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Abstract

Background: The rehabilitation of professional wrestlers is particularly important due to the traumatic nature of the sport
and the need for a rapid recovery in order to return to competitive activity. Combat sports involve intensive physical exertion
and frequent musculoskeletal injuries, necessitating a comprehensive, evidence-based approach to rehabilitation. Improving
rehabilitation programs by taking into account the individual characteristics of athletes and introducing innovative
technologies and interdisciplinary methods helps to accelerate recovery and reduce the risk of repeated injuries, which
directly affects the duration and success of a professional career.

Aim. To analyze modern approaches to complex rehabilitation of professional athletes-wrestlers according to the data of
international studies.

Search strategy. A systematic search strategy was used to conduct a qualitative and substantiated literature review on
the topic of improving the rehabilitation of athletes involved in wrestling at the professional level. The main sources of
information were the leading international and national scientific databases: PubMed, Scopus, Web of Science, and Google
Scholar. Search queries were formed using combinations of key words and terms, both in English and Russian. The English-
language databases used the following terms: ‘combat sports’, ‘wrestling, ‘professional athletes’, ‘sports rehabilitation’, ‘injury
recovery’, “physiotherapy”, ‘neuromuscular rehabilitation’, ‘psychological recovery’, ‘injury prevention’, ‘personalized
rehabilitation’, ‘technology in rehabilitation’. Publications from the last 10 years (2014-2024) containing original research,
meta-analyses and systematic reviews on rehabilitation of professional athletes, especially in the field of wrestling, were
considered as inclusion criteria. Priority was given to papers describing innovative, evidence-based and interdisciplinary
approaches. Exclusion criteria included non-peer-reviewed articles, non-athletic trauma publications, and studies conducted
on amateur or junior samples.

Results and conclusions. A critical analysis of current scientific literature indicates that the multidisciplinary model of
rehabilitation represents the most effective and scientifically grounded approach in restoring the functional capacity of
athletes engaged in professional wrestling. This model conventionally integrates physiotherapy, kinesiotherapy,
psychological support, and nutritional correction, thereby addressing the complex interplay of physical, metabolic, and mental
recovery factors.

It has been consistently reported that the predominant injuries observed among wrestling athletes include trauma to
joints and muscles, as well as cranio-cerebral injuries, all of which require a comprehensive and systemically coordinated
rehabilitation strategy. Given the high biomechanical demands of wrestling and its inherent injury risks, rehabilitation cannot
rely on generalized protocols but must instead adopt sport-specific and individualized regimens.
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Beepenue: Peabunutaums npodeccmoHanbHbix 60pLOB 0COBEHHO BakHa B CBA3W C TPaBMATUYHOCTBIO 3TOr0 BUAA
cnopTa 1 HeobxoAMMOCTbI0 BbICTPOrO BOCCTAHOBMEHWS ANst BO3BPALLEHWNS K COPEBHOBATENbHOW AeATenbHoCTU. Boesble
BMObl CMOpTa CBSA3aHbl C WHTEHCWBHLIMM (DU3NYECKMMM Harpy3kamu W 4acTbiMM TpaBMamu OMOPHO-ABUraTeNbHOMo
annapata, 4to TpebyeT KOMMMEKCHOro, HayyHo 0BOCHOBAHHOrO noaxoda K peabunutaunn. CoBepLIEHCTBOBaHWE
peabunuTaLmoHHbIX MPOrpamMM C yY4eTOM MHAMBWAYanbHbIX OCOBEHHOCTEN CMOPTCMEHOB, BHEAPEHWE WHHOBALMOHHbBIX
TEXHOMNOMI N MEXAMCLMNIMHAPHBIX METOAOB NO3BOMSET YCKOPUTb BOCCTAHOBIEHME 1 CHU3UTb PUCK MOBTOPHBIX TPABM, 4TO
HanpsMYH BMSIET HA NMPOLOMKATENBHOCTb U YCMEWHOCTb NPO(ECCHOHANBHOM Kapbepsl.

Llenb. MpoBecTn aHanu3 CoBpeMEHHbIX NOAXOAO0B K KOMMMEKCHON peabunutaumn npodeccoHanbHbIX CropTCMEHOB-
B0pLOB MO AaHHBIM MEXAYHAPOAHbIX UCCNEf0BaHMIA.

