Spor yaralanmalari, futbol, hentbol
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INTRODUCTION

Both handball and soccer athletes are under
high risk of injury, therefore evaluations that
assist injury prevention are of high importance.
Professional soccer players possess 1000 times
more injury risk than common industrial
professions. Professional soccer players’ injury
rates were reported as 8.5 injuries per 1000
hours between 1994-1997 and as 9.4 per 1000
hours during the 2001-2002 season (1,2). An
11-year follow up study of UEFA Champions
League reported 7.6 injuries per 1000 hours
(95% Confidence Interval 7.4 to 7.8), and
revealed that match injury rates were almost
seven times higher than training injury rates
(26.7 vs 4.0/1000 h, RR 6.7, 95% CI 6.4 to 7.0,
p<0.001) (3). On the other hand, injury
prevalence for young handball players during
one season was 53.60% (4).
The injury incidence rates among elite Brazilian
handball players were reported as 3.7/1000 h
during training and 20.3/1000 h during matches
(5). Most affected body regions by traumatic
injuries in handball players are ankle and knee.
Shoulder and knee are most commonly affected
by overuse injuries. Muscle injuries, sprains and
contusions are the most common traumatic
injury types, whereas the most common overuse
injury is tendinopathy (5). On the other hand,
lower extremities are the most commonly
injured regions in soccer, namely the thigh,
knee, ankle and hip/groin. Muscle strain,
ligament sprain and contusion are the most
common injury types (6).

Numerous clinical movement screening tests
have been developed over the years in order to
predict and prevent sports injuries. Some of the
widely used screening tests are as follows:
Functional Movement Screen™ (FMS™), Star
Excursion Balance Test, Y Balance Test, Drop
Jump Screening Test, Landing Error Scoring
System, and the Tuck Jump Analysis (7). FMS™,
designed by Cook and colleagues (8), is a

reliable instrument with consistent scoring
criteria (7). FMS™ consists of seven basic
movement tests that require both mobility and
stability. The result is used in order to estimate
injury risk. Minick and colleagues have shown
that FMS™ has high interrater reliability (9).
Injury risk of athletes with a total FMS™ score of
14 or less is found to be higher (10). Among
American football players, FMS™ scores less
than 14 were significantly associated with
serious injuries (11). Low FMS™ scores are able
to predict injuries in firefighters as well (12).
Although evidence on injury predicting
capabilities of FMS™ is still limited, it is a widely
used tool among sports professionals, probably
due to its low cost and simplicity to implement.
Use of FMS™ is not limited to athletic world
either, it is also applied for chronic conditions in
non-athletic populations, such as chronic back
problems and chronic ankle instability (13,14).

Functional movement is defined as the balance
established between mobility and stability while
performing basic movements in a correct and
efficient manner. Functional movements can be
affected by lack of proprioception or postural
control. FMS™ also assesses quality and possible
limitations of basic locomotive movements and
asymmetries in  exhibited = movements.
Asymmetry and compensatory movements may
be associated with injury risk, therefore
identification of these are also crucial.

MATERIAL AND METHODS

Ethics approval was obtained for this study from
Necmettin Erbakan University Ethics Committee
(2017/948). Informed consent was obtained
from all individual participants included in the
study. This research involved 22 male soccer
players and 24 male handball players. Handball
team competed in the Turkish Male Handball
Super League and soccer team competed in the
U19 Elite League A at the time of the research.
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Both teams were based in the same city and
both teams had a training schedule of 4 sessions
a week, each session averaging 1.5 hours.
Functional movement screen was conducted by
a physical therapist from the research team.
Seven movements were assessed: hurdle step,
in-line lunge, shoulder mobility, trunk push-up,
deep squat, active straight leg raise, rotator
stability. Movements were scored using a
standard 0-3 ordinal system. Scoring was done
as follows: 0 if pain was present, 1 if the athlete
failed to complete the movement, 2 if the
movement was completed with compensatory
movements and 3 if movement was performed
perfectly.

