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Therapeutic Management of Pediatric Hypermobility Spectrum Disorder

Objective

The purpose of this guideline is to provide a comprehensive, evidence-based resource for clinicians and therapists for the
therapeutic management of joint hypermobility (JH) and hypermobility spectrum disorder (HSD), including hypermobile
Ehlers-Danlos syndrome (hEDS).

Target Population

Inclusion Criteria Exclusion Criteria
Children and adolescents 5 to 21 years of age with joint Children and adolescents with greater than mild hypotonia or
hypermobility or with a family history of joint hypermobility progressive neuromuscular conditions

Children less than 5 years of age are generally hypermobile

Evidence -Based Care Recommendations
Care recommendations for screening and assessment are made in an accompanying Evidence-Based Care Guideline:

9 Screening and assessment of hypermobility spectrum disorder including hypermobile-type Ehlers-Danlos syndrome

Multidisciplinary Approach

1. Itis recommended that a multidisciplinary approach be taken in the Recommendation Strength

overall medical management of patients with HSD or hEDS . Moderate
(Bale et al., 2019 [2a]; Bale et al., 2015 [2b]; Bathen et al., 2013 [4b]; Black et al., 2024 [5a]; Black et al.,

2023 [5b]; Castori et al., 2012 [5a]; Celletti et al., 2013 [5a]; Dockrell et al., 2021 [4a]; Engelbert et al., 2017

[5a]; Jones and Carrieri, 2025 [1a]; Mittal et al., 2021 [5a]; Nicholson et al., 2022 Hypermobility [5a]; Nicholson et al., 2022 International [5a];
Simmonds, 2022 [5a]; Van Meulenbroek et al., 2020 [4b]; Yew et al., 2021 [5a])

Note 1: A multidisciplinary team may include primary care physicians, occupational therapists, physical therapists,
and psychologists (behavioral medicine/clinical psychologyi BMCP; counseling services).

(Bale et al., 2019 [2a]; Bale et al., 2015 [2b]; Bathen et al., 2013 [4b]; Black et al., 2024 [5a]; Black et al., 2023 [5b]; Castori et al., 2012 [5a]; Celletti
et al., 2013 [5a]; Dockrell et al., 2021 [4a]; Nicholson et al., 2022 Hypermobility [5a]; Nicholson et al., 2022 International [5a]; Mittal et al., 2021 [5a];
Simmonds, 2022 [5a]; Van Meulenbroek et al., 2020 [4b]; Yew et al., 2021 [5a])

Note 2: If indicated and based on the recommendation of the primary care physician, other disciplines or specialties
may be involved in the multidisciplinary approach, such as cardiology, gastroenterology, genetics,

immunology/allergy, neurology, orthopedics, pain management, or rheumatology (Bale et al., 2019 [2a]; Bathen et al., 2013
[4b]; Black et al., 2024 [5a]; Black et al., 2023 [5b]; Castori et al., 2012 [5a]; Van Meulenbroek et al., 2020 [4b]; Yew et al., 2021 [5a]).

Note 3: The Community Practice Support Tool provides clinical considerations and red flags to help determine where

patients may be referred for diagnosis and subsequent treatment. (See also Algorithm for image and link to this tool)
(Local Consensus, 2025 [5]).

Note 4: If the patient/family has concerns about referrals or therapeutic management, the patient/family should

communicate with the primary care physician for subsequent treatment, referrals, and/or diagnosis
(Black et al., 2024 [5a]; Local Consensus, 2025 [5]).

2. Itis recommended that patients with symptomatic HSD or hEDS receive Recommendation Strength

physical and/or occupational therapy interventions . Moderate
(Englebert et al., 2017 [5a]; Garreth Brittain et al., 2024 [1a]; Kemp et al., 2010 [2a]; Minjas et al., 2021 [5a];
Reychler et al., 2021 [1a]; Russek et al., 2019 [5a]; Scheper et al., 2014 [4a]; Yew et al., 2021 [5a])

Note 1: Physical and/or occupational therapy interventions should be focused specifically on joint hypermobility and
its associated comorbidities (Local Consensus, 2025 [5]).

Note 2: For patients with asymptomatic hypermobility, provide education on joint protection and self-management of
condition (Local Consensus, 2025 [5]).

[ __ s
© 2016-2025Children's Hospital Medical Centeil RghtsReserved. Information available atvww.cincinnatichildrens.org/evidence
(cc This workmay belicensedunder Creative Commons AttributieNonCommerciaShareAlike 4.0 International Pagel of 45



http://www.cincinnatichildrens.org/evidence
https://creativecommons.org/licenses/by-nc-sa/4.0/
https://www.cincinnatichildrens.org/research/divisions/j/anderson-center/evidence-based-care/recommendations
https://www.cincinnatichildrens.org/-/media/cincinnati%20childrens/home/professional/resources/community%20practice%20tools/human%20genetics/cchmc-223%20cpt%20heds-final.pdf?la=en

» Cincinnati Evidence -Based Care Guideline

’ Child re n’s ' Publication Date: October 3, 2025

3. Itis recommended that patients presenting with chronic pain be referred Recommendation Strength
to psychology or counseling services as a component of the global Moderate
treatment Interventions
(Baezo-Velasco et al., 2018 [1b]; Bathen et al., 2013 [4b]; Bulbena-Cabré et al., 2021 [1b]; Bulbena et al., 2017 [1b]; Castori et al., 2016 [5a];
Cederlof et al., 2016 [4a]; Celletti et al., 2021 [3b]; Celletti et al., 2013 [4b]; Clark et al., 2023 [1a]; Feldman et al., 2020 [5a]; Ghibellini et al., 2015
[1b]; Grahame 2009 [5a]; Ishiguro et al., 2021 [5a]; Javadi-Parvaneh et al., 2020 [4a]; Kindgren et al., 2021 [4a]; Pasquini et al., 2014 [4a];

Russek et al., 2019 [5a]; Sanches et al., 2012 [1b]; Sinibaldi et al., 2015 [1b]; Smith, 2017 [1b]; Smith et al., 2013 [1b]; Song et al., 2023 [1a];
Van Meulenbroek et al., 2021 [1b]; Van Meulenbroek et al., 2020 [4b])

Note 1: Pediatric, evidence-based psychology interventions for mood, pain management, and chronic health

problems have been found to be effective in treating adolescents and teens with HSD or hEDS (Ishiguro et al., 2021 [5a];
Van Meulenbroek et al., 2021 [5a]).

Note 2: HSD or hEDS may be correlated with anxiety as well as with the potential for psychological disorders in

adulthood, such as panic disorders or agoraphobia (Bulbena et al., 2017 [1a]; Cederlof et al., 2016 [4a]; Ghibellini et al., 2015 [1b];
Grahame, 2009 [5a]; Javadi-Parvaneh et al., 2020 [4a]; Pasquini et al., 2014 [3a]; Sanches et al., 2012 [1b]; Scheper et al., 2016 [1a];
Sinibaldi et al., 2015 [1b]; Smith et al., 2013 [1b]; Van Meulenbroek et al., 2021 [5a]).

Note 3: Kinesiophobia or fear of pain due to movement is a common symptom in HSD or hEDS (See Appendix 1:
Proprioception and Pain Cycle) (Bathen et al., 2013 [4b]; Celletti et al. 2013 [4b]; Song et al., 2023 [1a]; Van Meulenbroek et al., 2020 [4b]).

Note4: Consi der the potenti al i mpact of treatmerntapprdachsandaverali et y at

management (Baezo-Velasco et al., 2018 [4b]; Bulbena et al., 2017 [1a]; Cederlof et al., 2016 [4a]; Sanches et al., 2012 [1b]; Smith, 2013 [1b];
Tran et al., 2020 [3b]).

Patient/Family Education

4. Itis recommended that a therapist focus patient/family education on the Recommendation Strength

following principles : Moderate
(Engelbert and Scheper, 2011 [1b]; Smith, 2017 [1b]; Local Consensus, 2025 [5])

9 Joint protection (Castori et al., 2012 [5a]; Russek et al., 2019 [5a]; Smith, 2017 [1b])
91 Core stability (Smith, 2017 [1b]; Local Consensus, 2025 [5])

9 Tailored therapeutic approach that addresses full spectrum of HSD or hEDS
(Castori et al., 2012 [5a]; Celletti et al., 2013 [5a]; Smith, 2017 [1b])

i Differentiation of joint dislocation, subluxation, and instability
(Hakim, 2024 [5a]; Murray, 2006 [5a]; Russek et al., 2023 [5a]; Smith, 2017 [1b])

1 Return to function often occurs prior to resolution of pain (Friedrichsdorf et al., 2016 [5a])

1 Focus on what patients/families can do to manage symptoms and support daily function, while considering the
goals for treatment (Camerota et al., 2023 [4a]; Russek, 2022 [5a]; Simmonds et al., 2022 [5a])

1 Importance of self-management, which has been shown to improve outcomes in chronic conditions
(Castori et al., 2012 [5a]; Russek et al., 2019 [5a]; Simmonds, 2022 [5a]).
Note 1: Level of readiness of the individual to initiate and implement targeted intervention is fundamental to achieving
successful outcomes (Simmonds, 2022 [5a]).
1 Importance of lifestyle modifications to manage a chronic condition (Russek et al., 2019 [5a]) including application of
the following as appropriate:
o Regular physical activity
Note 2: Physical activities that facilitate neuromuscular control are beneficial and can be pain free (Scheper et
al., 2013 [1b]). Partner with the patient/family to identify accessible and meaningful activities. Examples include
walking, swimming (Frydendal et al., 2018 [3b]; Liaghat et al., 2018 [3b]), Pilates, yoga, dance (Day et al., 2011 [5a]; Filipa et
al., 2018 [5a]; Mayes et al., 2021 [4b]; Simmonds, 2022 [5a]), Ssome martial arts, and biking (Local Consensus, 2025 [5]).
Note 3: Participation in high-impact physical activities should be considered with caution, due to decreased
proprioception and hypermobility (Castori et al., 2012 [5a]; Hakim, 2024 [5a]; Zabriskie et al., 2022 [1b]).
o Activity modification (See Appendix 2: Exercises and Supportive Interventions)

Note 4: Modification and ergonomic training activities include school, jobs, sports, and/or recreational
activities (Castori et al., 2012 [5a]; Friedrichsdorf et al., 2016 [5a]; Russek et al., 2019 [5a]).
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0 Activity pacing

Note 5: The goal is to slowly change the cycle of over-activity and/or under-activity to improve function
(Antcliff et al., 2018 [5a]).