Crtpateruss noucka. [lns npoBeaeHus KavyeCTBEHHOrO M oBocHoBaHHOrO 0630pa nuTepaTypbl MO Teme
COBEPLUEHCTBOBAHMS peabunuTaumn CopTCMEHOB, 3aHUMAKOLWMXC eAMHOBOPCTBaMM Ha NPO(ECCMOHANbHOM YPOBHE,
Obina uMcnomnb3oBaHa CTpaTerus cuctematnyeckoro noucka. OCHOBHBIMM WCTOYHMKAMW WHAOpPMALMM CTanu Bedyliue
MeXOyHapoaHble W HauuoHanbHble HayyHble 6asbl AaHHbix: PubMed, Scopus, Web of Science n Google Scholar.
lMonckoBble 3anpockl HOPMUPOBANUCH C UCMOMb30BAHMEM KOMOMHALMIA KITIOYEBbIX CIIOB U TEPMUHOB, Kak Ha aHrUACKOM,
TaK 1 Ha PYCCKOM A3blkax. B aHrnossbiuHbIx 6asax JaHHbIX MCMONb30Ban1ch CNeaytowme TepMmuHbI: ,60€BbIe BUAbI CnopTa’,
,0opbba’, ,npodeccuoHanbHble  CMOpTCMEHbI, ,CNOPTWBHAs peabunutauus, ,BOCCTAHOBNIEHWE MoOcne TpaBM‘,
,u3noTepanus”, ,HelpoMmbilleyHas peabunutaums®, ,MNCUXONOTMYECKOe BOCCTAHOBNEHME", ,NpodunakTka TpaBM",
,MEPCOHanM3NpoBaHHas peabunuraums®, ,TexHonmoruu B peabunutauun®. B kayecTBe Kpumepueg 8KIIIOYeHUs
paccmatpusanuch nybnukauum 3a nocnegnue 10 net (2014-2024 rr.), copepxallme opurMHanbHble UCCNeaoBaHus, MeTa-
aHanu3bl W cucTematyeckue 0630pbl, NOCBALLEHHbIE peabunuTauum NpodeccuoHanbHbIX CMOPTCMEHOB, OCODEHHO B
obnact 60eBbIx MCKycCTB. [puopuTeT oTHaBanca paboTam, ONUCHIBAIOLWMM MHHOBALMOHHBIE, HAay4HO OBOCHOBAHHbIE
MeXOuCUMNAMHapHble nogxodbl. Kpumepuu UCKMIOYEHUS BKMIOYAnMW He peLeH3upyemble cTaTbu, nybrvkauwm, He
MOCBSLLEHHbIE CMOPTUBHOM TPaBMe, a Takke UCCNEA0BaHMS, NPOBEAEHHbIE Ha MIOBUTENBCKIX MW OHUOPCKMX BbIBOPKaX.

PesynbTtatbl M BbIBOAbL. KpUTWMYeCKMiA aHanu3 COBPEMEHHOW HAyyHOW nuTEpaTypbl MOKa3biBaeT, uTo
MynbTUAMCLMNAMHAPHAs MOAenb peabunutauun npeactasnseT cobon Hanbonee aheKTUBHBIA U HAYYHO OBOCHOBAHHBIN
MoLX04 K BOCCTAHOBMEHMIO (DYHKLIMOHAMbHbIX BO3MOXHOCTEN CMOPTCMEHOB, 3aHMMAIOLLMXCS npodeccroHanbHoi 6opbboit.
OTa Mogenb TpaguuMOoHHO 06beanHsieT U3MoTepaniio, KMHEe3MOTepanuio, NCUXOMOTMYECKy0 MOLAEPXKY U KOppeKLuo
nUTaHWs, TeM CaMbIM YCTPaHSsA COXHOe B3auMoZencTBue (U3MYeckuX, MeTabonnyeckux W MCUXMYECKNX (aKTOpOB
BOCCTaHOBMEHNS.

HeopgHokpaTHo coobLanock, Yto npeobnagatowme TpaBMbl, HabnogaeMble y CNOPTCMEHOB-60PLIOB, BKITIOYAKT TPaBMbl
CYCTAaBOB M MbllL, a TaKKe YepenHO-MO3roBble TPaBMbl, BCE 13 KOTOPbIX TPEDYIOT KOMMMEKCHOW M CUCTEMHO
CKOOPAWHMPOBAHHOI CTpaTernn peabunutauun. YuutbiBas BbiCokMe HruomexaHuyeckue TpeboBaHus k crnopTuHoi 6opbbe
W MPUCYLLMI €if pUCK TpaBM, peabunuTauusi He MOXET OCHOBbIBATbCS Ha OOLLENpUHATBIX MPOTOKOMax, a LOMmKHa
NPOBOAUTLCA MO MHAMBMAYANBHBIM CXEMaM, CreumdUYHbIM 15 JaHHOMO Buaa cropTa.