All athletes were tested in the afternoon before
training. Both of teams were tested in pre-
season training period. During evaluation, two
high-resolution cameras were used and

Functional Movement Abilities of Handball and Soccer Players

recordings were utilized for analysis. For
determining asymmetry, the difference between
right and left measurements was calculated for
each test. The difference greater than 1
considered as asymmetry. In order to compare
the average and total FMS™ scores among
groups, independent T-test was used. x2- test
was applied for categorical variables, Fisher’s
Exact was used for 2x2 charts and odds ratio
was assessed. Statistical analysis was performed
using SPSS v20.0.

RESULTS

Demographic and anthropometric
characteristics of handball and soccer players
are listed in Table 1. Handball players were
significantly taller and had higher body weight
compared to soccer players. However, there
were no significant differences between groups
regarding age and body mass indexes (BMI).

Table 1. Anthropometric and demographic characteristics of the
players (n=24 for handball, n=22 for soccer)

Mean #* SD p values
i Handball 182.21+7.12 G
eight Soccer 177.18 + 6.6 p<0.
. Handball 80.58 + 18.38

Weight p<0.05
Soccer 71.27 +8.62
Handball 20.50 £ 5.26

Age p>0.05
Soccer 18.91 +1.07
Handball 24.11 £ 4.29

BMI p>0.05
Soccer 22.67 £2.16

BMI: Body mass index, SD: standard deviation

FMS™ average and total scores for handball and
soccer groups are presented in Table 2. A
significant difference between two groups in
terms of total scores and average scores was
observed (p<0.05). Total and average scores of
handball players were lower than soccer
players.
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In the FMS™ analysis, cut-off value for injury
prediction is accepted as <14.4 (10). 4 handball
players and 1 soccer player scored below 14.4.
Total asymmetry is accepted to be evident if
athlete had at least one asymmetry in four
movements (Table 3.)
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Table 2. FMS™ average and total scores

G. Bilen Kiirkli, A. Bayrak, M.P. Yargic, et al

Handball

Soccer

P
FMS™Movement Total 15.65 £ 1.69 16.75 + 1.87 p<0.05
FMS™ Group Average 2.23+0.25 2.40+0.28 p<0.05
Values are presented as mean #* standard deviation.
Table 3. Asymmetry status of soccer and handball athletes in four movements
Soccer Handball Comparison

between soccer and
Asymmetry No asymmetry Asymmetry No asymmetry handball teams for

each movement

Hurdle step 1 22 5 19 X2=2.68 p>0.05
In-line lunge 1 22 7 17 Xx2=4.84 p<0.05
Leg raise 2 20 2 22 x2=0.00 p>0.05
Shoulder _
mobility 1 21 9 15 x2=7.32 p<0.05
Total 5 17 16 8 x2=8.93 p<0.05
asymmetry
DISCUSSION Mean score of CrossFit group was found to be

This research compared the FMS™ scores of 24
elite male handball players to 22 elite male
soccer players. Instead of comparing handball
and soccer teams that both compete in their
Super League, it was preferred to analyze a
handball team from Turkish Male Handball
Super League and a soccer team from U19 Elite
League A, because the training intensity and
frequency of a Super League soccer team was
much higher than a Super League handball
team, also the number of matches they played
and the number of tournaments they attended
in one season were different. These two teams
were more similar by means of training and
match intensity and frequency. In this study, it
was found that elite soccer players had higher
FMS™ scores than handball players. There is
limited amount of research that compares
functional movement scores of athletes from
different sports branches. In 2016, Tafuri et al.
compared FMS™ scores of body-builders,
professional weight-lifters and CrossFit athletes.

higher than the others (CrossFitters 15.2+1.7,
weight-lifters  14.8+2 and body-builders
14.24+1.9). On the other hand, CrossFitters were
more symmetric than others (15). In the current
study, soccer team players were more
symmetric than handball players.

