ISSN 2221-1217

DIBHYHA AKTUBHICTAH, PHYSICAL ACTIVITY
3/10POB'A I CIIOPT. 2015. Nel(19). C. 47-57 HEALTH AND SPORT. 2015. Nel(19). P. 47-57
YK 616-001:796.333.6

INDOOR SOCCER INJURIES:

PROBLEMS AND PROSPECTS

FOR SOLVING THEM

Taras PANCHUK', Grzegorg GLAB?

"Vasyl Stefanyk Precarpathian National University,
Ivano-Frankivsk, Ukraine, e-mail: 24berkyt@rambler.ru,
University of Physical Education in Krakow, Krakow, Poland

TPABMATHU3M Y MIHI-®YTBOJII: IIPOBJIEMH TA NMEPCIIEKTUBH iX BUPIIIEHHS. Tapac
HAHYYK', I'kerox IJIAB® 'Ipuxapnamcoxuii nayionansnuii ynisepcumem imeni Bacuin Cmeganuka, lsano-
Dpankiscvk, Vipaina, e-mail: 24berkyt@rambler.ru, *Axademis gizuunozo euxosanns imeni bponicrasa Yexa ¢ Kpa-
xoai, Kpaxis, I[lonmvwa.

AnoTamnist Ha cydacHOMy erami pO3BHTKY CBITOBOTO MiHI-(pyTOONY CHOCTEPIracThCsi 3HAYHE 3POCTAHHS TPEHY-
BaJIBHKX 1 3MarajbHUX HABaHTaXKEHb, 1110 IIPU3BOJIUTH JI0 30UTHIIEHHS KUTBKOCTI CIIOPTUBHUX TPAaBM, a 3aralbHONPHHAHSTI
METO/IH JIIKYBaHHS [IPH [IbOMY He 3aB)KIU Jal0Th O)KaHUid pe3yabTaT. ToMy MeToro poOoTH OyII0 BU3HAUUTH Ta CHCTEMa-
TH3YBaTH OCHOBHI YMHHWKH PU3MKY OTPUMaHHSI CHOPTHUBHHX TpPaBM Ta TXHBOI JIOKaJli3alii mis po3polieHHs npodina-
KTHYHHX Tporpam. Ha ocHOBI aHami3y Ta y3arajibHeHHS HayKOBOI Ta METOIUYHOI JTEpAaTypH BCTAHOBJICHO, IO CXUJTb-
HICTh TI'PaBLIiB O TPaBMAaTH3My BH3HAYa€ThCsl B3AEMOIIEI0 30BHIIIHIX 1 BHYTPILIHIX YMHHHKIB, a MPOBEJCHHS TPEHY-
BAJIBHOTO Ta 3MAaraji-HOro ITPOLIECIB BUMarae po3poO0JeHHS i BIOPOB3/HKEHHS KOMIUIEKCHOI MPOrpamu MmpodilakTHKA
TpaBMaTU3My, IO MICTHTh HOBWI METOJ KOHTPOIIIO, 3aCHOBAHMI HAa MOMKIIMBOCTI IOCTIHOTO IIarHOCTYBAaHHS PiBHs
(YHKI[IOHAJIGHOTO CTaHy CIIOPTCMEHIB 3a JIOIOMOTOI0 TPhOX BHIIB MOHITOPHHIY: 0a30BOro, €TAalHOro il MOTOYHOrO,
TIPHYOMY BiZICYTHICTH IIPOrpamMu MpO(IAKTHKY € OHUM 13 OCHOBHUX YHHHHKIB PU3UKY OTPUMAaHHSI CIIOPTHBHHX TPABM.

Kunrouosi ciioBa: miHi-Qyr0O0I1, CIIOPTHBHUI TPaBMATH3M, JIOKaTi3allisl, ONOPHO-PYXOBHH anapar, podinakTika.