Knroyeenie cnosa: peabunumauyusi, 6opbba, cnopmugHas peabunumauus, 0CCMaHOBIEHUE NOCIE MPasm
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Kipicne: Kacibu pewnreiime cnopTneH aiHanbicaTbiH CMOPTLbINAPAbI OHANTY CMOPTTbIH, XapakaTTaHyblHa XaHe
Oacekere kabineTTi apekeTke KalTa opany yLiH Xbifgam KamnmnblHa KenTipy KaxeTTiniriHe GainaHbICTbl eTe MaHbi3abl.
YKekne-xeKk CnopTbl KapKblHAbI (u3nkanblk, OEnceHAinikneH XaHe TipeK-KMMbIN annapaTbiHbiH, XUi XapakaTTapbiMeH
GaiinaHbICTbl, Byn OHanNTyra KelleHai, fbinbiMi HerisgenreH Tacinai kaxeT eteqi. CnopTLbINapablH, XeKke epeKenikTepiH
eckepe OTbIpbINn, OHaNTy 6afgapnamanapblH XeTingipy, MHHOBALMSANbIK TEXHONOMMANap MeH NaHapanbik aAiCTepdi eHrisy
KannblHa KenTipydi xepengeTyre XaHe kauTa xapakar any KayniH asantyra MyMmkiHgik Gepedi, 6yn kacibn maHcanTbiH,
y3aKTblfbl MEH TabbICTbINbIFbIHA TikeNen acep eTeai.

Makcatbl. Xanbikapanblk 3epTTey [AepekTepi HerisiHae kacibT-cnopTwbi-banyaHaapapl KeweHabl OHANTyabiH,
3amaHayu TacingepiHe Tangay Xypriay.

I3gey cTpaterusicbl. KaciOu geHreine xekne-xekneH anHanbicaTbiH CNOPTLUbINAPAL! OHANTYAbI XKETINAipy TaxkbIpbiObl
OoiibiHWa aaebueTTepre cananbl XaHe HerismenreH Loy Xypridy yiliH XyAeni i3gey cTpaTerusickl KonaaHbingpl. Herisri
aKknapar Ke3sfepi XeTeKLli Xanblkapanblk, XaHe yNTTbIK fbinbiMu ManimeTTep 6asackl bongel: PubMed, Scopus, Web of
Science xaHe Google Scholar. I3aey cypaynapbl afbiflblH XoHE OpbIC TINAEPIHAE KINT ce3nep MeH TepMUHAEPOiH,
TIPKECIMIH KONAAHY apKbiNbl KanbINTacTbl. AfbiNlbIH TiNiHAEr ManimeTTep GasacbiHaa Keneci TepMUHAEP KONAaHbINAbI:
"xekne-xek", "kypec", "kacibn cnopTwbinap”, "cnopTTbik, OHaNTY", "XapakaTTaH KeliH kanmblHa kenTipy", "duavoTepanns”,
"HeNpoByYMLLBIKETTIK OHANTY", "MCMXONOTUAMNbIK KannbiHa KenTipy', "XapakaTTaHygblH, angbiH any"," xekeneHgipinrex
oHanty", "texHonorusanap oHantyga". Cownsbl 10 xbingasbl (2014-2024) 6acbinbimMpap kacibu cnopTwbinapasl, acipece
XEKNe-XeK eHepiH OHANTyFa apHanfaH TyNHyCKa 3epTTeynepsi, MeTa-Tangaynapbl XaHe Xyiheni wonynapasl KaMTUTbIH
BacbinbiMaapabl Kocy kpumepulinepi peTiHAE KapacTbipbinabl. VIHHOBALMANbIK, FbINbIMIA HETI3LENTeH XaHe NaHaparblk,
ToCinAepai cunaTTanTbiH XyMbicTapFa 6acbiMabik bepingi. Epexwenik kpumeputnepiHe peuensusnaHbaraH Makananap,
CNOPTTbIK KapakaTka apHanmaraH bacbinbiMaap, COHAal-ak, ayeCKOMbIK, HEMECe xacecnipiMaep ynrinepiHge Xyprisinrex
3epTTeynep Kipgi.

Hatxenep MeH KOpbITbIHAbINGP. Kasipri foinbiMi aaebueTTepre CbiHW Tangay KepCeTKEHOEW, OHaNTyabiH,
Kencanarbl Mofeni Kacibn KypecneH aiHanbiCaTbiH CMOPTLUbINAPAbIH, PYHKUMOHANAbIK KabineTiH kanmnbiHa KenTipyaeri e,
TMIMAI KSHE fbINbIMM HeridgenreH Tacin Gonbin Tabbimagsl. byn Mopenb uanoTepanusiHbl, KMHE3WOTEpanusiHbl,
MCUXONOTUSNbIK ~ KOMaydbl JKaHe TamakTaHydbl Ty3eTydi wapTTel Typgde OipikTipedi, ocbimaiwa dusmkanbik,
MeTabonuKanbIK XaHe NCUXMKanbIK KanmblHa KenTipy (akToprapbiHbiH, KYPAENi e3apa sapekeTTecyiH kapacTbipagbl.

