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HYPERMOBILITY SYNDROME AND THE SPECTRUM OF EXCESSIVE RANGE OF MOTION:
A COMPREHENSIVE REVIEW OF CURRENT RESEARCH

Abstract. Hypermobility syndrome (HMS) and excessive range of motion (ROM) present distinct challenges for individuals and
healthcare providers, particularly physical therapists. HMS is a connective tissue disorder characterized by joint hypermobility,
chronic pain, and a predisposition to injuries, often requiring specialized therapeutic approaches. Conversely, individuals such as
circus performers, gymnasts, and dancers develop excessive ROM through rigorous training, leading to a unique set of musculoskeletal
issues. This literature review aims to delineate the differences between HMS and acquired excessive ROM, highlighting the necessity for
tailored physical therapy interventions. By analyzing existing research, we emphasize the importance of specific knowledge and skills
Jor physical therapists to effectively manage and prevent injuries in this population. Our findings suggest that while the underlying
mechanisms differ, both conditions benefit from targeted therapeutic strategies focusing on joint stabilization, proprioception
enhancement, and injury prevention. This review underscores the critical need for specialized training for physical therapists to
address the unique demands of patients with acquired excessive ROM, thereby improving outcomes and reducing the risk of chronic
issues.

The purpose of the study. This comprehensive literature review was conducted to compare hypermobility syndrome (HMS) and
excessive range of motion (ROM) in individuals who do not have HMS but have developed significant flexibility through specific
training, such as circus performers, gymnasts, and dancers. The review aimed to identify the specific physical therapy needs for these
populations to prevent injuries and manage their unique musculoskeletal challenges.

Materials and methods. A systematic search was performed across multiple electronic databases, including PubMed, Scopus,
Web of Science, and Google Scholar. The search included articles published up to June 2024. Relevant articles were screened based
on their titles and abstracts. Full-text articles of potentially relevant studies were then reviewed. Data were extracted regarding the
characteristics of the study, outcomes measured, and key findings. The extracted data were synthesized to identify common themes,
differences, and gaps in the existing literature.

QOutcomes and discussion. Our findings indicate that while the underlying mechanisms of HMS and acquired excessive ROM differ,
both conditions benefit from targeted therapeutic strategies focusing on joint stabilization, proprioception enhancement, and injury
prevention. For individuals with acquired excessive ROM, tailored interventions that account for their unique biomechanical demands
are crucial. The literature suggests that these individuals are at risk for overuse injuries, joint instability, and other musculoskeletal
issues, necessitating a proactive and informed approach to physical therapy.

Conclusions. This review underscores the critical need for specialized training for physical therapists to address the unique
demands of patients with acquired excessive ROM. By incorporating specific strategies aimed at enhancing joint stability and
preventing injury, therapists can improve outcomes and help these individuals maintain their high level of performance. Future
research should continue to explore optimal therapeutic techniques and preventative measures to support these specialised groups.

Key words: rehabilitation, performing arts physical therapy, hypermobility, excessive range of motion, circus injury, hypermobility
spectrum disorder, pain management, quality of life.
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CHHAPOM ' EPMOBIJIBHOCTI CYIVIOBIB TA MPO®ECIHHO HABYTHI HAJIMIPHUM
JIAITA30OH PYXIB: KOMINUVIEKCHHUMU OIS CYYACHUX JOCJILI)KEHb