Hydration/electrolyte replenishing (Local Consensus, 2025 [5])
0 Relaxation (Local Consensus, 2025 [5])
0 Sleep hygiene
Note 6: Education includes: (Castori, 2012 [5a]; Hakim et al., 2017 [5a]; Sedky et al., 2019 [1b])
Establish a consistent sleep routine.
Avoid caffeine intake after 12 pm.
Optimize the sleeping environment.
Avoid use of electronic devices prior to bedtime.
Ensure proper sleep ergonomics.

== —a _—a -—a -

Therapeutic Intervention

5. Itis recommended that patient reported outcome measures (PROM) be Recommendation Strength
administered to establish baseline function and establish relevant Moderate

patient -centered goals .
(Clark et al., 2024 [4a]; Kashikar-Zuck et al., 2011 [4a]; Maarj et al., 2021 [1a]; Quinlan et al., 2025 [4a]; Shotwell and Moore, 2022 [4a]; Van
Meulenbroek et al., 2020 [4b]; Local Consensus, 2025 [5])

Note 1: Recommended measures include COPM, PODCI, FDI, PROMIS: Pain Interference, Physical Function Upper

Extremity and/or Physical Function Mobility (Clark et al., 2024 [4a]; Kashikar-Zuck et al., 2011 [4a]; Maarj et al., 2021 [1a]; Quinlan et al.,
2025 [4a]; Shotwell and Moore, 2023 [4a]; Local Consensus, 2025 [5]).

Note 2: Administer outcome measures at the initial visit, at the midpoint of therapy, and at the end of each episode of
care (Local Consensus, 2025 [5]).

Note 3: Re-assessing measures at the midpoint and at the end of the episode of care provides assessment of
progress towards goals and function and helps determine if additional referrals are indicated (Local Consensus, 2025 [5]).

6. Itis recommended that a home exercise program (HEP) is tailored toward Recommendation Strength

the patientbdés identified functional goal s aKoderatt S
(Birt et al., 2014 [4a]; Ferrell et al., 2004 [4b]; Palmer et al., 2021 [1a]; Spanhove et al., 2023 [2b]; To and
Alexander, 2019 [3b]; Local Consensus, 2025 [5])

Note 1: Use PROM (patient-reported outcome measure), such as COPM, to tailor the patient home exercise program
(To and Alexander, 2019 [3b]; Local Consensus, 2025 [5]).

Note 2: Consistent and independent practice of the tailored HEP is best to achieve maximum benefit (Ferrell, 2004 [4b];
Local Consensus, 2025 [5]).

Note3: Ther api sts should progress the tail or ed,pdf&hdpmpogress t i
(Buryk-lggers et al., 2022 [1a]; Feldman et al., 2020 [5a]; Pacey et al., 2013 [2b]; Local Consensus, 2025 [5]).

7. Itis recommended that a therapist provide  therapeutic exercises targeted Recommendation Strength

at joint stability, joint protection  , and restoration of muscular balance . Moderate
(Buryk-lggers et al., 2022 [1a]; Fatoye et al., 2011 Gait [4a]; Grahame, 2009 [5a]; Kemp et al., 2010 [2b];
Minhas, 2021 [5a]; Russek, 2000 [5a]; Tinkle et al., 2019 [5a]; Zabriski et al., 2022 [1b])

Note 1: Therapeutic exercise in patients with HSD or hEDS is not intended to alter joint laxity, but to increase
stabilization of lax joints through muscular strength, endurance and functional control (Local Consensus, 2025 [5]).

Note 2: The therapeutic approach should focus on whole body rather than specific joints (Smith, 2017 [1b]).
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8. Itis recommended that exercises be modified to ensure proper technique Recommendation Strength

and/ or minimize pain symptoms based upon t hgodept@at i en

assessment . (See Appendix 2: Exercises and Supportive Interventions)

(Daman et al., 2019 [2b]; Hakim, 2024 [5a]; Kemp et al., 2010 [2b]; Pacey et al., 2013 [2b]; Simmonds, 2022 [5a]; Smith, 2017 [1b];

Van Meulenbroek et al., 2020 [4b]; Local Consensus, 2025 [5a])

Note 1: Patients with HSD or hEDS may exhibit compensatory movement patterns due to joint laxity and decreased
proprioception; thus, proper technique should be reinforced (Simmonds 2022 [5a], Local Consensus, 2025 [5a]).

Note 2: Therapeutic exercises should be introduced with low repetitions and progress as tolerated, reinforcing proper
technique (Daman et al., 2019 [2b], Kemp et al., 2010 [2b]; Smith, 2017 [1b]; Local Consensus, 2025 [5a]).

9. Itis recommended that therapists focus on helping patients improv e Recommendation Strength
postural awareness through : (See Appendix 2: Exercises and Supportive Moderate
Interventions) (Reychler et al., 2021 [1a]; Smith, 2017 [1b]; Van Meulenbroek et al., 2020 [4b])

1 Recognizing proper joint position with exercises (Peterson et al., 2018 [1a]; Rombaut et al., 2010 [4b]; Local Consensus, 2025 [5])
1 Identifying and activating key joint stabilizing muscles (Zorlular et al., 2024 [2b]; Local Consensus, 2025 [5])

1 Performing selective and isolated muscle stretching (Local Consensus, 2025 [5])

1 Enhancing middle range proprioception (Reychler et al., 2021 [1a]; Local Consensus, 2025 [5]).

10. Itis recommended therapists consider the impact of patient breathing Recommendation Strength

patterns and breath control on functional endurance and core stability . Moderate
(Engelbert et al., 2017 [5a]; Massery et al., 2016 [5b]; Massery et al., 2013 [4b]; Palmer et al., 2021 [1a];

Reychler et al., 2021 [1a]; Reychler et al., 2019 [1a]; Local Consensus, 2025 [5])

Note 1: Observingp a t i breathiagipatterns can help to determine limitations such as overuse of accessory
muscles (upper breathing) or poor use of diaphragm (Local Consensus, 2025 [5]).

Note2: The di aphragm is the bodyds primary pressure regul at
reflux forces, increases gastrointestinal motility, and increases venous return (Massery et al., 2016 [5a]; Local Consensus, 2025

[5D).

Note 3: Proper use of the diaphragm can improve balance, through deeper core control mechanisms and

proprioceptive feedback (Massery et al., 2016 [5a]; Local Consensus, 2025 [5]).

Note 4: Inspiratory Muscle Training may be used for increased exercise capacity (Massery et al., 2016 [5b]; Massery et al.,
2013 [4b]; Palmer et al., 2021 [1a]; Reychler et al., 2021 [1a]; Reychler et al., 2019 [1a]).

11. It is recommended that a therapist focus therapeutic exercise on the Recommendation Strength
following principles  (Appendix 2: Exercises and Supportive Interventions): Moderate

1 Neuromuscular re-education to reduce compensatory movement patterns (Smith,
2017 [1b]; Zech et al., 2009 [1b]; Local Consensus, 2025 [5])
Note 1: Common compensatory movement patterns include locking of the joints in hyperextension for stability
(Smith, 2017 [1b]; Local Consensus, 2025 [5]).

1 Strength-based exercises (Engelbert et al., 2017 [5a]; Ferrell et al., 2004 [4b]; Palmer et. al., 2021 [1a]; Smith, 2017 [1b])
Note 2: Evidence supports the pairing of strength with endurance training during the rehabilitation program (keer and
Simmonds, 2010 [5a]; Simmonds, 2022 [5a]; Smith, 2017 [1b]; Local Consensus, 2025 [5]).
Note 3: Include both open and closed chain tasks (Engelbert et al., 2017 [5a]; Ferrell et al., 2004 [4b]; Palmer et. al., 2021 [1a]; Smith,
2017 [1b]; Thomas, 2023 [5a]) and dynamic and static exercises (Local Consensus, 2025 [5]).
Note 4: Home-based closed kinetic chain exercises were found to alleviate symptoms (Engelbert et al., 2017 [5a]; Ferrell et
al., 2004 [4b]).
Note 5: Strengthening in both neutral and hypermobile ranges, with proper alignment, may be significantly effective in
increasing muscle strength, improving high-related quality of life, and reducing pain (Keer and Simmonds, 2010 [5a];
Pacey et al., 2013 [2b]; Palmer et al., 2021 [1a]; Simmonds, 2022 [5a]; Smith, 2017 [1b]; To and Alexander, 2018 [3b]).

1 Proprioception Training (See Appendix 2: Proprioception) (Celletti et al., 2011 [Sa]; Engelbert et al., 2017 [5a]; Fatoye et al., 2009
[4b]; Ferrell et al., 2004 [4b]; Galli et al., 2011 [4b]; Sahin et al., 2008 [4b]; Smith, 2017 [1b]; Van Meulenbroek et al., 2020 [4b])
Note 6: Home-based closed kinetic chain exercises were found to improve proprioceptive performance and quality

of life (QOL) (Engelbert et al., 2017 [5a]; Ferrell et al., 2004 [4b]; Simmonds, 2022 [5al]).