Kypec cnopTiwbinapbl apackiHAa Xwi keageceTiH xapakattapra OybiHAap MeH BynLUbIKETTEPAiH, XapakaTTapbl, COHAaN-
aK 0ac MubIHbIH XapakaTTapbl xaTafbl, onapgbiH, Oaprbibl KEWeEHAi XoHe Xyheni Typae YWNeCTipinreH oHanTy
cTpaTermscblH KaxeT eTeqi. KypecTin, xorapbl OroMexaHuKkanblk, TanantapbiH XaHe OHbIMEH BalinaHbICTbl XapakaT any
KayniH eckepe OTbIPbIN, OHAMNTY XannbifaHFaH XxaTTamarnapsa CyMeHe anmaifbl, OHblH, OpPHbIHA CMIOPTKA TaH XaHe Xeke
pexumaepai kabbinaaybl kepex.

Tylindi ce3dep: oHanmy, Kypec, CnopmmbIK OHaImy, Xapakammat KeliiH KannbiHa Kenmipy.
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Introduction

Wrestling, as one of the most physically demanding and
strategically complex combat sports, imposes intense
physiological and psychological stress on athletes,
particularly at the professional level. Due to its high-contact
nature and repetitive exposure to high-force maneuvers,
professional wrestling is associated with a significant risk of
acute and chronic musculoskeletal injuries, including
ligament  sprains, joint dislocations, and spinal
compressions. These injuries not only affect athletic
performance but can also compromise long-term health and
career longevity.

Furthermore, psychological readiness, motivation, and
fear of reinjury - factors that significantly influence
rehabilitation outcomes - remain insufficiently addressed
within many existing clinical models.

Therefore, the development of comprehensive, context-
specific rehabilitation strategies remains a scientific and
practical imperative. Future directions should focus on the
systematic validation of sport-specific protocols, the
integration of mental health frameworks, and the
longitudinal assessment of return-to-play outcomes. Only
through such a multifaceted and evolving approach can the
goals of injury prevention, functional restoration, and career
sustainability be effectively achieved in the demanding
context of professional wrestling.

Objective. Analyze modern approaches to the complex
rehabilitation of professional wrestler athletes based on
international researchs.

Search strategy. A systematic search strategy was
used to conduct a qualitative and substantiated literature
review on the topic of improving the rehabilitation of athletes
involved in wrestling at the professional level. The main
sources of information were the leading international and
national scientific databases: PubMed, Scopus, Web of
Science, and Google Scholar.

Search queries were formed using combinations of key
words and terms, both in English and Russian. The English-
language databases used the following terms: ‘combat
sports’,  ‘wrestling, ‘professional  athletes’,  ‘sports
rehabilitation’, ‘injury  recovery’,  “physiotherapy’,
‘neuromuscular  rehabilitation’, ‘psychological recovery’,
‘injury prevention’, ‘personalized rehabilitation’, ‘technology
in rehabilitation’.

Publications from the last 10 years (2014-2024)
containing original research, meta-analyses and systematic
reviews on rehabilitation of professional athletes, especially
in the field of wrestling, were considered as inclusion
criteria. Priority was given to papers describing innovative,
evidence-based and interdisciplinary approaches.

Exclusion criteria included non-peer-reviewed articles,
non-athletic trauma publications, and studies conducted on
amateur or junior samples.

Search results and their discussion.

Professional martial arts encompass a variety of
disciplines, each with unique injury patterns due to
differences in techniques, rules, and contact levels. This
section provides an overview of the common types of
injuries, including concussions, fractures, and soft tissue
injuries, drawing from research on various martial arts such
as mixed martial arts (MMA), karate, taekwondo, and Muay
Thai.

Types of Injuries in Professional Martial Arts

Empirical studies show that the prevalence and severity
of concussions vary significantly between different types of
martial arts. It depends on the level of contact, the rules of
competition, and the biomechanics of the punches.

In professional MMA, concussions are among the most
frequently reported injuries. A significant portion of these
injuries are related to knockouts (KO) and technical
knockouts (TKO), both of which involve rapid deceleration
acting on the brain. According to recent epidemiological
data, approximately 14.7% of all injuries in professional
MMA competitions are classified as concussions, with
significant regional differences in incidence rates. In
particular, competitions held in African regions show higher
rates of concussions compared to competitions in North
America, indicating potential differences in regulatory
frameworks, standards of protective equipment, or athlete
training practices [17].