Axmyansnuicme. Cunopom einepmobinbnocmi ma Habymuil HAOMIpHULL OIANA30H PYXie CIMEOPIOIMb PI3HI BUKAUKU OJi OKPeMUX
oci6 ma meouynux npayienuxie, 3okpema Qizuunux mepaneemis. Cunopom cinepmobintbHocmi — ye po3nad CnoryYHOI MKAHUHU, WO
Xapaxmepuzyemvcsi 2inepmodiibHiCmIo Cyenodie, XPOHIUHUM 6OIeM MAa CXUTbHICIIO 00 MPABM, WO YACMO 8UMA2AE CReYLaNi308aHUX
mepanegmuuHux nioxo0is. 3 inuio2o 60Ky, maxi 0coou, K Yupkosi apmucmu, 2iMHACMY Md MAHYIGHUKY, PO3BUBAIOMb HAOTUUKOBUTLL
dianason pyxie 3a605Ku MPeHyBanHAM, 60 Yb020 BUMALAE eCIEeMUKa 6UKOHABCLKUX 6U0i6 Mucmeymeda. Le npuzeooums 0o yHiKaIbHUX
npobnem onopro-pyxoeoeo anapamy. Lleii 02nsio nimepanmypu mac Ha mMemi posmexncy8amu 8iOMiHHOCIE MidC CUHOPOM 2inepmoobinb-
HOCcmi ma HAbymow HAOMIPHUM OIana3oHOM PYXi6, NIOKpecnouu HeoOXIOHicmb THOUGIOYani308aHUX (hiziomepaneemuynux ympy-
uans. AHAni3yOUU ICHYIOYT Q0CTIONCEHHS, MU NIOKPECTIOEMO 8ANCIUBICIMb CHEeYIATbHUX 3HAHbL MA HABUYOK 015 (DI3UYHUX mepanesmis,
o6 epexmusHo Kepysamu ma 3anobicamu mpasmam y yiti nonyaayii. Hawi eucnosku ceiouams npo me, wo Xoua Mexauiamu, sKi
JIedHcamo 8 OCHOGI, PI3HAMbCS, 06U CMAHU BUSPAIOMb GI0 YLIbOBUX MEPANESMUUHUX CMPAMe2ill, CIPAMOSAHUX HA cmabinizayilo
cyenobis, noninuenns nponpioyenyii ma 3anobdieanns mpaemam. Lleti 02nsi0 niokpecaroe Kpumuuny nompeby y cneyianizogamiti nio2o-
mosyi izuyHuUX mepaneemis 05 3a0060J€HHs VHIKATbHUX 8UMO2 NAYIEHMIE 13 HAOYMUM HAOMIDHUM OIANA30HOM pYXig, MUM Camum
noxkpawyiouu npogheciiini 0ocASHenHA apmuUCcmie ma 3MeHuLyIo4U pusuK XpoHIYHUX npobaem y 00820CMPOKOEill NepCReKmusi HCumms.

Mema docniorcenns. Lleti ycebiunuii o2nsno nimepamypu 6y npoedeHutl st NOPIGHAHHSI CUHOPOMY 2INepMOGLIbHOCIE MA HAOIUUL-
K08020 OlanazoHy pyxie y ocib, sKi He MAarmb CUHOPOMY 2INEPMOOLILHOC, dlle PO3GUHYIU 3HAUHY SHYUKICIb 3A80SKU CReYUDIiuHOMY
HABUAHHIO, MAKOMY 5K YUPKOGI apmucmu, eiMHacmu ma manyienuku. Q210 Mas Ha Memi 8U3HaYUmMu KOHKpemHi nompeou y gizuunii
mepanii 015 yux 2pyn iz Memoio 3anobicants mpasmam ma ynpaguinis iXxHimu YHiKaiHumu npobiemami. OnopHO-pyxo8020 anapanty.

Mamepian i memoou. byno nposedero cucmemamuuHuil ROWYK Y KLIbKOX eleKmpoHHUX 6a3zax danux, exmouarouu PubMed, Scopus,
Web of Science ma Google Scholar. Ilouwyk oxonnioeas cmammi, onyonikosani 0o uepsns 2024 p. Bionogioni cmammi npociioganucs
Ha OCHO8I iX 3a20106Ki6 ma anomayiil. [lomenyitino 6i0nosioni cmammi 6ynu nepeaianymi y noguomy oocsasi. /lani 6ynu eumsaenymi
Wo0o Xapakxmepucmux 00CHIONCEHHS, BUMIPIOBAHUX Pe3YIbmamie ma OCHOBHUX 6UCHOBKI6. Bumsaznymi dani 6yau cunme3o8ami ons
BUSHAUCHHSL 3A2AbHUX MEM, 6IOMIHHOCMEN Ma NPO2ATUH Y HAAGHIU 1imepamypi.