[ __ s
© 2016-2025Children's Hospital Medical Centeil RghtsReserved. Information available atvww.cincinnatichildrens.org/evidence
(cc This workmay belicensedunder Creative Commons AttributieNonCommerciaShareAlike 4.0 International Pages of 45



http://www.cincinnatichildrens.org/evidence
https://creativecommons.org/licenses/by-nc-sa/4.0/

» Cincinnati Evidence -Based Care Guideline

d Child re n’s ' Publication Date: October 3, 2025
changing the outcome togethor
12. It is recommended that therapist s consider the possibility of other Recommendation Strength
comorbidities that may occur due to limited joint protection and limited Moderate

core stability .
(Murray, 2006 [5a]; Russek et al., 2023 [5a]; Russek et al., 2019 [5a]; Smith, 2017 [1b]; Local Consensus, 2025 [5])

Note 1: Common musculoskeletal comorbidities may include:

Dislocations or subluxations (Hakim, 2024 [5a]; Rombaut et al., 2012 [4b])

Fractures, sprains, or strains (Banica et al., 2020 [4b]; Castori and Colombi, 2015 [5a])

Tendonitis in upper or lower extremities (Russek et al., 2019 [5a])

TMJ dysfunction (Celletti et al., 2013 [5a]; Kalaykova et al., 2006 [4b]; Pasinato et al., 2011 [4b]; Winocur et al., 2000 [4a])

Headaches related to muscle tightness, posture deviations, or cervical instability (Mehta et al., 2024 [5a]; Rozen et al.,
2006 [4b])

Scoliosis, spondylolysis, spondylolisthesis, or disc prolapse (Atwell et al., 2021 [5a]; Mehta et al., 2024 [5a]; Murray, 2006 [5a];
Russek et al., 2019 [5a]; Local Consensus, 2025 [5a])

Pelvic floor dysfunction including constipation and urinary incontinence (Hastings et al., 2019 [4a]; Local Consensus, 2025
[5a])
Chiari malformations (Milhorat et al., 2007 [3a]: Local Consensus, 2025 [5a])

= == == = =4 =4 —8 9

Note 2: There is a positive correlation between HSD/hEDS and these conditions with adult onset:
1 Carpal tunnel syndrome (Aktas et al., 2008 [4a])
9 Osteoarthritis (Booshanam, 2011 [4b]; Murray, 2006 [5a]; Simonsen, 2012 [4b])

Sport -Specific Exercise

13. It is recommended that therapists provide education regarding the Recommendation Strength
impact of hypermobility on safe sports participation and on reduction of Moderate
injury risk .

(Antcliff et al., 2018 [5a]; Armstrong, 2020 [3b]; Armstrong, 2020 [4a]; Armstrong and Greig, 2018 [4a]; Bukva et al., 2019 [3a]; Chan et al., 2018
[3a]; Dhuri and Usman, 2016 [4b]; Engelbert et al., 2017 [5a]; Frydendal et al., 2018 [3b]; Junge et al., 2015 [3a]; Liaghat et al., 2018 [3b];
Nicholson et al., 2022 [5a]; Peterson et al., 2018 [1a]; Sanches et al., 2015 [4a]; Schroeder and Lacallee, 2006 [5a]; Simmonds et al., 2019 [4a];
Smith, 2017 [1b]; Soper et al., 2015 [4a]; Steinberg et al., 2016 [4a]; Stracciolini et al., 2017 [5a]; Vaishya and Hasija, 2013 [4a]; Vera et al., 2020
[4b]; Local Consensus, 2025 [5a])

14. It is recommended that, when patients are returning to a higher level Recommendation Strength
athletic activity after pause or injury, the therapist considers underlying Moderate

hypermobility as a factor in the  sport -specific training program .
(Filipa and Barton, 2018 [5a]; Zsidia et al., 2023 [4a]; Local Consensus, 2025 [5a])

Note 1: Highly trained, competitive athletes with JH in sports (e.g., dance, gymnastics, soccer, swimming) should be
assessed for compensatory patterns due to the level and frequency of training (Filipa and Barton, 2018 [5a]; Local Consensus,
2025 [5a]).

Note 2: Training in non-compensatory end range can be beneficial to the athlete to allow for full sports participation (Local
Consensus, 2025 [5a]).

Orthotics
15. It is recommended that therapist s consider upper extremity finger and/or Recommendation Strength
thumb orthotics . (Hakim, 2024 [5a]; Jensen et al., 2021 [4b]; Smith, 2017 [1b]; Song et al., 2020 Moderate

[4a]; Local Consensus, 2025 [5])

Note: Finger orthotics for hypermobile phalangeal joints may be used to promote optimal joint positioning and limit
overuse/strain and pain with specific activities (Jensen et al., 2021 [4b]; Hakim, 2024 [5a]; Song et al., 2020 [4a]; Susanne and Lisbeth,
2024 [2b]; Local Consensus, 2025 [5]).
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16. Itis recommended that therapist s consider lower extremity (LE) orthotics Recommendation Strength
for symptomatic pes planus . (Atwell et al., 2021 [5a]; Bozkurt et al., 2019 [4a]; Evans et al., Moderate

2022 [1a]; Smith, 2017 [1b]; Song et al., 2020 [4a]; Local Consensus, 2025 [5])

Note 1: Clinical experience with this population has consistently shown a reduction in pain and fatigue with the use of
minimal control, over the counter, or semi-customizable shoe orthotics (Evans et al., 2022 [1a]; Local Consensus, 2025 [5]).
Note 2: If a patient presents with moderate to severe pronation and calcaneal valgus and minimal control orthotics
along with therapeutic interventions do not provide a reduction in pain and fatigue, therapist may consider use of
higher-level orthotics such as University of California at Biomechanics Laboratory (UCBL) or supramalleolar orthotics
(SMO) (Local Consensus, 2025 [5]).
1  With therapeutic intervention, patients may be gradually transitioned from higher-level orthotics to minimal control or
semi-customizable orthotics, based on patient tolerance and response (Local Consensus, 2025 [5]).

17. Itis recommended that, if a patient presents with asymptomatic pes Recommendation Strength
planus, consider targeted postural interventions to address LE alignment Moderate / Consensus
instead of orthotics . (Evans et al., 2022 [1a]; Tas et al., 2021 [4b]; Local Consensus, 2025 [5])

Frequency of Therapy

18. It is recommended that the frequency of therapy is determined by the Recommendation Strength
symptoms the patient is exhibiting and the functional status of the Moderate

patient (See Appendix 3: Models of Therapy).
(Atwell et al., 2021 [5a]; Hjalmarsson et al., 2023 [4a]; Lindholm et al., 2025 [4a]; Palmer et. al., 2021 [1a]; Peterson et al., 2018 [1a]; Quatman et
al., 2008 [4a]; To and Alexander, 2018 [3b]; Local Consensus, 2025 [5])
Note: When determining the frequency of therapy, consider the following factors (Local Consensus, 2025 [5]):
o Changes in physical demands on the biomechanical structures through physical activity (sports- /work- related
activities) (Quatman et al., 2008 [4a])
o Change in functional status or decrease in physical activity associated with pain and fatigue
(Atwell et al., 2021 [5a]; Peterson et al., 2018 [1a])

0 Stage of readiness (Clark & Knight, 2017 [5a]; Local Consensus, 2025 [5])

Referral
19. It is recommended that, if patients are not responding to therapeutic Recommendation Strength
management or if other symptoms are negatively impacting therapeutic Moderate

progress, therapists should encourage patients to seek care from their

primary care physicians and/or other disciplines involved in their care .
(Atwell et al., 2021 [5a]; Bale et al., 2019 [2a]; Buryk-Iggers et al., 2022 [1a]; Clark et al., 2024 [1a]; Kulas Soborg et al., [1a]; Legerlotz, 2020 [1a];
Palmer et al., 2020 [1a]; Zabriskie, 2022 [1a]; Local Consensus [5])
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Hypermobility Spectrum Disorders

including Hybermobile Ehlers-Danlos Syndrome
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FAST FACTS

10%

of the population may be
considered hypermobile but
‘do not require refermral or
further workup if no red
flags in history or PE

30 minutes,

5 days/week

of low-impact exercise such
as swimming or riding a
recumbent bike recommended
for management of HSD or
hEDS

no known
genetic cause,
but it typically runs in families

children with
hypermobility
and no red flags
«can be evaluated by

a pediatric Physical Therapist
‘who can focus on joint
protection, core strengthening
‘and orthotics if needed

If you clinical
questions about
with HSD or hEDS,
Phuysician Priority
1-888-987-7997

Hypermability spectrum disorders (HSD) are a group of conditions related to

ic joint (JH). Th of ile Enlers-Danlos
Syndrome (hEDS) cannot be considered until a child reaches skeletal maturity.
The diagnostic criteria for HSD and hEDS are reviewed on page 2. The diagnosis
of HSD or hEDS is clinical; there is no identifiable genetic cause, so no testis
available. HSD and hEDS can be equal in severity, and need similar management,
validation, and care. There is no cure for HSD or hEDS.

ASSESSMENT
Perform a standard health history and physical exam, with probing history questions for both
patient and famiy

HISTORY AND PHYSICAL EXAM RED FLAGS

Prior to refering for HSD or hEDS, consider other conditions which require additional

workup, referral or testing

Personal History Family History

+ Unusual skin fragility (which should drive  Self or first-degree relative:
consideration of other EDS types) - Aortic disease/aoriic root dilation

« Skeletal dysplasia je.g., osteogenesls « Aneurysm
Imperfects) - Organ rupture
Spasticity - Bowel perforation
Low muscle tone « Other genetic or acquired connective
. Common tissue disard
due to a known condition
« Rheumatologic symptoms.
MANAGEMENT/TREATMENT
Treat based on t and refer to for hedp with

Issues and further education:

- Do loveimpact exarcise for 30 minutes 5 days a week.

+ Hydrale and keep track of dally water intake.

« Manage and prevent injury over the long-iem through siengthening, proprioceptive training,
Joint protection and endurance iralning (as gquided by OT/PT). Consider nontraditional
Inierventions like massage, yoga, medilalion and acupunciure. Do not recommend joint!
spinal manipulation therapy due to joint ExtyinsEbiity.

+ Recommend NSAIDS, heating pads and cold packs a5 needed for pain. Other medications
can help for certain types of pain In specific situations which aften need expert input to
eqsure the balance between beneft and risk Is maintained.

- Treal assodated symploms, which may be more debiliialing and have more Impact on
diily Iving than the joint symploms—induding anxety, depression, dysaulonomia, langur_-
funclicnal Gl disorders, headaches, postural tachycardia and sleep :

WHEN T REFER

1. Conskder other disorders or conditions before referning for HSD or hEDS.

2. Refer s age or the presence or absence of Red Flags. See algorithm
on rcverscsldn Iorlnore spediiic information.

Fyou would bee: addonal coples o this toal, o woukd ik more informaion, pleass contct the:
Phyzscian Ohtreach and Engagement keam ot Cincrnat Childeen'=

Conconall O

1 Sk CH el S, ) e i B s M. A ok o Mol Sy

Exrliono.

Fraciion Gudolines, 2 olfior ovrionco Brasod documonts 2 mikatie. The ool i

T ulim:sio

patgmeet

Cincinnat.