Problem statement and analysis of the recent studies and publications. Modern indoor
soccer is characterized by an increase in intensity of playing activities that becomes apparent in the
competition tension increase in the game episodes, decrease to minimum of passive phases in each
player’s actions, and increase of anaerobic and aerobic indices of the indoor soccer players [1].

The active phases of a game, diversity of the attack action forms and active defense forms in-
crease to maximum and the number of shoots on the competitors’ target also increases. This ten-
dency, conditioned by the indoor soccer specific character itself, every time puts greater requirements
for technical and tactical training of the indoor soccer players [2, 3]. The mentioned above factors
ultimately lead to an increase of physical load and psychological stress levels that is the reason of a
significant growth of injuries in indoor soccer [4].

Athletic injuries according to different sources comprise 10-17% from the general injury rate
(everyday, outdoor, industrial, etc.). Its indices depend on both the sports type, and the involvement
level of the respondents in sport. Injuries are the most often in soccer which is the closest type of
sport to the indoor soccer [5].

According to the modern developments an injury is defined as any damage that is experienced
by players during a planned football match or training because of which they have to miss at least
one training session or match. The UEFA Medical Committee deems it appropriate to include in this
definition the injuries that lead to a player’s ceasing of a match or training regardless of his/her
further participation in the succeeding matches and trainings and suggests to record such an injury
separately [6]. Such a definition, from our own viewpoint, is more objective, less dependent on the
frequency of trainings and matches, and applicable for determining of injuries at different indoor
soccer professional levels.

Analysis of the literary sources [1, 2, 3, 4, 7, 8] pointed an insufficient number of works regar-
ding the emergence of injuries in indoor soccer and lack of generalized research on this topic in order
to develop complex prevention programs, which are becoming increasingly important. Players, co-
aches and team’s medical staff have to understand that it is easier to prevent an injury than to treat it.

© Panchuk T., Glab G., 2015
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Work objective: study of the peculiarities of the injury causes in indoor soccer in order to
develop the prevention program.

Study methods: analysis and summarization of scientific and methodological literature.

Presentation of the main materials. Based on the complex analysis of the literary sources, we
can conclude that the players’ vulnerability to injuries is determined by the interaction of internal and
external risk factors [4, 5, 9].

The internal factors in the indoor soccer include the following: previous injury, disease, age
and gender of an athlete, experience level, functional state, flexibility, adroitness, muscle strength,
joint stability, and biomechanics. The main external factors include such factors as irrational design-
ing of the training process, type and state of the field surface, equipment, usage of special protective
means, human factor (unsportsmanlike relationships among partners, opponents, and judges), level
of competitions and presence or absence of the prevention program [9, 10].

According to different authors, 4.45 of injuries fall to a player’s share during 1000 hours of his
/her participation in official indoor soccer matches, 88.24 % of them concern lower limbs: 32.35% of
their total amount relate to ankle injuries, 17.65% are knee-joint injuries, and approximately 14.78%
are considered to be foot injuries [4, 11, 12].

The significant amount of the knee-joint injuries is caused by the fact that the joint is super-
ficially located and has a complex kinematics of the mutual movement of the constituent parts [13].
The joint functioning requires great power and resources of the whole athlete’s organism, and, if any
problems arise, the adaptation on the level of the knee-joint can exist for quite a short time. The inju-
ry may occur as a result of a direct blow to the knee-joint, thigh or shank. The contact mechanisms
include the behind blow under the knee which leads to the shank forward displacement with regard
to the thigh and ligament break [14]. The contact mechanisms are inferior to the non-contact ones
according to the frequency of the indoor injuries occurrence [4]. The non-contact mechanisms pre-
suppose that the injured joint is not subjected to an external load. The valgus shank displacement
with its simultaneous pronation is the most widespread non-contact mechanism. During sudden mo-
vements the pivot leg experiences peak loads that form great forces of its adhesion with the field
surface as a result of which it is standstill for several milliseconds. Herewith, the torque needed for a
step aside or moving direction change is transmitted to the knee joint that may cause its damage [7].