These findings collectively underscore the importance
of sport-specific concussion surveillance, injury prevention
programs, and evidence-based return-to-play protocols,
particularly in high-risk disciplines within the broader
spectrum of martial arts.

Taekwondo, known for its emphasis on kicking
techniques, also sees a notable number of concussions.
The fast-paced nature of the sport and the use of headgear
in competitions contribute to the risk of head injuries
[20],[3].

The long-term effects of repeated concussions, such as
chronic traumatic encephalopathy (CTE), are a growing
concern in martial arts. As such, concussion prevention and
proper management are critical to ensuring athlete safety
[5].

Fractures in Martial Arts

Fractures are another common type of injury in martial
arts, often resulting from high-impact strikes, falls, or
awkward landings. The distribution of fractures varies by
discipline:

Fractures in MMA frequently occur in the hands, fingers,
and facial bones due to the nature of strikes and grappling
maneuvers. Upper limb fractures are particularly prevalent,
with metacarpal injuries being common [39].

In karate, fractures are less common than soft tissue
injuries but can occur, particularly in the face and head
regions. Nasal fractures and orbital injuries are not
uncommon due to direct strikes [22].

Within the discipline of Muay Thai, a traditional full-
contact combat sport originating from Thailand, fractures of
the lower and upper extremities represent a prevalent
category of traumatic injury. This is largely attributable to
the technical emphasis on powerful kicks and upper-limb
strikes, which subjects specific anatomical regions to
repetitive high-impact forces [33].

Clinical observations and injury monitoring data show
that fractures of the shin and metatarsal bones are
particularly common in Muay Thai practitioners. This is due
to the frequent use of shin kicks and foot blocks during
sparring and competition. At the same time, the intensive
use of elbows and fists in offensive and defensive actions
contributes to a high incidence of fractures of the hands,
forearms and elbow-radial complex [14].

202



Hayka u 3apaBooxpanenue, 2026 T.28 (1)

0030p JAuTEPATYPHI

In severe cases, such injuries may require surgical
intervention, including internal fixation or reconstructive
procedures, which is associated with long periods of
rehabilitation and temporary cessation of sports activities.
Functional results and the time to return to sports depend
on the severity of the fracture, early treatment, and
compliance with individual rehabilitation protocols [13].

Given the frequency and potential severity of fractures
in Muay Thai, preventive strategies are of paramount
importance. These include advanced technical training, the
use of protective equipment (such as shin guards, hand
bandages), and strict adherence to safety and competition
rules. In addition, coach training and athlete awareness
programs play a vital role in shaping a culture of injury
prevention in the sport [55], [60].

Overall, the high-intensity nature of Muay Thai requires
a dual focus on optimizing performance and mitigating
orthopedic injuries, emphasizing the importance of
integrated efforts between athletes, coaches, medical
professionals, and sports governing bodies [49].

Soft Tissue Injuries in Martial Arts

Soft tissue injuries in MMA are prevalent, with
contusions and lacerations being the most frequent. The
head, face, and neck regions are particularly susceptible to
these injuries due to the full-contact nature of the sport [25].

In karate, soft tissue injuries such as contusions and
bruises are common, particularly in the face and head
areas. The high-impact nature of kicks and punches
contributes to the prevalence of these injuries [9].

Taekwondo practitioners often experience soft tissue
injuries in the lower extremities, particularly in the legs and
knees, due to the emphasis on kicking techniques. Contusions
and muscle strains are frequent occurrences [20].

Soft tissue injuries, while often less severe than
fractures or concussions, can still lead to significant
downtime for athletes. Proper warm-up routines, stretching,
and conditioning can help reduce the risk of these injuries
[52].

Modern approaches to rehabilitation in sports
medicine

In recent years, modern approaches to rehabilitation in
sports medicine have undergone significant changes that
have emphasized an interdisciplinary and integrative
framework that synergistically combines traditional
therapeutic methods with innovative practices. This
paradigm shift reflects a growing understanding of the
complex interplay between the physical, psychological, and
functional aspects of an athlete's recovery process.
Comprehensive care models that take into account all
aspects of an athlete's health status are currently
considered necessary to achieve optimal rehabilitation
outcomes [37],[4].

The collaborative work of a multidisciplinary team plays
a key role in developing modern rehabilitation strategies.
Such teams include sports physiotherapists, orthopedic
sports doctors, psychological surgeons, and sometimes
nutritionists and biomechanics specialists [68]. The
scientific literature consistently highlights that effective
communication and coordination among team members are
criical determinants of the rehabilitation trajectory and
directly influence the athlete’s timeline for returning to sport.
A multidisciplinary approach ensures that the athlete’s

physical recovery, psychological resilience, and social
reintegration are managed concurrently and systematically
[23],[6].