When total FMS™ scores of 1st and 2nd Division
Polish handball players were compared, mean
scores of players from the 1st Division were
reported as 15.5 + 1.9, and of players from the
2nd Division as 15.4 * 2.6 points (16). This
study aimed to evaluate potential risk of injury
among handball players. 30 handball players
were evaluated using the functional movement
screen and athletes were reevaluated after 6
months. Authors have concluded that FMS™ may
be a useful tool to identify certain adaptations in
shoulders of handball players (16).

In 2007, Kiesel et al. conducted a research
including 46 soccer players and reported that
average score of injured players was 14.3 while
it was 17.4 for the healthy ones (11). As a result,
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it was stated that FMS™ could be used in injury
risk prediction. In our study, 1 soccer player out
of 22 scored below 14 points, while other 21
players scored above. Injury history of the
player that scored below 14 was congruent with
the test result.

An interesting research demonstrated that
origin of the player also affected the
fundamental movement competency @ in
professional baseball players. Dominican
Republic born players had better right sided
shoulder mobility, whereas United States born
players had better active leg raise and trunk
stability push-up scores (17). Our participants
were not diverse enough in means of origin,
therefore we were unable to test the effect of
origin in our study.

Researchers have reported that body mass
index and body composition are important
factors in functional movement scoring in
college football athletes. Obese athletes have
scored less in total; as well as in deep squat,
hurdle step and in-line lunge. There was also a
significant negative correlation between
composite FMS™ and body fat percentage (18).
Another study that investigated correlation
between body composition and functional
movement scores in elite volleyball, soccer and
rugby players reported similar results. They
have also come to the conclusion that there is
negative correlation between percentage of
fat mass, upper arm fat area and FMS™ total
score (19). Obese athletes may be common in
college football players but not among elite
soccer and handball players. There were no
obese athletes in our study, therefore we could
not talk about the effect of body mass index on
FMS™; and we did not have body composition
measurements of the participants. For that
reason, we are unable to comment on the
correlation of body composition and functional
movement scores in our study. The latter study
also compared the scores of volleyball, soccer
and rugby players in means of FMS™. They have
found that rugby players have the lowest total
scores, whereas the volleyball players had the
highest.

Functional Movement Abilities of Handball and Soccer Players
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To our knowledge, there is no research
published that compare the FMS™ scores of elite
male soccer and handball players. However,
Letfatkar et al. evaluated the FMS™ scores of
male and female soccer, basketball and handball
players. Unfortunately, within this research
there was not any comparison between sports
branches and average scores of all athletes, but
the average score of all male athletes was
reported as 16.9 (20). Average score of soccer
and handball players in our study was 16.17,
which was similar to the abovementioned
results of Letfatkar et al. In the current study, it
was aimed to compare FMS™ scores of an upper
extremity dominant team sport players with a
lower extremity dominant team sport players.
Future research may include a full season injury
profile of such two teams and investigate the
correlation of the injury severity, location and
type with preseason FMS™ scores.

In 2017, Lubiatowski et al. analyzed
glenohumeral adaptation and  shoulder
pathologies in professional male handball
players and found a correlation between

shoulder rotation deficits and shoulder pain and
impingement syndrome (21). It was stated that
shoulder rotation evaluation proved injury risk
in handball players. In a research by Edouard et
al. in 2013, it was found out that internal and
external rotation muscle imbalance resulted in
high injury risk (22). In our study handball
players showed higher shoulder asymmetry
than soccer players which implied that handball
players might be under higher risk of shoulder
injury.

There are several limitations of this study. First
of all, the sample size is limited to one team
members from two sports branches. This
impairs the generalizability of the study.
Another limitation is the lack of follow-up of the
teams. Reporting the actual injury rates of these
two teams for at least one full season would
increase the strength of the study.

CONCLUSION

It was found that soccer players had higher total
FMS™ scores than handball players, which
showed that soccer players displayed better
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functional movement patterns. Soccer players’
movements were also more symmetric than
handball players. Handball players had higher

shoulder

internal and external rotation

asymmetry. According to FMS™ scores, it was
assumed that the players of the handball team
had higher risk of injury compared to soccer
team.
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