Pathology of the knee joint may be caused by the foot pathology. It has been found out that the
knee joint injury is directly dependent on different deformation processes in the foot. The possibility
of suffering an injury increases due to irregular position of the foot [15]. Some changes occur in the
athlete’s locomotor system. The result of this is the emergence of pain in the knee and, moreover,
this pain emerges much earlier than the fact of suffering an injury. The athlete gets used to various
malfunctions due to the mobilization of some organism resources, which are by far not limitless.
Thus, the knee joint “helps” to cope with the malfunctions in the foot. Over time “the helpers” suffer
themselves. “A weak link” appears at this stage. A pain syndrome emerges. There is another crucial
point. As far as the joint is quite complex according to the biomechanics law and some considerable
resources of our organism are employed for its normal functioning, it will not be able “to help” the
foot for a long time.

The foot is of great importance for the indoor soccer players’ athletic achievements. The study
of the foot adaptive capabilities while being engaged in athletics and physical training are also very
important for evaluation of its functional and morphological properties. The foot may significantly
deform under the influence of physical exercises which often leads to undesirable results both in the
dynamics of common walking and in the development of its pathologies [9]. That’s why, the detailed
and enhanced study of the foot movement capabilities in different conditions of organization of its
movement function becomes of great methodological value.

The ways for evaluation of the foot posture were described in numerous scientific works [16,
17, 18, 19]. The interconnection between the foot morphology and suffering sports injuries and, in
particular, shank injuries were examined in the work [20]. The clinical diagnostic instrument — foot
posture index (FPI), which can be used to determine the foot posture — normal, pronation, or su-
pination — on the basis of six different criteria, was used for this purpose.
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Though the mentioned techniques for determination of the foot posture allow the sports me-
dicine physician to classify the athlete’s static foot posture, the main restriction for their utilization is
that they do not account the foot mobility [20].

The evaluation of the foot posture in the work [21] was conducted with the help of the foot
mobility magnitude (FMM). The results of this study show that the measurements, needed to calcu-
late the FMM, have quite a high level of reproducibility and provide the clinician with the method of
quantitative evaluation of vertical and medial-and-lateral mobility in the middle part of the foot. We
believe it should be noted that utilization of this simple and reliable technique for better under-
standing of the athlete’s foot morphology as one of the main factors of emergence of possible pro-
blems and development of preventive measures for the indoor soccer players on its basis can be
promising.

To be effective on the field a player must: do a lot of sprints, jumps, quick direction changes,
high accuracy performance of techniques throughout a game and shots on goal — the muscle strength
is rather important for a player. Numerous studies have found an interconnection of dynamic muscle
strength with the speed which athletes can achieve when performing a sprint and force of hitting a
ball [22]. For this reason it’s necessary to take into account the fact that the evident asymmetry of
muscle strength of left and right lower limbs, as well as significant asymmetry of flexors and ex-
tensors muscle strength is a factor that may lead to sports injuries [23].

According to the data of the [4] the significant number of injuries is comprised by the muscle
disorders and sprains — 26.47%, which include 17.64% of muscle disorders and 14.71% of ligament
sprains. The mechanism of the thigh muscle sprain depends on the location. Thus, the anterior rectus
muscle sprain usually occurs when kicking a ball, whereas the injury of the posterior surface of thigh
or calf muscles happens mostly when speeding up.

The basis for injury prevention of the muscle groups is the enhancement of their flexibility, im-
provement of proprioception and teaching of the proper technique for making exercises that may be
the origin of injury risk. That’s why, the indoor soccer player must possess the following physical
fitness qualities: muscle strength, speed, flexibility and ability to withstand high loads without getting
out of shape when becoming tired.