In alignment with current evidence-based practices, the
individualization of rehabilitation protocols has emerged as
a cornerstone of successful recovery programs.
Rehabilitation plans are meticulously tailored to the athlete’s
specific injury profile, physiological characteristics,
competitive demands, and psychological needs. As
emphasized by Wodiyar, injury-specific and sport-specific
rehabilitation not only facilitates more effective recovery but
also plays a pivotal role in reducing the risk of recurrent
injuries. Personalized protocols allow for a dynamic
adjustment of interventions in response to real-time
assessments of progress, thereby maximizing rehabilitation
efficiency [62].

The holistic philosophy of yoga, which promotes
simultaneous physical recovery and mental health
maintenance, makes a significant contribution to creating a
favorable rehabilitation environment. This helps to increase
the resilience of athletes and achieve long-term results of
returning to training and competition [69].

Despite the progress made, serious challenges remain,
especially in resource-limited settings where access to
multidisciplinary care and psychological services remains
difficult. This global gap in the provision of rehabilitation
resources highlights the urgent need for international efforts
to improve the availability and quality of rehabilitation care,
particularly for athletes in underdeveloped regions [40], [10].

In parallel with advances in clinical practice, the
emergence of innovative technologies is fundamentally
changing the face of sports rehabilitation. Recent advances
in rehabilitation science have contributed to the increasingly
active integration of advanced technologies into athletes'
recovery protocols. Emerging techniques such as
immersive virtual reality (VR) systems, wearable sensor
technologies, artificial intelligence (Al)-based analytics, and
robotic therapeutic platforms are increasingly being used in
sports medicine to improve traditional approaches to
rehabilitation [18].

Innovative technologies in sports rehabilitation

In the context of modern sports rehabilitation, the
integration of immersive and interactive technologies
represents a significant breakthrough in enhancing motor
and cognitive recovery. Notably, virtual reality (VR) and
augmented reality (AR) have been increasingly applied to
create engaging and dynamic rehabilitative environments.
According to Considine S. et al., the utilization of VR and
AR platforms notably improves upper limb mobility as well
as cognitive functions such as attention span and spatial
awareness. These technologies, when employed as
adjuncts to conventional rehabilitation methods, contribute
to accelerated improvements in motor skills and support
cognitive rehabilitation, providing athletes with a more
holistic recovery experience [16],[43].

Another pivotal advancement is the widespread
adoption of wearable technologies and Al-based
applications. As highlighted by Karadeniz et al., wearable
sensors enable the continuous collection of real-time data
on patient performance parameters, such as movement
dynamics, muscle activation, and cardiovascular responses
[26]. This information facilitates the development of highly
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personalized rehabilitation programs that adapt dynamically
to the individual's rate of progress. Furthermore, Al-driven
platforms can autonomously suggest modifications to
exercise regimens, offer corrective feedback, and predict
recovery trajectories, thereby optimizing the rehabilitation
process and ensuring interventions remain aligned with the
athlete’s evolving capabilities [67], [47].

According to Mainwaring et al, robotic technologies
significantly support the restoration of mobility and physical
functions, particularly benefiting individuals with severe
neuromuscular disabilities. In addition, motion analysis
technologies integrated into robotic systems are being
employed to assist athletes in refining technical skills,
enhancing biomechanical efficiency, and minimizing the risk
of reinjury through precise movement pattern corrections
[34].

To mitigate this risk, it is necessary to conduct reliable
multicenter clinical trials, include medical and economic
analyses, and develop scalable implementation frameworks
adapted to different health care settings [30].

In conclusion, while the technological transformation of
rehabilitation offers an enticing future direction, its
implementation must be accompanied by critical research,
strategic planning, and inclusive policies to ensure that
innovation translates into accessible, safe, and evidence-
based practices for all patient groups [12].

The psychological aspects of athlete rehabilitation

In the context of sports rehabilitation in professional
sports, the psychological aspects of recovery are
increasingly considered as key factors determining overall
results. Injuries not only disrupt the physical integrity of
athletes, but also cause serious emotional and cognitive
problems that can negatively affect compliance with the
rehabilitation regime and performance after returning to
competition. Therefore, dealing with psychological factors
through targeted interventions is of paramount importance
to optimize the rehabilitation process and facilitate
successful reintegration into sports [41], [48].

Following injury, athletes commonly exhibit a range of
emotional reactions. As reported by Chaabane et al., acute
psychological responses often include shock, anger,
sadness, and in many cases, anxiety and depression.
These negative emotional states can disrupt motivation and
diminish adherence to rehabilitation protocols [11],[32].