Chil drenos

1 Hypermobility Spectrum Disorders

Hospital

Hypermobility Spectrum Disorders

COMMUNITY PRACTICE SUPPORT TOOL / August 2024

Hypermobility Spectrum Disorders

including Hybermobile Ehlers-Danlos Syndrome

Patient Presents
Standard Workup
- Fuuq History

HBTOWMPHYSI:MEKMIEDHMS

Soo page 1for Istoﬂl’[ﬂndﬂag:
Refer accordingly:

Ganaral Ganstics Contovascrer Gonstics oTFT
+ Classic or sthor typa of DS, axcopt + Jaint hypormokility with or
Ens = Eclnphhl‘: withaut joit pain or Instabilty
+ Unusual skin fragiity jzonsidor sthor typas - Other genctic connective thsus disordars, i amy age
of EDS} 2.g. Marfan, Looy's Dictz, vascular EDS. + Stato In roferal Evaluate and
- Spastichy - Parscnal histary of bawel parfaration ar treat far hypemobiliy, joint
+ Low musch tone or common newsomuscular argan mupture , com
dug o . g o and orthatcs If neoded
confirmad or
dizardors of muscoar Paticnts with hypermabiliy
First dogros relative with: = without rod flags should be
o T managed by thoir POP
Low muscle tone. moming siiffnes, lmpieg. asymmatic jont (management guidclines at
Comman newromuscular condiions s www.ahlors danlos com)
+ Persanal history or rst-dogroe relathve with
Skalatal Dyzplasia Clinlc r acquired conpoctive trme
‘Shalatal & .9 apus, mived connective s dscrdors

For children who have not tumed 18 years of age or reached skeletal maturity, consider diagnosis based on

the Diagnostic Criteria for Paediatric Joint Hypermobility found at www.ehlers-danlos.com
2 Skin and Tissua it k! icati ac
Must bo minimum of 3 Mzt be minimum of 2

1 Boighton Scora
Mausst be minkmum of 6

Ay mumber causing distross
or disabilty? ¥IN

For chikdren wha have reached skeletal maturity and adults 218, consider diagnosis based on the
2017 Diagnostic Criteria for Hypermobile Ehlers-Dankos Syndrome (hEDS) found at www.ehlers-danlos.com

To maks an hEDS diagnasis, oll thras criteria 1, 2, 3) must be mat.

1 Ganaralizod joirt hypormobilty jas dafinod | 2 Two ar mars of the following must bo prosont | 2 Mot ALL ofthess proraquisites
by the Beighton scors) 2. Minimum 5 of 12 systemic mantcstations o Absence of unuzual skin ragiity

2. 26 for pro-puberal chidren and of a more generlized connodive tssie b. Cther hertable and acquired connective

adolescents chsordar e chicrs-danlos com/hads- Bissue disordors Including ausimmuns

. 25 for pubertal adoiescants and young chagnastic checkist) heumatciag condmicas haue bean
aduks b. One or mare first-degree relamves
Inclependently meeting currant diagnastc unmm diagnases that may include
crierta for hEDS foint ypermobilty by moans of
c o Jont Ity have:
Instabiltty boen ruled out

e0Re BN

Medi cal Center

(https://cincinnatichildrens.widen.net/s/9kbnvd8xgg/cchmc-2225-cpst-hypermobility-ehlers-danlos-heds 11-2023-final)

1 Community Practice Support Tools | Healthcare Professional Resources

(https://www.cincinnatichildrens.org/professional/resources/community-practice-support-tools)
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Introduction
The term Ahypermobilityo refers to joints which are more f

Hypermobility is very natural in most babies and children, and decreases gradually over time. However, up to 15-20% of
individuals continue with hypermobility into adulthood, with a greater prevalence in females. For most adults with
hypermobility, increased flexibility does not cause pain or other
symptoms.

However, hypermobility that is accompanied by joint instability and
pain or other joint issues (i.e., symptomatic hypermobility) is
classified as hypermobility spectrum disorder, ranging from only

symptoms of hypermobility to meeting current diagnostic criteria for --.-
hEDS. Hypermobility Spectrum Disorder (including hEDS)

The 2017 Diagnostic Criteria for hEDS is very specific to those features most associated with hEDS. Other problems such
as chronic fatigue, gastrointestinal issues, autonomic dysfunction, headaches, anxiety, mast cell disorders and chronic
pain are known to be experienced by many along the hypermobility spectrum 1 yet these issues are not specific enough
for the diagnosis of hEDS. HSD refers to symptomatic hypermobility in those who do not meet criteria for hEDS.
Symptoms for HSD and hEDS may be identical. Based on learnings from the 2017 Diagnostic Criteria, revisions were
made to formal classification criteria for HSD and hEDS.

Each per s on 6 ypermabilitynissupiquevand rhay include a variety of symptoms which require multiple

providers in different specialties to help them toward the goal of self-management. While there are currently no disease-

specific treatments for HSD or hEDS, care is the same for each with a focus on managingeachi ndi vi dual 6s sy
Both HSD and hEDS require awareness, recognition, validation and care to help patients with symptomatic hypermobility

lead their best lives. The bedrock of symptomatic hypermobility management includes joint protection through
hypermobility-focused physical therapy and occupational therapy and staying active in joint sparing ways within the
individual s | imits of endurance.

(D
Target Users for the Recommendations

Target Users include, but are not limited to, Physicians (Geneticists, Orthopedists, Primary Care Physicians, Rheumatologists,
Sports Medicine), Patient Care Clinicians (Nurses, Nurse Practitioners), Dentists, Orthodontists, Occupational Therapists,
Physical Therapists, Psychologists, Physician Assistants, and Other Health Care Professionals involved in the care of patients
with joint hypermobility.

Abbreviations
hEDS Hypermobile Ehlers-Danlos CMC carpalmetacarpal LLAS lower limb assessment scale
syndrome instability MCP metacarpalphalangeal joints
HSD Hypermobility spectrum CR  cardiorespiratory MPFL medial patellofemoral ligament
disorder EE eosiniphilic esophagitis NDPH new daily persistent headaches
GiHSD generalized HSD ER external rotation PJH peripheral joint hypermobility
PiHSD peripheral HSD Gl gastrointestinal ROM range of motion
LT HSD localized HSD IP interphalangeal joints SLS single limb stance
Hi HSD historical HSD DIP  distal IP joints TMD temporomandibular dysfunction
JH  joint hypermobility IR internal rotation T™J temporomandibular joints
GJH generalized JH LE lower extremity UE upper extremity
LJH localized JH
[ __ s A
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Clinical Question

For children and adolescents with joint hypermobility (JH), hypermobility spectrum disorder (HSD), generalized joint
hypermobility (GJH), or hypermobile Ehlers-Danlos syndrome (hEDS), what are the components of effective, targeted,
therapeutic management?

Additional Clinical Questions for hEDS

Among children with hEDS,
e What interventions or treatments may be most effective to improve clinical or other patient outcomes?

e What criteria determine referral to OT, PT, or specific specialists, and how are those criteria prioritized by patient
symptom constellation, to improve clinical or other patient outcomes?

e When is it appropriate or what criteria are relevant to shift care back to the primary care provider/PCP compared to
continuing care in a specialist setting to improve patient self-management and PCP management and to provide
effective care with the specialists?

Among children with hEDS who are being treated by clinicians with an intervention or therapy,

e What outcomes and/or measures are most relevant or efficient/effective to show improvement in the patient or for the
desired patient outcomes being monitored?

e How is success or improvement defined for the measures to show improvement for the desired patient outcomes
being monitored?

Among children with joint hypermobility or Ehlers-Danlos syndrome — hypermobility type,

e What interventions or treatments may be most effective to improve clinical or other patient outcomes?

e What criteria determine referral to OT compared to referral to PT to improve clinical or other patient outcomes?

e What criteria determine referral to specific specialists and how are those criteria prioritized by patient symptom
constellation to improve clinical or other patient outcomes?

e When is it appropriate or what criteria are relevant to shift care back to the PCP compared to continuing care in a
specialist setting to improve patient self-management and PCP management and to provide effective care with the
specialists?

Among children with hEDS who are being treated by clinicians with an intervention or therapy,

e What outcomes are most relevant or efficient/effective to show improvement in the patient?

e What measures are most relevant or efficient/effective to show improvement for the desired patient outcomes being
monitored?

e How is success or improvement defined for the measures to show improvement for the desired patient outcomes
being monitored?

Future Research Questions
For children and adolescents with JH, HSD, or hEDS:

Do targeted interventions improve pain, fatigue, and quality of life?

What are the perceived impacts of the condition on quality of life?

What are valid and effective ways of measuring fatigue?

What biomechanical deficits are identified using 3D motion analysis?

Do specific orthotic interventions effectively improve lower limb biomechanical deficits?

= =4 =8 =8 =1

[ __ s A
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Implementation Plan

Implementation of this evidence-based care guideline includes use of the following tools, some of which are available
externally and are included in the appendices or on our website (links below). These have been developed, adapted or
revised for incorporation of these recommendations into practice.

RelevantCi nci nnati TOdisi | dr enods

Cincinnat.i Chil dr ends :kowgncitnaithildidesdrig & wiw.ciGeematickildrens.org/evidence

e Community Practice Support Tool: Hypermobility (HSD & hEDS)
1 OT/PTi HSD & Hypermobile EDS

CenterLink ( Ci nci nnati Chi | dr asterdalstafflony) @enatics | KndWendp Noied (echmce.orq)

Managing Constipation with HSD including hEDS (KN1226)
Pain from HSD including hEDS (KN1168)

Pregnancy and hEDS

Proper Posture for Work and School Settings (KN1239)
Proprioception Issues with HSD including hEDS (KN1221)
Reflux and Stomach Acid in HSD including hEDS (KN1227)
Sleeping Problems Associated with HSD including hEDS
(KN1217)

Slipping Rib and HSD including hEDS (KN1277)

Hypermobility Spectrum Disorder / HSD (KN1315)

Hypermobile Ehlers-Danlos Syndrome / hEDS (KN1169)
Anxiety in HSD including hEDS (KN1219)

Dizziness with HSD including hEDS (KN1218)

Dysautonomia with HSD including hEDS (KN1180)

Fatigue from HSD including hEDS (KN1200)

Functional Abdominal Pain from HSD including hEDS (KN1228)
Headaches from HSD including hEDS (KN1167)

Gastroparesis and HSD including hEDS (KN1229)

Ibuprofen Use for HSD including hEDS (KN1220)

= E R

=8 =8 =8 -8 -8 -8 _8_8_9_°

Outcome Measures

Providers may see an impact in patient-reported outcomes over time through use of PRO tools such as:
o Peds QL (Pediatric Quality of Life Inventory)
o PROMIS (Patient-Reported Outcomes Measurement Information System)
e FDI (Functional Disability Inventory).