Pezynomamu docnioxncennn. Hawi sucnosku ceiouames npo me, wo Xo4a 0OCHOBHI MeXAHi3MU CUHOPOMY 2inepmobinbHOCI cye-
710016 ma HaOymoi HAOMIpHOI HYUKOCMi PI3HAMbCA, 00U08A CINAHU 8USPAIOMb 810 YLTbOBUX MEPANESIMUUHUX CIMPAMe2ill, CNpAMOo8a-
HUX Ha cmabinizayiio cyenodis, norinwenns nponpioyenyii ma 3anobiecanns mpagmam. /s oci6 i3 HAOYmMoio HAOMIPHOI SHYUKICIIO
BANCTUBL THOUBIOVANIZ06AHI BMPYUAHHSL, KT 8PAXO8YIOMb IXHI YHIKAIbHI Olomexaniuni eumoau. Jlimepamypa éxazye na me, wo makxi
0cobU Ni00ArOMbCs PUBUKY NEPEHANPYICEHHS, HeCMIUKOCMI Cyenobie ma iHwux npobrem onopHo-pyxo8o2o anapamy, wo nompeoye
NpOaKmMueHo20 ma 00i3HAH020 NiOX00y 00 (isuunoi mepanii.

Bucnosok. Leii o2ns0 niokpecnioe kpumuyny nompe6y y cneyianizosaniii niocomosyi 0jisi giziomepanesmis Ojis 6upiuieHHs yHi-
KANbHUX 8UMO2 NAYIEHMIE I3 HAOYMOIW HAOMIpHOW eHyukicmio. LLInaxom ynpoeaodicents KOHKpemHUX cmpameziil, CNpAMOBAHUX HA
niosuwer s cmitikocmi cyenobie ma 3ano0iecauts mpasmam, QizuyHi mepanesmu MONCymv NOTINWUMU PEe3VIbIAmu ma 0onomMoemu
yum ocobam niompumyeamu UCOKUL pigeHb iXHbOI BUKOHABCHKOI dianbHocmi. MaubymHi po3sioku nosunHi npoo008x#Cys8amu 00Cuio-
JHCYBAMU ONMUMAILHI MePanesmuyHi mexHiku ma 3ano6ixchi 3axo0u 0Jis RIOMPUMKU Yiel cneyianizoeanol nonynayii.

Knrwuosi cnosa: peabinimayis, @izuuna mepanis BUKOHABCHKUX 6UOIE MUCTEYMBA, 2INepMOOLTbHICIb, HAOMIPHULL OIANA30H PYXIe,
Mmpaemu y YupKy, CHeKmp 2inepmooiibHOCHI, MeHeONCMeHM OO0, AKICIb HCUMMSL.

Introduction. Hypermobility syndrome and exces- syndrome and excessive range of motion is crucial for
sive range of motion are terms frequently encountered both healthcare professionals and individuals seeking to
in discussions surrounding joint flexibility and mobility. manage joint-related issues effectively. While both con-
Understanding the distinction between hypermobility ditions involve increased joint mobility, they differ sig-
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nificantly in terms of underlying causes, clinical impli-
cations, and management strategies (Micale, Fusco, &
Castori, 2021).

Hypermobility syndrome refers to a medical condition
where a person's joints move beyond the normal range of
motion, often causing joint pain and instability (Castori,
Tinkle, Levy, Grahame, Malfait, & Hakim, 2017). Exces-
sive range of motion, on the other hand, simply refers to
joints that can move more than what is considered typical
for an individual, but without the associated symptoms or
medical diagnosis (Clarkson, 2000). Hypermobile joints
in hypermobility syndrome are often associated with
collagen disorders or connective tissue problems, while
excessive range of motion can sometimes be attributed to
factors like genetics, training, or individual variation in
joint structure (Hakim, 2024; Tinkle, Castori, Berglund,
Cohen, Grahame, Kazkaz, & Levy, 2017).

In a scientific context, excessive range of motion and
hypermobility are related concepts but differ in their
precise definitions:

Excessive Range of Motion:

— Excessive range of motion refers to the ability of a
joint to move beyond the typical or normal range that is
expected for that particular joint.