Another critical psychological barrier is the fear of
reinjury, which, as highlighted by Gema Torres-Luque et al.,
may generate persistent self-doubt, leading to overly
cautious behavior and impaired performance during both
training and competition phases. This fear not only slows
functional recovery but also increases the risk of
maladaptive movement patterns [57].

Injuries often lead to a perceived loss of athletic identity,
especially among professional athletes, whose self-esteem
is closely linked to their athletic role. Bridge et al.
emphasized that such identity violations contribute to
feelings of isolation, decreased self-esteem and motivation,
which further complicates the athlete's recovery process [8].

Integration of psychological services is necessary for
the effective operation of rehabilitation programs.
Karatranta et al. note the promotion of adaptive coping
strategies, such as positive self-talk, goal setting, and the
use of social support, plays a crucial role in maintaining

athletes' engagement and perseverance throughout the
rehabilitation process [27].

Furthermore,  psychological techniques including
cognitive restructuring, which aims to reframe negative
thoughts, and mindfulness practices, which enhance
present-moment awareness and emotional regulation, have
demonstrated efficacy in reducing stress and improving
rehabilitation outcomes [51],[53].

Critically, the application of a biopsychosocial model -
which integrates physical, psychological, and social
dimensions of health - is increasingly advocated as a best
practice in athlete rehabilitation. This holistic approach
ensures that interventions address the full spectrum of an
athlete’s recovery needs, rather than narrowly focusing on
physical healing alone [50].

While some may argue that the primary emphasis in
rehabilitation should remain on physical restoration, growing
empirical  evidence  underscores  that  neglecting
psychological health prolongs recovery times and elevates
the risk of reinjury. Therefore, a balanced, interdisciplinary
approach that gives due consideration to both physical and
mental rehabilitation is critical for achieving sustainable
return-to-sport outcomes [19], [44].

A personalized approach to rehabilitation

Personalization of rehabilitation strategies is a concept
that is fundamentally changing modern healthcare. It is
based on the understanding that the construction of
treatment plans for the unique clinical, genetic and lifestyle
characteristics of each patient can significantly improve the
results of therapy. By moving from standard protocols to
individual regimens, personalized rehabilitation seeks to
optimize recovery trajectories for a wide range of medical
conditions. The following sections will provide various
examples of the application of personalized rehabilitation in
specific clinical situations [15],[59].

Based on these detailed profiles, individualized
treatment plans may incorporate the use of hearing aids,
cochlear implants, and targeted auditory training exercises
adapted to the patient's functional needs and daily life
demands. Moreover, the integration of technological tools
such as mobile applications and online platforms facilitates
continuous adjustment and fine-tuning of hearing devices,
further enhancing rehabilitation outcomes [65].

In the domain of cardio-surgical rehabilitation,
personalization plays a pivotal role in mitigating post-
operative complications, particularly respiratory
insufficiency. As reported by Argunova et al, the
implementation of intensive individualized rehabilitation
protocols in the ICU setting can significantly shorten
recovery periods, promote autonomous respiratory function,
and expand motor activity capabilities, thereby accelerating
the overall recuperation process [61], [24].

Recognizing the growing prevalence of burnout among
medical professionals, personalized rehabilitation programs
have been developed to address the specific psychological
and physiological stressors faced by this group. According
Lepekhova, these interventions encompass individualized
psychotherapeutic and physiotherapeutic modalities,
tailored based on comprehensive  psychological
assessments. The principal aims are to reduce burnout
symptoms, enhance professional resilience, and foster a
healthier work environment [64], [36].
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For individuals suffering from neurogenic dysphagia,
personalization is essential for ensuring safe and effective
recovery of swallowing function. Ozdal et al. emphasize that
personalized rehabilitation protocols must consider the
severity of dysphagia, speech deficits, and coexisting
cognitive impairments. Key interventions include sensory
stimulation of the oral cavity and the customized selection
of food consistencies, thereby minimizing the risk of
aspiration and promoting functional feeding [45].

In the rehabilitation of psychostimulant addiction, the
incorporation of genetic profiling represents a novel frontier
[66]. As described by Arend et al., individual variations in
genes regulating the serotonin system and neuroplasticity
are increasingly utilized to guide motivational
psychotherapy and to individualize therapeutic strategies,
thereby enhancing the prospects for achieving sustained
remission[2], [63].

While personalized rehabilitation offers profound clinical
advantages, several challenges must be addressed. These
include the requirement for comprehensive diagnostic
assessments, the complexity of integrating multidisciplinary
expertise, and variations in resource availability, which may
affect the feasibility of personalized programs across
different healthcare settings. Nevertheless, the promising
potential for improved patient-centered outcomes positions
personalized rehabilitation as a critical and evolving priority
within modern healthcare systems [58], [46].