Thus, the harmony among the strength, speed, muscle flexibility, aerobic and anaerobic endu-
rance is actually accompanied by the body constitution and it also allows the athlete to have better
and higher athletic performance efficiency and prevent injuries. The evaluation of the athlete’s poten-
tial with account of the peculiarities of the indoor soccer as a sports type requires development of the
appropriate testing and special complex of exercises. The utilization of the 11+ program for young
indoor soccer players aged 17.3 + 0.7 is examined in the work [24]. It is noticed that this program
may be used as efficient training means for improvement of physical fitness and technical characte-
ristics of young indoor soccer players. At the same time, we think that conduction of the studies on
the basis of the “11+” program in order to improve the physical conditions of the players of different
ages and qualifications may be useful when developing methods for preventing athletic injuries in
indoor soccer.

The possibility of suffering an injury in athletics is dependent to a considerable extent on the
characteristics of the field covering [25]. The field covering must be smooth and in accordance with
the UEFA requirements it must be covered by hardwood or synthetical material. The covering of the
indoor soccer fields, on which athletes have trainings and competitions are held, usually differ and
have other properties, that’s why, change of the covering influences the athletes” muscles state: in
such a case there appears a specific tension which may result in injuries. Different coverings have
different adhesion with the footwear.

Sports footwear is an important factor of efficient indoor soccer practice. Due to perfect con-
tact with the ball, provided by the footwear for the sports hall, the athlete feels the ball location wi-
thout visual control that provides him/her with the possibility to concentrate on the general game
situation on the field.

According to different sources, the sports footwear nonconformity may cause an injury [5, 26],
that’s why, it is reasonable to conduct studies for individual selection of footwear for a particular pla-
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yer with the account of orthopedics, biomechanics and type of the indoor soccer field surfaces in
order to decrease the possibility of suffering an injury with the simultaneous increase of the effici-
ency of the movements performed by him/her.

When analyzing the problem of injuries in indoor soccer, one should take into account the fact
that there is a close relationship between the athletes’ health, level of their functional capabilities, and
readiness to effective training activities [27]. Sharp increase in loads has recently significantly and
fundamentally changed the nature of trainings in indoor soccer. Therefore, only completely healthy
people, 1. e. the ones in whose health state modern research methods cannot detect any deviations,
should be allowed to take sports [28].

The past athletic injuries, even after effective treating and rehabilitation, make the athlete more
vulnerable to succeeding injuries [29]. In particular, an injured ligament is usually more sprained
than its physiological length that determines the joint instability. Such a ligament can be characteri-
zed by proprioceptive hyposensitivity due to injury of mechanoreceptors that decreases control ca-
pabilities over the accuracy of movements and may lead to another injury. The athlete’s return to a
competitive athletic practice must be gradual and in accordance with the established monitoring cri-
teria and functional characteristics for every individual case. That’s why, the criteria for returning to
the athletic practice after rehabilitation must include the following: normal range of motion, strength,
power and endurance of the muscles themselves and cardiovascular system, flexibility, coordination
and proprioception [30].

At present the relation between training and competition loads is not sufficiently studied in the
sports theory and methodology in general and in indoor soccer in particular [4, 9]. One may find ma-
ny examples when the exercises, methods and organizational arrangements, used during trainings,
are inadequate to the organism state which must be achieved to get the sport result and they may
result in an opposite effect, as well as increase the risk of suffering an injury.

To design the training process models there is a need not only to have the information about
the level of the athletes’ physical preparation but also to know the playing activity requirements for
the athlete’s organism. It has been determined that the higher level of competitions involves higher
rate of injuries [31] and the highest rate of injuries is a characteristic feature of the indoor soccer pla-
yers of the national teams [32]. The authors associate such a high index among the specialized ath-
letes solely with the high level of sports competition, continuously growing complexity in order to
provide the necessary results and long period of sporting activities on the edge of physical and me-
ntal possibilities that is also proven by the studies [33], which determined higher level of injuries
among the athletes, older than 25 years, than among the players aged 19-24.

At the present stage of the indoor soccer development, when physical abilities of athletes’ or-
ganisms reach the limit values, analysis and control of the athlete’s functional state during the season,
which will allow not only to assess the current state but also to predict and prevent the emergence of
negative changes, are crucial when planning training processes [34].