— It is a general term indicating that the joint can
perform movements beyond what is considered stand-
ard, but it may not necessarily imply a pathological
condition.

— Excessive range of motion can be influenced by
factors such as genetics, anatomy, and mostly by pro-
fessional specific training (circus arts, gymnastics, ballet
etc.) (Hakim, 2024).

Hypermobility:

— Hypermobility specifically refers to a condition
where joints can move beyond their normal range to an
extent that exceeds what is considered typical for the
general population.

— It is often associated with a laxity of connective
tissues, allowing joints to move more freely than usual.

— Hypermobility is commonly assessed using tools
like the Beighton Score, which evaluates the flexibility
of certain joints (Gensemer, Burks, Kautz, Judge, Lav-
allee, & Norris, 2021).

Excessive range of motion is a broader term indicat-
ing a joint’s ability to move beyond the expected range,
while hypermobility is a more specific condition char-
acterised by joints moving excessively and often associ-
ated with connective tissue laxity.

Pain management is a critical component of treat-
ing conditions involving hypermobility syndrome and
excessive range of motion. Individual pain perception
was quantitatively assessed using a visual analog scale,
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providing a subjective yet standardized method of eval-
uating pain intensity(Jung & Chae, 2019). Addition-
ally, muscle flexibility was determined by the Schober
method, which is frequently used to measure the range of
motion in the lumbar spine. Furthermore, both patients
and investigators evaluated the efficacy of the treat-
ment using a rating scale, emphasizing the importance
of a comprehensive approach to pain management that
includes multiple perspectives on treatment outcomes.

In the realm of performing arts, as a physical ther-
apist specialising in this field, two main challenges
arise: firstly, the tendency to misdiagnose any abnormal
range of motion as hypermobility syndrome, which is
not always accurate; and secondly, the lack of specific
knowledge among physical therapists regarding the
treatment nuances required for individuals with exces-
sive range of motion, as many techniques often necessi-
tate adaptation.

Hypermobility disorders such as hEDS/ HSD are
more prevalent in performing artists including dancers
and circus artists but are often overlooked or improperly
managed. Physical therapists can help to screen for mul-
ti-system involvement in patients with hypermobility
and facilitate referrals for earlier diagnosis and improved
collaborative interprofessional management. Hypermo-
bile aesthetic artists also need additional assessment and
unique management strategies to optimise their partici-
pation and performance (Callahan, 2022)

Joint Hypermobility Syndrome (JHS) is a connective
tissue disorder associated with hypermobility in which
musculoskeletal complaints are present in the absence
of systematic rheumatological disease (Simpson, 2006).
JHS is diagnosed by the Revised Brighton criteria (BC)
(1998) (Grahame, Bird, & Child, 2000) consisting of 2
major and § minor criteria which includes the presence
of symptoms including arthralgia, dislocation, sublux-
ation, spinal conditions, soft tissue rheumatism, mar-
fanoid habitus, abnormal skin, eye signs, varicose veins
and hernia. JHS has been associated with injury in dance
as identified by the BC (Ruemper, & Watkins, 2012,
Amstrong, 2019).

The purpose of the study. This comprehensive lit-
erature review was conducted to compare hypermobility
syndrome and excessive range of motion in individuals
who do not have hypermobility spectrum disorder but
have developed significant flexibility through specific
training, such as circus performers, gymnasts, and danc-
ers. The review aimed to identify the specific physical
therapy needs for these populations to prevent injuries
and manage their unique musculoskeletal challenges.

Materials and methods. This comprehensive litera-
ture review was conducted to differentiate the treatment
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strategies for hypermobility syndrome and excessive
range of motion in individuals who do not have hyper-
mobility syndrome but have developed significant flex-
ibility through specific training, such as circus perform-
ers, gymnasts, and dancers. The review aimed to identify
the specific physical therapy needs for these populations
to prevent injuries and manage their unique musculo-
skeletal challenges.