Problems and limitations of existing rehabilitation
programs

Despite significant progress in rehabilitation sciences,
existing rehabilitation programs still face a number of critical
challenges and systemic limitations that reduce their overall
effectiveness and accessibility. These challenges range
from organizational deficiencies to gaps in service delivery,
collectively impairing patient outcomes and highlighting the
need for comprehensive systemic reforms. The following
sections summarize the main problems identified in the
modern literature.

One of the most persistent problems is the low rates of
referrals and attendance, especially noticeable in cardiac
rehabilitation (CR) programs. As noted by Marques et al.,
despite the well-documented benefits of CD in improving
cardiovascular health and reducing mortality, many eligible
patients are either not referred or do not attend
rehabilitation classes. This shortfall is exacerbated by
insufficient awareness among healthcare providers
regarding the importance of timely rehabilitation referrals,
as well as limited patient education about the potential
benefits of participating in structured rehabilitation programs
[38].

These organizational shortcomings underscore the
need for integrated care models and the development of
evidence-based, standardized rehabilitation pathways [54],
[42).

The problems related to the allocation of resources and
their availability remain particularly acute in various global
realities. In China, for example, there is a chronic shortage
of resources in the rehabilitation system. This system is
characterized by weak hospital-to-hospital connections and
insufficient ~ financial ~ support mechanisms.  Similar
challenges arise in specialized sectors such as military
rehabilitation. These include the shortage of rehabilitation

doctors and the lack of well-defined packages of services
tailored to the special needs of veterans. Such
shortcomings not only limit the availability of services, but
also worsen the quality and continuity of medical care
[31],[21].

Despite these significant limitations, it must be
recognized that some rehabilitation programs have
demonstrated significant effectiveness under optimal
conditions. However, the urgent need for systemic
improvements  remains  paramount,  encompassing
investments in human resource development, increased
interdisciplinary coordination, patient education initiatives,
and standardization of rehabilitation services. Removing
these barriers is crucial to ensure equitable access to high-
quality rehabilitation and maximize recovery outcomes for
different patient groups [28].

The prospects for further research

Such injury profiles, often cumulative in nature, differ
significantly from those observed in other athletic domains,
thus demanding rehabilitation protocols specifically
calibrated to wrestling’s biomechanical profile.

By advancing these research priorities, the field of
sports rehabilitation will be better positioned to deliver
precision-oriented, contextually relevant, and athlete-
centered care that meets the evolving demands of
professional wrestling [29].

Another promising direction involves the application of
emerging technologies - such as motion capture systems,
neuromuscular electrical stimulation, and Al-assisted
rehabilitation platforms - to improve both assessment
precision and intervention outcomes. Future research
should examine the comparative effectiveness of such tools
when applied in wrestling-specific settings, taking into
account their cost-efficiency, scalability, and athlete
satisfaction [56].

In addition, cross-cultural and international comparative
studies are essential to evaluate the variability in
rehabilitation practices across countries. These studies can
inform the development of globally adaptable guidelines
and contribute to evidence-based policy recommendations
for sports medicine institutions and regulatory bodies [1].

Finally, the long-term consequences of repeated injuries
and intensive rehabilitation on career longevity and post-
retirement quality of life remain underexplored in the
wrestling population. Longitudinal studies are needed to
understand how early rehabilitation decisions affect health
trajectories beyond the competitive phase [7], [35].

In summary, the future of rehabilitation science in the
context of professional wrestling lies in personalized, data-
informed, and integrative approaches that align with the
physiological demands and psychological complexities of
this combat sport. Advancing such research agendas will be
instrumental in optimizing recovery protocols, ensuring
athlete well-being, and preserving high-performance
capacity over the course of athletic careers [70].

Conclusion

A comprehensive review of modern rehabilitation
approaches confirms the need to adopt a multidisciplinary,
integrated, and personalized care model to achieve the best
recovery outcomes for professional athletes, especially
those involved in high-injury sports such as wrestling and
martial arts. In recent years, advances in rehabilitation
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science, including the integration of new technologies such
as virtual reality platforms, wearable sensor systems,
artificial intelligence-based analytics, and robotic therapies,
have significantly expanded opportunities for improving
neuromotor recovery, cognitive function, and psychological
adaptation during rehabilitation.

At the same time, growing empirical evidence highlights
the key role of psychological support in determining the
success and sustainability of rehabilitation outcomes.
Structured interventions aimed at regulating emotional
disorders, fear of repeated injury, and identity disorders are
increasingly recognized as important for improving athletes'
resilience, adherence to therapeutic regimens, and
confident return to competitive activities.
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