The authors of the [35] developed a new control method for grass soccer, which is based on the
possibility of continuous diagnostics of the athletes’ functional state with the help of such three types
of monitoring as base, stage and current ones. The criteria of each study type include hematological
monitoring, psychophysiological testing, body composition analysis, determination of the state of the
main power supply systems, and cardiovascular screening. The results of these studies must be used
to determine the content of the training process — development of flexibility, strengthening of mu-
scles and ligaments, warm-up nature, etc.

Development of methods for permanent functional state control with the account of specific
for indoor soccer field and laboratory tests [36, 37, 38, 39, 40] could become one of the key elements
of'a complex prevention program for this sport.

Warm-up is a constituent part of an athletic training. Warm-up is a complex of exercises that
precede the planned training or competition and their aim is not only to prepare the body of an athlete
for the upcoming special activities for the given type of sport, but also to prevent injuries [5, 41]. The
appropriate warm-up, which provides limbering-up of the muscles and increases their elasticity,
helps to improve the technique and general physical preparation of the athletes. The athletes, who
conducted a good warm-up before the indoor soccer game, can work better with high concentration.
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At the same time, the mechanisms of warm-up influence onto the subsequent competition or
training activities are different and at present they are not sufficiently studied, so conduction of the
studies to develop complexes of exercises for injury prevention in indoor soccer is topical.

Recovery is an integral part of the training process. Recovery training “cooldown” after tra-
ining or game is just as important as the warm-up. The gradual reduction of load during cooldown
helps to gradually decrease the heart rate and overall rate of metabolism, eliminate the delayed onset
muscle soreness (DOMS), and remove various toxic substances, formed during training, out of the
muscle fibers.

Cooldown is the first stage of the recovery processes that are important components for achi-
eving the sport results peak. In this context, recovery is considered as a multistage process with the
return to the original homeostasis as well as a potential of the higher readiness level to physical acti
vities [42].

A ranking place among recovery means that promote physical efficiency advancement is taken
by medical and biological means, which include: sensible nutrition, pharmaceuticals and vitamins,
protein medication, sports drinks, oxygen cocktails, physiotherapy and hydrotherapy, different types
of massages, balneotherapy, sauna etc. [43, 44, 45, 46].

However, as it can be seen from the analysis of scientific-and-methodological literature and
experience of sports practice, the recovery means used for preparation of indoor soccer athletes are
not of systemic nature and they do not always take into account training and competition loads [47,
48, 49, 50]. This approach significantly affects the increase of special performance capability, effe-
ctiveness of development of special physical qualities, increase in “shortcomings” in the technical
and tactical actions of the soccer players, which ultimately make an influence onto the quality and
effectiveness of game competitive activities and increase in the number of injuries.

Thus, at present there is an urgent need in presenting training loads and recovery means as two
sides of a single complex process [9]. The integration of the training effects and recovery means into
a single system is crucial for the management of the functional preparation, physical performance
and recovery processes in the training process. The optimum combination of tiredness and recovery
processes is the physiological basis for permanent and long-term organism adaptation to physical and
athletic loads, and the practical usage of various recovery means in the system of the indoor soccer
players’ preparation is an important reserve for further enhancement of the training efficiency,
achievement of the high preparation level, and decrease in the number of injuries in indoor soccer

Conclusions. The results of this study allow us to make a conclusion that the frequency of in-
juries in professional indoor soccer is quite high, so, at present, development and implementation of
the prevention program to prevent their occurrence are rather urgent tasks. Such a program should be
complex, take into account the main risk factors, and provide continuous monitoring of the athlete’s
functional state on the basis of modern diagnostic technologies.
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TPABMATHU3M B MUHU-®YTBOJIE:
MMPOBJIEMbBI U NIEPCITEKTUBBI
HUX PEHIEHUSA

Tapac TAHYYK', I'skerom [JIAB?