Data sources and search strategy. A systematic
search was performed across multiple electronic data-
bases, including PubMed, Scopus, Web of Science,
and Google Scholar. The search included articles pub-
lished up to June 2024. Keywords and search terms used
were “hypermobility syndrome,” “excessive range of
motion,” “physical therapy,” “injury prevention,” “cir-
cus performers,” “gymnasts,” “dancers,” and “musculo-
skeletal disorders.”

Inclusion and exclusion criteria. Inclusion criteria for
selecting articles were:

— Peer-reviewed articles.

— Studies focusing on hypermobility syndrome and
its management.

— Research on excessive range of motion treatment
and injury prevention due to training in performers,
gymnasts, and dancers.

— Articles discussing physical therapy interventions
for injury prevention and management in the context of
hypermobility syndrome or excessive range of motion.

Data extraction and synthesis. Relevant articles were
screened based on their titles and abstracts. Full-text arti-
cles of potentially relevant studies were then reviewed.
Data were extracted regarding the characteristics of
the study population, types of interventions, outcomes
measured, and key findings. The extracted data were
synthesised to identify common themes, differences, and
gaps in the existing literature.

Quality assessment. The quality of the included stud-
ies was assessed using standardised criteria, considering
aspects such as study design, sample size, methodologi-
cal rigour, and relevance to the research question.

Study outcomes and discussions of them. The
comprehensive literature review analyzed 32 articles to
discern the nuances between hypermobility syndrome
and excessive range of motion. The primary challenge
identified in the literature is the differentiation between
individuals diagnosed with hypermobility syndrome and
those who simply exhibit an excessive range of motion
without underlying genetic connective tissue disorders.
This distinction is crucial as it impacts diagnosis, treat-
ment, and management strategies.

Many studies focus on hypermobility spectrum dis-
orders, encompassing a range of conditions where joint
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hypermobility is a prominent feature. These disorders
are often associated with genetic anomalies in connec-
tive tissues, leading to widespread systemic symptoms
beyond joint hypermobility, such as pain, fatigue, and
autonomic dysfunction. Researchers have extensively
explored the etiology, diagnostic criteria, pain man-
agement, and treatment options for hypermobility syn-
drome, aiming to improve patient outcomes and qual-
ity of life (Hamonet, Schatz, Bezire, et al., 2018; Harte,
Thomas, Beeton, & Almack, 2020)

There is some fundamental research related to danc-
ers, contemporary dancers and pole dancers in terms of
hypermobility (Ruemper, & Watkins, 2012; Wolfenden,
& Angioi, 2017; Oosterwijk, Nieuwenhuis, van der
Schans, & Mouton, 2018).

Depending on the criteria used, epidemiological
studies suggest that hypermobility among dancers can
be as high as 44%, especially in students. As hypermo-
bility has been linked to fatigue in the general popula-
tion, the hypermobile dancer should be careful given the
association between fatigue and aetiology of injury in
dance. Similarly, in light of research encouraging danc-
ers to become fitter, this recommendation may not be
appropriate for hypermobile dancers. In addition, the
Beighton score used in most dance related studies may
not be an appropriate measure of hypermobility in these
populations (Day, Koutedakis, Wyon, 2011).

The outcomes of pain management strategies in
patients with hypermobility syndrome and excessive
range of motion reveal that an integrated approach, com-
bining both objective and subjective assessment meth-
ods, is essential. Pain levels, as measured by the visual
analog scale, showed significant variation depending on
the flexibility and mobility levels of the patients.

These researches mostly focused on fatigue influ-
ence, hypermobility related injuries or injury prevention
in general. However, these researches omit dancers with
excessive range of motion but without hypermobility
spectrum disorder.

Medical management of the circus performer requires
a transdisciplinary, multicultural, and multifaceted
approach. The skill sets and performance requirements
of circus performers are diverse and highly specialized
with a wide variety of injury conditions which present
(Faltus, & Richard, 2022).