Patient-Centered Goals are being intentionally set with the patient using COPM (Canadian Occupational Performance
Measure) to develop a treatment plan.

Functional assessments using PODCI (Pediatric Outcomes Data Collection Instrument) and FDI identify patient-reported
changes over time. PROMIS—Function & Pain Interference may also help identify differences in measures for
improvement in functional goals and measures for improvement pain goals.

Process Measures

Due to the chronic nature of this condition, it is expected that there will be dynamic changes throughout the lifespan of the
patient (e.g., during growth, activity changes, acute illnesses). It is also anticipated that there could be an improvement in
function prior to an improvement in pain. Over time, resolution of symptoms and/or pain and improvement in quality of life
is achievable. However, episodes of care are recommended to help manage the condition when the patient is
experiencing functional deficits related to the condition.

[ _ sy
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Search Strategies & Results

Search Strategy

To select evidence for critical appraisal for this Evidence Summary, the databases below were searched using search
terms, limits, filters, and date parameters to generate an unrefined, “combined evidence” database. This search strategy
focused on answering the clinical questions addressed in this document and employing a combination of Boolean
searching on human-indexed thesaurus terms (e.g., MeSH) as well as “natural language” searching on words in the title,
abstract, and indexing terms.

Limits, Filters, and
Databases Searched Search Terms Search Dates & Parameters
1 MedLine (EBSCO) 11 Joint hypermobility, hypermobility spectrum Date of Most Recent Search
1 CINAHL (EBSCO) disorder, Ehlers-Danlos syndrome, joint instability 1 9/17/2025
§| Cochrane Database for 1 and Occupational therapy or physical therapy Publication Dates Searched
Systematic Reviews { Benign and joint hypermobility, ligamentous laxity, I S€arch daFes not restricted
1 Google Scholar joint laxity, pronation, foot and pronation, Sticklers ~ A9€ Groups in Evidence
s EMBASE syndrome 9 Primarily Pediatric Evidence
{1 Footnote Crawling, 1] Orthotics, orthoses, stretching, posture, l As;ilgtf;gdz?;ilzjﬁled;ers of ace
Reference List and/or proprioceptive training, proprioception, balance, Enp i< LaE ade y g
Hand Searching strength, joint stabilization, neuromuscular control, Otr?er Criteri?el 9
postural control, handwriting, gait abnormalities, .
joint alignment T Al stydy types/designs
considered
91 Population inclusion/exclusion
criteria applied
9 No additional filters, limits, or
other criteria applied to search

Search Results & Methods

The searches (electronic search engines, manual searches of citations/references) for evidence identified a total of 4,446
articles. Duplicate citations were removed during each iteration of searches, leaving only unigue citations in the final
screening list. Based on title and abstract screening, 3,745 articles were discarded, as they were not related to the clinical
guestions of interest. The remaining 814 articles were reviewed in full text then critically appraised. Of these, 658 articles
were discarded as they were not related to the clinical questions and therapeutic management recommendation
statements. The remaining 156 articles met the inclusion criteria above and were cited in one or more recommendation
statements and evidence syntheses. The evidence table for study characteristics of included articles is available upon
request (email: EBDMinfo@cchmc.org).
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Evidence -Based Clinical Care Recommendation Development Process

Recommendation statements were developedi n accor dance with Ci neBasehCare Guid€lihng Dewklopemend s

Process (for more details, contact EBDMinfo@cchmc.org). The recommendations contained in this guideline were formulated by a

multidisciplinary working group based on best-available and peer-reviewed evidence, patient and family values, clinical expertise, and
stakeholder consensus. The team performed a systematic search and critical appraisal of the literature using the LEGEND Evidence
Evaluation System (see next section below). During formulation of these recommendations, the team members have remained cognizant
of controversies and disagreements over the management of these patients. Controversial issues were resolved by stakeholder and

team member consensus where possible (using a pre-defined consensus process) and, when not possible, were offered optional

approaches to care in the form of information that includes best supporting evidence of efficacy for alternative choices.

LEGEND Evidence Evaluation System  (Let Evidence Guide Every New Decision )

Evidence Levels of Individual Studies by Domain, Study Design, & Quality (Link to Full Table)

Individual studies are appraised for reliability, validity, and applicability, using standardized appraisal forms, to determine the Quality
Level or Evidence Level (a vs b)A

Quality Level Definition
1a” or 1bA Systematic review, meta-analysis, or meta-synthesis of multiple studies
2aor 2b Best study design for domain
3aor3b Fair study design for domain
4a or 4b Weak study design for domain
5a or 5b General review, expert opinion, case report, consensus report, or guideline
5 Local Consensus

Aa = good quality study OR b = lesser quality study

Grade for the Body of Evidence

(Link to Full Table)

The Body of Evidence (BOE) is evaluated for quantity, quality, and consistency to determine the grade of the BOE and what the impact
of the BOE is on our confidence in the precision of the answer to the clinical question (and its associated recommendation statement).

Grade Definition
High DDDD| Good quality, High-level studies with consistent results
Moderate DBDDO| Good quality, Lower-level OR Lesser quality, Higher-level studies with consistent* results
Low BPDOQO| Good or lesser quality, Lower-level with results that may be inconsistent

Very Low e000

Few Good or Lesser quality, Lower-level studies that may have inconsistent results

Consensus

Local Consensus, No published evidence

1. Safety versus Harm

2. Clinically Effective / Benefits Patient

3. Adherence

Dimensions for Judging the Strength of the Recommendation (Link to Full Table)

5. Impact of Quality of Life, Morbidity, or Mortality
6. Directness of the Evidence
7. Grade of the Body of Evidence

4. Cost
Language and Definitions for Recommendation Strength (Link to Full Table)
Language for Strength Definition
I't is strongly r ec ¢ Whenthedimensions forjudging the strength of the recommendation are
I't is strongly r ec ¢ applied(including safety/harm, health benefit, body of evidence, etc.),

there is high support that benefits clearly outweigh risks and burdens.
(or visa-versa for negative recommendations)

I't is recommended t Whenthedimensions forjudging the strength of the evidence are applied,
I't i s recommended t thereismoderate supportthat benefits are closely balanced with risks and
burdens.
I't is suggested t hé& Whenthedimensions forjudging the strength of the evidence are applied,
It i suggest ed t heg thereisweak supportthat benefits are closely balanced with risks and burdens.
There is insufficient evidence to make a recommendati on
I _ T A
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This guideline has been reviewed against quality criteria by independentpeerr evi ewer s from Cincinnati
limited to, evidence methodologists, relevant subject matter experts, or other stakeholders who were not involved in the development
process using the AGREE |l instrument  (Appraisal of Guidelines for Research and Evaluation I1).

Revision Process

The guidelinewi || be removed
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recent publication date. A revision of the guideline may be initiated at any point within the five year period that evidence indicates a
critical change is needed. Team members reconvene to explore the continued validity and need of the guideline.

The most recent details for the search strategy, results, and review are documented in this guideline. Details of previous review
strategies are not documented. However, all previous citations and content were reviewed for appropriateness to this revision.
Experience with the implementation and monitoring of earlier publications of this guideline has provided learnings which have also been

incorporated into this revision.

Review History

Date Event

Outcome

9/22/2025 Guideline Revisions

Original guideline revised into two guidelines: (1) Screening/Assessment EBCG
and (2) Therapeutic Management EBCG.

Evidence-Based Care Recommendation Statements have been revised,

removed, and added. All evidence was reviewed. New evidence has been added
to multiple recommendation statements. A new template was used for this
guideline including revisions aligned
Local Consensus is confirmed.

3/1/2016 Original Publication

New guideline developed and published.
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Disclaimer

The Evidence Based Care Guidelines, as well as all other associated clinical guidelines, protocols and outcome data (collectively the

"I nformation") provided by Children's Hospital Medical re@revders r
in clinical decision-making by describing a range of generally acceptable approaches for the diagnosis, management, or prevention of
specific diseases or conditions and educating future care providers based on available research, evidence, and expert opinion and
experience. The Information should not be considered inclusive of all proper methods of care or exclusive of other methods of care
reasonably directed at obtaining the same results; nor should it be relied on to suggest a course of treatment for a particular patient.

The ultimate judgment regarding care of a particular patient must be made by a qualified health care provider in light of the individual
circumstances presented by the patient.

While the Information may be educational for patients and families, it should not be used in place of the professional opinion of a
qualified health care provider. All health care related questions or concerns related to the Information should be directed to a qualified
health care provider.

THE INFORMATION IS PROVIDED "AS I1S" AND CHMC MAKES NO WARRANTIES, WRITTEN, ORAL, EXPRESS OR IMPLIED,
WITH RESPECT TO THE INFORMATION. ALL WARRANTIES, INCLUDING, WITHOUT LIMITATION, WARRANTIES OF
MERCHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE AND NONINFRINGEMENT OF ANY PATENT, COPYRIGHT,
TRADEMARK OR OTHER PROPRIETARY RIGHTS ARE HEREBY DISCLAIMED BY CHMC. IN NO EVENT SHALL CHMC BE
LIABLE FOR ANY DIRECT, INDIRECT, SPECIAL, INCIDENTAL OR CONSEQUENTIAL DAMAGES RELATED TO ANY USE OF THE
INFORMATION.