]Hpukapnamcmﬁ HAYOHATILHBIU YHUGEPCUMEM

umenu Bacunus Cmeghanuxa, Ueano-Dpanxosck, Yrpauna,
e-mail: 24berkyt@rambler.ru,

? Axademus usuueckozo 60CnUMAanUs UMEHU

bponucnasa Yexa ¢ Kpaxose, Kpaxos, [lonvwa

AnHoTanms. Ha coBpeMeHHOM 3Tane pa3BUTHS MUPOBOTO MUHHU-(pyTOOIa HabIFOAaeTCs 3Ha-
YHUTEIILHBIA POCT TPEHUPOBOYHBIX U COPEBHOBATEIBHBIX HArpy30K, YTO MPHBOINUT K YBEITUYCHHIO
CIIOPTUBHBIX TPaBM, a OOMICIPHHATHIC METOJbI JICYCHHS MPH 3TOM HE BCET/Ia JAFOT JKEJIACMBIH
pesynbrar. [losTomMy menbio paboThl OBLIO OIpEIeIeHHE M CUCTEMATH3alsl OCHOBHBIX (DaKTOpOB
pHICKa TIOTYYEHHSI CIOPTUBHBIX TPaBM, a TAKKE MX JIOKATU3AIWU TS Pa3pabOTKu MpoQHIaKTHIe-
ckux mporpam. Ha ocHoBaHMM aHainm3a U 0000IIeHHST HAyYHO-METOANIECKOH JIMTepaTyphl YCTaHOB-
JICHO, YTO HAKJIOHHOCTh UTPOKOB K TPAaBMAaTU3MYy OIIPEICIISCTCS B3aUMOICHCTBHEM BHEIITHUX U BHY-
TpeHHUX (PaKTOPOB, a MPOBEJCHHE TPEHUPOBOYHOTO M COPEBHOBATENILHOTO TIpoIiecca TpedyeT pas-
PabOTKH HOBOTO METOJ[a KOHTPOJIs, OCHOBAHHOTO Ha BO3MOYKHOCTH TMOCTOSIHHOTO JTHarHOCTHPOBa-
HUS (QYHKIIMOHATBHOTO COCTOSHHSI CIIOPTCMEHOB ITPY TIOMOIIIH TPEX BHJOB MOHHTOPHHTA: 0a30BOTO,
ATAIHOTO W TMOTOYHOTO, NMPH 3TOM OTCYTCTBHE MPOTPaMMbI MPOMWIAKTHKH SBISCTCS OJHUM W3
OCHOBHBIX (DAKTOPOB PHCKA MOJYICHHS CIOPTUBHBIX TPABM.

KiroueBsble ciioBa: MuHH-(hyTOOJ, CIIOPTUBHBIN TpaBMaTU3M, JIOKAJTU3AIHs, OMOPHO-/IBUTA-
TEJBHBIN armapar, npo(uiakTruka.

INDOOR SOCCER INJURIES:
PROBLEMS AND PROSPECTS
FOR THEIR SOLVING

Taras PANCHUK', Grzegorg GLAB?

"Vasyl Stefanyk Precarpathian National University,
Ivano-Frankivsk, Ukraine, e-mail: 24berkyt@rambler.ru,
?Bronislaw Czech Academy of Physical Education in Krakow,
Poland

Abstract. At the present stage of the world indoor soccer development there is a considerable
increase in the training and competition loads that leads to an increase in the number of sports in-
juries and their conventional treatment methods do not always produce desirable results. Thus, the
objective of the work included determination and classification of the main risk factors for sports in-
jJuries occurance and their localization for developing prevention programs. Based on the analysis
and generalization of the scientific and methodological literature, it was found out that the vulne-
rability of players to injuries is determined by the interaction both internal and external factors, and
conduction of training and competition processes in indoor soccer requires development and intro-
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duction of a complex program for injury prevention that includes a new control method which is
based on the possibility of continuous diagnostics of the athletes’ functional state with the help of the
following three types of monitoring: basic, stage and current ones. Furthermore, absence of the pre-
vention program is one of the main risk factors for sports injuries occurance.

Keywords: indoor soccer, sports injuries, localization, locomotor system, prevention.
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