Conversely, there is limited research specifically
addressing individuals with excessive range of motion
resulting from intensive physical training rather than
genetic predisposition. Notably, fundamental research
has been conducted on circus artists, who frequently
exhibit hypermobility due to rigorous training regimens
(Miller 2014, Gensemer, 2021).
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One significant issue identified is the tendency for
healthcare providers to diagnose hypermobility syn-
drome in both populations. This overlap can lead to inap-
propriate treatment strategies, as the underlying causes
and associated symptoms differ significantly between
genetically predisposed hypermobility and acquired
excessive range of motion. The absence of clear diag-
nostic guidelines exacerbates this issue, underscoring
the need for more precise criteria and assessment
tools (Palmer, Cramp, Clark, Lewis, Brookes, Holling-
worth, Welton, Thom, Terry, Rimes, 2016).

The review highlights a critical gap in educational
resources for physical therapists. There is a dearth of
information on how to treat individuals who have devel-
oped an excessive range of motion through training,
rather than genetic disorders. Physical therapists often
lack the nuanced knowledge required to address the
unique needs of these patients, who may not exhibit the
same systemic symptoms as those with hypermobility
syndrome but still require specialised care to prevent
injury and manage their condition.

To bridge this gap, there is an urgent need to
develop targeted educational materials and train-
ing programs for physical therapists. These resources
should focus on the specific challenges faced by individ-
uals with acquired hypermobility, emphasizing preven-
tive measures, tailored exercise programs, and effective
management strategies. By equipping physical thera-
pists with the right tools and knowledge, it is possible
to improve outcomes for this distinct patient population.

While significant strides have been made in under-
standing hypermobility spectrum disorders, there is a
pressing need for more research and educational ini-
tiatives focused on excessive range of motion due to
training. Differentiating between these two groups is
essential for providing accurate diagnoses and effective
treatments, ultimately enhancing patient care and out-
comes.

Hypermobility syndrome is a complex condition
characterized by joint hypermobility, musculoskeletal
symptoms, and connective tissue abnormalities. Diagno-
sis relies on clinical assessment tools like the Beighton
score and Brighton criteria, alongside genetic and con-
nective tissue research (Scheper, Rombaut, de Vries,
et al.,, 2017). Management involves physical therapy,
pain management, and a multidisciplinary approach to
enhance the well-being of affected individuals. Ongoing
research in genetics and connective tissue biology con-
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tinues to deepen our understanding of hypermobility
syndrome, providing hope for more targeted thera-
pies in the future.

Conclusion

The synthesis of findings from the analyzed arti-
cles underscores the critical need for further research
in distinguishing between excessive range of motion
and hypermobility syndrome with underlying con-
nective tissue abnormalities. Despite advancements
in understanding these conditions, challenges per-
sist in accurately diagnosing and effectively treating
individuals presenting with increased joint mobility.
Addressing this gap through targeted research efforts
will not only enhance diagnostic precision but also
improve treatment strategies, ultimately optimizing
patient outcomes and quality of life. As we continue
to unravel the complexities of joint hypermobility,
collaboration among researchers, clinicians, and
individuals affected by these conditions will be par-
amount in advancing knowledge and improving clin-
ical practice.

This review underscores the critical need for spe-
cialized training for physical therapists to address the
unique demands of patients with acquired excessive
range of motion. By incorporating specific strategies
aimed at enhancing joint stability and preventing
injury, therapists can improve outcomes and help these
individuals maintain their high level of performance.

Perspectives of further research. Future research
should continue to explore optimal therapeutic tech-
niques and preventative measures to support this spe-
cialized population. This includes developing and test-
ing specific exercise programs tailored to individuals
with acquired excessive range of motion, investigating
the long-term effects of various interventions, and iden-
tifying key factors that contribute to successful manage-
ment and injury prevention. Additionally, there is a need
to establish standardized diagnostic criteria to distin-
guish between hypermobility syndrome and excessive
range of motion due to training, ensuring appropriate
and effective treatment. Collaborative efforts between
researchers, clinicians, and physical therapists are crucial
in advancing our understanding and improving care for
these individuals. Enhanced educational programs and
resources for healthcare providers will also be essential
to translate research findings into clinical practice, ulti-
mately benefiting patients through more informed and
effective therapeutic approaches.
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