(D
References

1. Akaras, E. ; Deni z, G. ; E y he EffectsMf Joint ldypedmolSlity omStrength, Rtopriobkption, and
Functional Performance. 2025. [4b] https://dx.doi.org/10.21203/rs.3.rs-6453800/v1

2. Aktas, |.; Ofluoglu, D.; and Albay, T.:  The relationship between benign joint hypermobility syndrome and carpal tunnel syndrome.
Clin Rheumatol, 27(10): 128371 7, 2008. [4a] https://dx.doi.org/10.1007/s10067-008-0909-x

3. Antcliff, D.; Keeley, P.; Campbell, M.; Woby, S.; Keenan, A. M.; and McGowan, L.: Activity pacing: moving beyond taking
breaks and slowing down. Qual Life Res, 27(7): 19331 1935, 2018, [PMC5997723] [5a] https://dx.doi.org/10.1007/s11136-018-
1794-7

4. Armstrong, R., and Greig, D. M.:  The Beighton score as a predictor of Brighton criteria in sport and dance. Physical Therapy in
Sport, 32: 145i 154, 2018. [4a] https://dx.doi.org/10.1016/j.ptsp.2018.04.016

5. Armstrong, R.: The Beighton Score and Injury in Dancers: A Prospective Cohort Study. Journal of Sport Rehabilitation, 29(5):
5631571, 2020. [3b] http://www.ncbi.nlm.nih.gov/pubmed/144431317

6. Armstrong, R.: The relationship between the functional movement screen, star excursion balance test and the Beighton score in
dancers. Physician & Sportsmedicine, 48(1): 531 62, 2020, [4a] https://dx.doi.org/10.1080/00913847.2019.1624658,

7. Atwell, K.; Michael, W.; Dubey, J.; James, S.; Martonffy, A. |.; Anderson, S.; Rudin, N. J.; and Schrager, S.: Diagnosis and
Management of Hypermobility Spectrum Disorders in Primary Care. The Journal of the American Board of Family Medicine, 34(4):
8381 848, 2021, [5a] https://dx.doi.org/10.3122/jabfm.2021.04.200374

8. Baeza-Velasco, C.; Gely -Nargeot, M. C.; Pailhez, G.; and Vilarrasa, A. B.:  Joint hypermobility and sport: a review of advantages
and disadvantages. Current Sports Medicine Reports, 12(5): 29115, 2013, [5a] https://dx.doi.org/10.1249/JSR.0b013e3182a4b933

9. Baeza-Velasco, C.; Sinibaldi, L.; and Castori, M.:  Attention-deficit/hyperactivity disorder, joint hypermobility-related disorders
and pain: expanding body-mind connections to the developmental age. Attention Deficit and Hyperactivity Disorders, 10(3): 163i
175, 2018, [1b] https://dx.doi.org/10.1007/s12402-018-0252-2

10. Bale, P.; Easton, V.; Bacon, H.; Jerman, E.; Armon, K.; and MacGregor, A.: The efficacy of a multidisciplinary intervention
strategy for the treatment of benign joint hypermobility syndrome in childhood: a randomized, single centre parallel group trial (the
bendy study). Rheumatology (united kingdom), 54:ii21ii3, 2015, [2b] https://dx.doi.org/10.1093/rheumatology/keu491

R e—— A
© 2016-2025Children's Hospital Medical Centeil RghtsReserved. Information available atvww.cincinnatichildrens.org/evidence
_@c This workmay belicensedunder Creative Commons AttributieNonCommerciaShareAlike 4.0 International Pagel5of 45

en
I d

(n


http://www.cincinnatichildrens.org/evidence
https://creativecommons.org/licenses/by-nc-sa/4.0/
mailto:EBDMinfo@cchmc.org
https://dx.doi.org/10.21203/rs.3.rs-6453800/v1
https://dx.doi.org/10.1007/s10067-008-0909-x
https://dx.doi.org/10.1007/s11136-018-1794-7
https://dx.doi.org/10.1007/s11136-018-1794-7
https://dx.doi.org/10.1016/j.ptsp.2018.04.016
http://www.ncbi.nlm.nih.gov/pubmed/144431317
https://dx.doi.org/10.1080/00913847.2019.1624658
https://dx.doi.org/10.3122/jabfm.2021.04.200374
https://dx.doi.org/10.1249/JSR.0b013e3182a4b933
https://dx.doi.org/10.1007/s12402-018-0252-2
https://dx.doi.org/10.1093/rheumatology/keu491

’ Child re n’su Publication Date: October 3, 2025

chonging the outcome togethar

T “® Cincinnati Evidence -Based Care Guideline

11. Bale, P.; Easton, V.; Bacon, H.; Jerman, E.; Watts, L.; Barton, G.; Clark, A.; Armon, K.; and MacGregor, A. J.: The
effectiveness of a multidisciplinary intervention strategy for the treatment of symptomatic joint hypermobility in childhood: a
randomised, single Centre parallel group trial (The Bendy Study). Pediatric Rheumatology Online Journal, 17(1): 2, 2019, [2a]
https://dx.doi.org/10.1186/s12969-018-0298-x

12. Banica, T. et al.: Higher fracture prevalence and smaller bone size in patients with hEDS/HSD-a prospective cohort study.
Osteoporosis International, 31(5): 8491 856, 2020, [4b] https://dx.doi.org/10.1007/s00198-019-05269-z

13. Bathen, T.; Hangmann, A. B.; Hoff, M.; Andersen, L. O.; and Rand  -Hendriksen, S.: Multidisciplinary treatment of disability in
ehlers-danlos syndrome hypermobility type/hypermobility syndrome: A pilot study using a combination of physical and cognitive-
behavioral therapy on 12 women. American Journal of Medical Genetics. Part A, 161A(12): 30051 11, 2013, [4b]
https://dx.doi.org/10.1002/ajmg.a.36060

14. Birt, L.; Pfeil, M.; MacGregor, A.; Armon, K.; and Poland, F.: Adherence to home physiotherapy treatment in children and young
people with joint hypermobility: a qualitative report of family perspectives on acceptability and efficacy. Musculoskeletal Care,
12(1): 56161, 2014, [4a] https://dx.doi.org/10.1002/msc.1055

15. Black, W. R.; Jones, J. T.; Rush, E. T.; Walton, L. M.; and Harding, A.: Development of a Multidisciplinary Clinic for Patients
with Ehlers Danlos Syndromes: Considerations and Strategies. Journal of Multidisciplinary Healthcare, 16: 191i 195, 2023, [5a]
https://dx.doi.org/10.2147/JMDH.S396221

16. Black, W. R.; Black, L. L.; Goldstein -Leever, A.; Fox, L. S.; Pratt, L. R.; and Jones, J. T..  The need for primary care providers
in the clinical management of hypermobility spectrum disorders and ehlers-danlos syndrome: a call to action. Rheumatology
International, 44(11): 22731 2278, 2024, [5a] https://dx.doi.org/10.1007/s00296-024-05676-4

17. Bozkurt, S.; Kayalar, G.; Tezel, N.; Guler, T.; Kesikburun, B.; Denizli, M.; Tan, S.; and Yilmaz, H.: Hypermobility Frequency in
School Children: Relationship With Idiopathic Scoliosis, Age, Sex and Musculoskeletal Problems. Arch Rheumatol, 34(3): 2681 273,
2019, [PMC6768787] [4a] https://dx.doi.org/10.5606/ArchRheumatol.2019.7181

18. Bukva, B.; Vrgoc, G.; Madic, D. M.; Sporis, G.; and Trajkovic, N.: Correlation between hypermobility score and injury rate in
artistic gymnastics. Journal of Sports Medicine & Physical Fitness, 59(2): 3301 334, 2019, [3a] https://dx.doi.org/10.23736/S0022-
4707.18.08133-1

19. Bulbena, A.; Baeza -Velasco, C.; Bulbena -Cabre, A.; Pailhez, G.; Critchley, H.; Chopra, P.; Mallorqui  -Bague, N.; Frank, C.;
and Porges, S.: Psychiatric and psychological aspects in the Ehlers-Danlos syndromes. American Journal of Medical Genetics.
Part C, Seminars in Medical Genetics, 175(1): 2371 245, 2017, [1a] https://dx.doi.org/10.1002/ajmg.c.31544

20. Bulbena -Cabre, A.; Baeza -Velasco, C.; Rosado -Figuerola, S.; and Bulbena, A.: Updates on the psychological and psychiatric
aspects of the Ehlers-Danlos syndromes and hypermobility spectrum disorders. American Journal of Medical Genetics. Part C,
Seminars in Medical Genetics, 187(4): 4821 490, 2021, [1a] https://dx.doi.org/10.1002/ajmg.c.31955

21. Buryk -lggers, S. et al.: Exercise and Rehabilitation in People With Ehlers-Danlos Syndrome: A Systematic Review. Archives of
Rehabilitation Research and Clinical Translation, 4(100189): 1i 16, 2022, [1a] https://dx.doi.org/10.1016/j.arrct.2022.100189

22. Camerota, F.; Mariani, R.; Cordiano, G.; Di Trani, M.; Lodato, V.; Ferraris, A.; Pasquini, M.; and Celletti, C.: The Language of
Pain in the Hypermobile Ehlersi Danlos Syndrome: Metaphors as a Key to Understanding the Experience of Pain and as a
Rehabilitation Tool. Brain Sciences (2076-3425), 13(7): 1042, 2023, [4a] https://dx.doi.org/10.3390/brainsci1l3071042

23. Castori, M.; Morlino, S.; Celletti, C.; Celli, M.; Morrone, A.; Colombi, M.; Camerota, F.; and Grammatico, P.: Management of
pain and fatigue in the joint hypermobility syndrome (a.k.a. Ehlers-Danlos syndrome, hypermobility type): principles and proposal
for a multidisciplinary approach. American Journal of Medical Genetics. Part A, 158A(8): 20551 70, 2012, [5a]
https://dx.doi.org/10.1002/ajmg.a.35483

24. Castori, M., and Colombi, M.:  Generalized joint hypermobility, joint hypermobility syndrome and Ehlers-Danlos syndrome,
hypermobility type. American Journal of Medical Genetics. Part C, Seminars in Medical Genetics, 169C(1): 11 5, 2015, [5a]
https://dx.doi.org/10.1002/ajmg.c.31432

25. Castori, M.: Pain in Ehlers-Danlos syndromes: manifestations, therapeutic strategies and future perspectives. EXPERT OPINION
ON ORPHAN DRUGS, 4(11): 1145711158, 2016, [5a] https://dx.doi.org/10.1080/21678707.2016.1238302

26. Cederlof, M.; Larsson, H.; Lichtenstein, P.; Almgvist, C.; Serlachius, E.; and Ludvigsson, J. F.: Nationwide population-based
cohort study of psychiatric disorders in individuals with Ehlers-Danlos syndrome or hypermobility syndrome and their siblings. BMC
Psychiatry, 16: 207, 2016, [4a] https://dx.doi.org/10.1186/s12888-016-0922-6

27. Celletti, C.; Castori, M.; Galli, M.; Rigoldi, C.; Grammatico, P.; Albertini, G.; and Camerota, F.: Evaluation of balance and
improvement of proprioception by repetitive muscle vibration in a 15-year-old girl with joint hypermobility syndrome. Arthritis Care
Res (Hoboken), 63(5): 7751 9, 2011, [5a] https://dx.doi.org/10.1002/acr.20434

28. Celletti, C.; Castori, M.; La Torre, G.; and Camerota, F.:  Evaluation of kinesiophobia and its correlations with pain and fatigue in
joint hypermobility syndrome/ehlers-danlos syndrome hypermobility type. BioMed Research International, 2013: 5804601 580460,

[ _ sy

© 2016-2025Children's Hospital Medical Centeil RghtsReserved. Information available atvww.cincinnatichildrens.org/evidence

(CODBZIEIM This workmay belicensedunderCreative Commons AltributieNonCommerciaShareAlike 4.0 International Pagel6 of 45



http://www.cincinnatichildrens.org/evidence
https://creativecommons.org/licenses/by-nc-sa/4.0/
https://dx.doi.org/10.1186/s12969-018-0298-x
https://dx.doi.org/10.1007/s00198-019-05269-z
https://dx.doi.org/10.1002/ajmg.a.36060
https://dx.doi.org/10.1002/msc.1055
https://dx.doi.org/10.2147/JMDH.S396221
https://dx.doi.org/10.1007/s00296-024-05676-4
https://dx.doi.org/10.5606/ArchRheumatol.2019.7181
https://dx.doi.org/10.23736/S0022-4707.18.08133-1
https://dx.doi.org/10.23736/S0022-4707.18.08133-1
https://dx.doi.org/10.1002/ajmg.c.31544
https://dx.doi.org/10.1002/ajmg.c.31955
https://dx.doi.org/10.1016/j.arrct.2022.100189
https://dx.doi.org/10.3390/brainsci13071042
https://dx.doi.org/10.1002/ajmg.a.35483
https://dx.doi.org/10.1002/ajmg.c.31432
https://dx.doi.org/10.1080/21678707.2016.1238302
https://dx.doi.org/10.1186/s12888-016-0922-6
https://dx.doi.org/10.1002/acr.20434

’ Child re n’su Publication Date: October 3, 2025

chonging the outcome togethar

T ® Cincinnati Evidence -Based Care Guideline

2013. Language: English. Entry Date: 20150306. Revision Date: 20171129. Publication Type: Journal Article [4b]
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3725998/pdf/BMRI12013-580460.pdf

29. Celletti, C., and Camerota, F.: The multifaceted and complex hypermobility syndrome (a.k.a. Ehlers-Danlos Syndrome
Hypermobility Type): evaluation and management through a rehabilitative approach. Clinica Terapeutica, 164(4): e325i 35, 2013,
[5a] https://dx.doi.org/10.7417/CT.2013.1597

30. Celletti, C.; Paolucci, T.; Maggi, L.; Volpi, G.; Billi, M.; Mollica, R.; and Camerota, F.: Pain Management through
Neurocognitive Therapeutic Exercises in Hypermobile Ehlers-Danlos Syndrome Patients with Chronic Low Back Pain. BioMed
Research International, 2021: 6664864, 2021, [3b] https://dx.doi.org/10.1155/2021/6664864

31. Chan, C.; Hopper, L.; Zhang, F.; Pacey, V.; and Nicholson, L. L.: The prevalence of generalized and syndromic hypermobility in
elite Australian dancers. Physical Therapy in Sport, 32: 151 21, 2018, [3a] https://dx.doi.org/10.1016/j.ptsp.2018.02.001

32. Clark, C. J., and Knight, I.: A humanisation approach for the management of Joint Hypermobility Syndrome/Ehlers-Danlos
Syndrome-Hypermobility Type (JHS/EDS-HT). International Journal of Qualitative Studies on Health & Well-Being, 12(1): N.PAGI
N.PAG, 2017, Language: English. Entry Date: 20180216. Revision Date: 20190209. Publication Type: Article [5a]
https://dx.doi.org/10.1080/17482631.2017.1371993

33. Clark, N. L.; Kainth, G. S.; Johnson, M.; Rangan, A.; Kottam, L.; and Swainston, K.: Psychological interventions to improve
pain, fatigue, anxiety, depression, and quality of life in children and adults with hypermobility spectrum disorders and Ehlers-Danlos
syndrome: a systematic review. RHEUMATOLOGY INTERNATIONAL, 2023, [1a] https://dx.doi.org/10.1007/s00296-023-05503-2

34. Clark, N. L.; Johnson, M.; Rangan, A.; Kottam, L.; Hogarth, A.; Scott, S.; and Swainston, K.: Defining a core outcome set for
hypermobility spectrum disorders and hypermobile Ehlers-Danlos syndrome: A Delphi consensus study. CLINICAL
RHEUMATOLOGY, 2024, [4a] https://dx.doi.org/10.1007/s10067-024-07172-3

35. Corrado, B., and Ciardi, G.: Hypermobile Ehlers-Danlos syndrome and rehabilitation: taking stock of evidence based medicine: a
systematic review of the literature. Journal of Physical Therapy Science, 30(6): 8437 847, 2018, Language: English. Entry Date:
20180724. Revision Date: 20180724. Publication Type: Article. Journal Subset: Allied Health [1a],
http://www.ncbi.nIm.nih.gov/pubmed/130764176, https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6016292/pdf/jpts-30-843.pdf

36. Csecs, J. L. L.etal.: Joint Hypermobility Links Neurodivergence to Dysautonomia and Pain. Frontiers in psychiatry Frontiers
Research Foundation, 12: 786916, 2021, [4a] https://dx.doi.org/10.3389/fpsyt.2021.786916

37. Daman, M.; Shiravani, F.; Hemmati, L.; and Taghizadeh, S.:  The effect of combined exercise therapy on knee proprioception,
pain intensity and quality of life in patients with hypermobility syndrome: a randomized clinical trial. Journal of bodywork and
movement therapies, 23(1): 2021 205, 2019, [2b] https://dx.doi.org/10.1016/j.jomt.2017.12.012

38. Day, H.; Koutedakis, Y.; and Wyon, M. A.:  Hypermobility and dance: a review. Int J Sports Med, 32(7): 485i 9, 2011, [5a]
https://dx.doi.org/10.1055/s-0031-1273690

39. Dhuri, S., and Usman, S.: Prevelance of Hypermobility in Traditional Gymnasts and its Comparison with Normal Population.
Indian Journal of Physiotherapy & Occupational Therapy, 10(2): 30i 33, 2016, Language: English. Entry Date: 20180411. Revision
Date: 20190313. Publication Type: Article [4b] https://dx.doi.org/10.5958/0973-5674.2016.00043.5

40. Dockrell, D. M.; Berg, K. M.; and Ralston, S. H.:  Mind the gaps: therapists' experiences of managing symptomatic hypermobility
in Scotland. Rheumatology Advances in Practice, 5(2): rkab046, 2021, [4b] https://dx.doi.org/10.1093/rap/rkab046

41. Engelbert, R., and Scheper, M.:  Joint hypermobility with and without musculoskeletal complaints: A physiotherapeutic approach.
International Musculoskeletal Medicine, 33(4): 1461 151, 2011, [1b]

42. Engelbert, R. H. et al.: The evidence-based rationale for physical therapy treatment of children, adolescents, and adults
diagnosed with joint hypermobility syndrome/hypermobile Ehlers Danlos syndrome. American Journal of Medical Genetics. Part C,
Seminars in Medical Genetics, 175(1): 1581 167, 2017, [5a] https://dx.doi.org/10.1002/ajmg.c.31545

43. Evans, A. M.; Rome, K.; Carroll, M.; and Hawke, F.:  Foot orthoses for treating paediatric flat feet. Cochrane Database Syst Rev,
1(1): CD006311, 2022, [PMC8790962] [1a] https://dx.doi.org/10.1002/14651858.CD006311.pub4

44. Fatoye, F. A.; Palmer, S. T.; Macmillan, F.; Rowe, P. J.; and van der Linden, M. L.: Repeatability of joint proprioception and
muscle torque assessment in healthy children and in children diagnosed with hypermobility syndrome. Musculoskeletal care, 6(2):
108i 123, 2008, [4b] https://dx.doi.org/10.1002/msc.127

45. Fatoye, F. A.; Palmer, S.; van der Linden, M. L.; Rowe, P. J.; and Macmillan, F.: Gait kinematics and passive knee joint range
of motion in children with hypermobility syndrome. Gait & Posture, 33(3): 4471 51, 2011, [44a]
https://dx.doi.org/10.1016/j.gaitpost.2010.12.022

46. Feldman, E. C. H.; Hivick , D. P.; Slepian, P. M.; Tran, S. T.; Chopra, P.; and Greenley, R. N.:  Pain Symptomatology and
Management in Pediatric Ehlers-Danlos Syndrome: A Review. Children, 7(9): 21, 2020, [5a]
https://dx.doi.org/10.3390/children7090146

R e—— A
© 2016-2025Children's Hospital Medical Centeil RghtsReserved. Information available atvww.cincinnatichildrens.org/evidence
_@c This workmay belicensedunder Creative Commons AttributieNonCommerciaShareAlike 4.0 International Pagel7of 45



http://www.cincinnatichildrens.org/evidence
https://creativecommons.org/licenses/by-nc-sa/4.0/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3725998/pdf/BMRI2013-580460.pdf
https://dx.doi.org/10.7417/CT.2013.1597
https://dx.doi.org/10.1155/2021/6664864
https://dx.doi.org/10.1016/j.ptsp.2018.02.001
https://dx.doi.org/10.1080/17482631.2017.1371993
https://dx.doi.org/10.1007/s00296-023-05503-2
https://dx.doi.org/10.1007/s10067-024-07172-3
http://www.ncbi.nlm.nih.gov/pubmed/130764176
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6016292/pdf/jpts-30-843.pdf
https://dx.doi.org/10.3389/fpsyt.2021.786916
https://dx.doi.org/10.1016/j.jbmt.2017.12.012
https://dx.doi.org/10.1055/s-0031-1273690
https://dx.doi.org/10.5958/0973-5674.2016.00043.5
https://dx.doi.org/10.1093/rap/rkab046
https://dx.doi.org/10.1002/ajmg.c.31545
https://dx.doi.org/10.1002/14651858.CD006311.pub4
https://dx.doi.org/10.1002/msc.127
https://dx.doi.org/10.1016/j.gaitpost.2010.12.022
https://dx.doi.org/10.3390/children7090146

’ Child re n’su Publication Date: October 3, 2025

chonging the outcome togethar

T “® Cincinnati Evidence -Based Care Guideline

47. Ferrell, W. R.; Tennant, N.; Sturrock, R. D.; Ashton, L.; Creed, G.; Brydson, G.; and Rafferty, D.: Amelioration of symptoms
by enhancement of proprioception in patients with joint hypermobility syndrome. Arthritis &amp; Rheumatism, 50(10): 3323i 3328,
2004, [3b] https://dx.doi.org/10.1002/art.20582

48. Filipa, A., and Barton, K.:  Physical Therapy Rehabilitation of an Adolescent Preprofessional Dancer Following Os Trigonum
Excision: A Case Report. J Orthop Sports Phys Ther, 48(3): 1941 203, 2018, [5a] https://dx.doi.org/10.2519/jospt.2018.7508

49. Friedrichsdorf, S. J.; Giordano, J.; Desai Dakoji, K.; Warmuth, A.; Daughtry, C.; and Schulz, C. A.: Chronic Pain in Children
and Adolescents: Diagnosis and Treatment of Primary Pain Disorders in Head, Abdomen, Muscles and Joints. Children (Basel),
3(4), 2016, [PMC5184817] [5a] https://dx.doi.org/10.3390/children3040042

50. Frydendal, T.; Eshoj, H.; Liaghat, B.; Edouard, P.; Sogaard, K.; and Juul -Kristensen, B.: Sensorimotor control and
neuromuscular activity of the shoulder in adolescent competitive swimmers with generalized joint hypermobility. Gait & Posture, 63:
2211 227, 2018, [3b] https://dx.doi.org/10.1016/j.gaitpost.2018.05.001

51. Galli, M.; Cimolin, V.; Rigoldi, C.; Castori, M.; Celletti, C.; Albertini, G.; and Camerota, F.: Gait strategy in patients with
Ehlers-Danlos syndrome hypermobility type: A kinematic and kinetic evaluation using 3D gait analysis. Research in Developmental
Disabilities, 32(5): 16631 1668, 2011, Language: English. Entry Date: 20111028. Revision Date: 20150711. Publication Type:
Journal Article [4b] https://dx.doi.org/10.1016/j.ridd.2011.02.018

52. Garreth Brittain, M.; Flanagan, S.; Foreman, L.; and Teran  -Wodzinski, P.: Physical therapy interventions in generalized
hypermobility spectrum disorder and hypermobile Ehlers-Danlos syndrome: a scoping review. Disabil Rehabil, 46(10): 19361 1953,
2024, https://dx.doi.org/10.1080/09638288.2023.2216028

53. Ghibellini, G.; Brancati, F.; and Castori, M.:  Neurodevelopmental attributes of joint hypermobility syndrome/Ehlers-Danlos
syndrome, hypermobility type: Update and perspectives. American Journal of Medical Genetics. Part C, Seminars in Medical
Genetics, 169C(1): 1071 16, 2015, [1b] https://dx.doi.org/10.1002/ajmg.c.31424

54. Grahame, R.: Joint hypermobility syndrome pain. Curr Pain Headache Rep, 13(6): 4271 33, 2009, [5a]
https://dx.doi.org/10.1007/s11916-009-0070-5

55. Hakim, A.; De Wandele, I.; O'Callaghan, C.; Pocinki, A.; and Rowe, P.: Chronic fatigue in Ehlers-Danlos syndrome-
Hypermobile type. American Journal of Medical Genetics. Part C, Seminars in Medical Genetics, 175(1): 1751 180, 2017, [5a]
https://dx.doi.org/10.1002/ajmg.c.31542

56. Hakim, A.: Hypermobile Ehlers-Danlos Syndrome. In GeneReviews®. Edited by Adam, M. P.; Feldman, J.; Mirzaa, G. M.; Pagon,
R. A.; Wallace, S. E.; and Amemiya, A., Seattle (WA), University of Washington, 2024, [5a]
https://www.ncbi.nIm.nih.gov/pubmed/20301456

57. Hastings, J.; Forster, J. E.; and Witzeman, K.:  Joint Hypermobility Among Female Patients Presenting With Chronic Myofascial
Pelvic Pain. Pm&r, 11(11): 11931 1199, 2019, [4a] https://dx.doi.org/10.1002/pmrj.12131

58. Henriksen, P.; Junge, T.; Bojsen -Moller, J.; Juul -Kristensen, B.; and Thorlund, J. B.:  Supervised, Heavy Resistance Training
Is Tolerated and Potentially Beneficial in Women with Knee Pain and Knee Joint Hypermobility: A Case Series. Transl Sports Med,
2022: 8367134, 2022, [PMC11022762] [4b] https://dx.doi.org/10.1155/2022/8367134

59. Higo, A.; Pearce, G.; Palmer, S.; and Grant, L..  The value of dynamic elastomeric fabric orthoses in the management of a
complex hypermobile EhlersZDanlos syndrome patient: A case report. Clinical Case Reports, 11: 1i 7, 2023, [5a]
https://dx.doi.org/10.1002/ccr3.6821

60. Ishiguro, H.; Yagasaki, H.; and Horiuchi, Y.: Ehlers-Danlos Syndrome in the Field of Psychiatry: A Review. Frontiers in
psychiatry Frontiers Research Foundation, 12: 803898, 2021, [5a] https://dx.doi.org/10.3389/fpsyt.2021.803898

61. Javadi Parvaneh, V.; Modaress, S.; Zahed, G.; Rahmani, K.; and Shiari, R.: Prevalence of generalized joint hypermobility in
children with anxiety disorders. BMC musculoskeletal disorders, 21(1): 337, 2020, [4a] https://dx.doi.org/10.1186/s12891-020-03377-
0

62. Jensen, A. M.; Andersen, J. Q.; Quisth, L.; and Ramstrand, N.: Finger orthoses for management of joint hypermobility
disorders: Relative effects on hand function and cognitive load. Prosthetics & Orthotics International, 45(1): 367 45, 2021, [4b]
https://dx.doi.org/10.1177/0309364620956866

63. Jones, E., and Carrieri, D.: Understanding the issues of hypermobility spectrum disorders and hypermobile Ehlers-Danlos
syndrome in primary care: a qualitative integrative review. Disabil Rehabil: 11 16, 2025,
http://www.ncbi.nlm.nih.gov/pubmed/40534133 [1a] https://dx.doi.org/10.1080/09638288.2025.2517246

64. Junge, T.; Wedderkopp, N.; Thorlund, J. B.; Sggaard, K.; and Juul XKristensen, B.: Altered Knee Joint Neuromuscular Control
During Landing From a Jump in 107 15year Old Children With Generalised Joint Hypermobility. A Substudy of the CHAMPS-study
Denmark. Journal of Electromyography and Kinesiology, 25(3): 5011 507, 2015, [3b]
https://dx.doi.org/10.1016/j.jelekin.2015.02.011

[ ey
© 2016-2025Children's Hospital Medical Centeil RghtsReserved. Information available atvww.cincinnatichildrens.org/evidence
[oc This workmay belicensedunder Creative Commons AttributieNonCommerciaShareAlike 4.0 International Pagel8of 45



http://www.cincinnatichildrens.org/evidence
https://creativecommons.org/licenses/by-nc-sa/4.0/
https://dx.doi.org/10.1002/art.20582
https://dx.doi.org/10.2519/jospt.2018.7508
https://dx.doi.org/10.3390/children3040042
https://dx.doi.org/10.1016/j.gaitpost.2018.05.001
https://dx.doi.org/10.1016/j.ridd.2011.02.018
https://dx.doi.org/10.1080/09638288.2023.2216028
https://dx.doi.org/10.1002/ajmg.c.31424
https://dx.doi.org/10.1007/s11916-009-0070-5
https://dx.doi.org/10.1002/ajmg.c.31542
https://www.ncbi.nlm.nih.gov/pubmed/20301456
https://dx.doi.org/10.1002/pmrj.12131
https://dx.doi.org/10.1155/2022/8367134
https://dx.doi.org/10.1002/ccr3.6821
https://dx.doi.org/10.3389/fpsyt.2021.803898
https://dx.doi.org/10.1186/s12891-020-03377-0
https://dx.doi.org/10.1186/s12891-020-03377-0
https://dx.doi.org/10.1177/0309364620956866
https://dx.doi.org/10.1080/09638288.2025.2517246
https://dx.doi.org/10.1016/j.jelekin.2015.02.011

’ Child re n’su Publication Date: October 3, 2025

chonging the outcome togethar

T ® Cincinnati Evidence -Based Care Guideline

65. Junge, T.; Larsen, L. R.; Juul -Kristensen, B.; and Wedderkopp, N.:  The extent and risk of knee injuries in children aged 9-14
with Generalised Joint Hypermobility and knee joint hypermobility - the CHAMPS-study Denmark. BMC musculoskeletal disorders,
16: 143, 2015, [3a] https://dx.doi.org/10.1186/s12891-015-0611-5

66. Kalaykova, S.; Naeije, M.; Huddleston Slater, J. J.; and Lobbezoo, F.: Is condylar position a predictor for functional signs of
TMJ hypermobility? J Oral Rehabil, 33(5): 349i 55, 2006, [4b] https://dx.doi.org/10.1111/j.1365-2842.2005.01572.x

67. Kashikar -Zuck, S.; Flowers, S. R.; Claar, R. L.; Guite, J. W.; Logan, D. E.; Lynch ~ -Jordan, A. M.; Palermo, T. M.; and Wilson,
A. C.: Clinical utility and validity of the Functional Disability Inventory among a multicenter sample of youth with chronic pain. Pain,
152(7): 16001 1607, 2011, [PMC3114262] [4a] https://dx.doi.org/10.1016/j.pain.2011.02.050

68. Keer, R., and Simmonds, J.: Joint protection and physical rehabilitation of the adult with hypermobility syndrome. Current Opinion
in Rheumatology, 23(2): 131i 6, 2011, [5a] https://dx.doi.org/10.1097/BOR.0b013e328342d3af

69. Kemp, S.; Roberts, |.; Gamble, C.; Wilkinson, S.; Davidson, J. E.; Baildam, E. M.; Cleary, A. G.; McCann, L. J.; and
Beresford, M. W.: A randomized comparative trial of generalized vs targeted physiotherapy in the management of childhood
hypermobility. Rheumatology (Oxford, England), 49(2): 3151 325, 2010, [2b] https://dx.doi.org/10.1093/rheumatology/kep362

70. Kepenek Varol, B.; kérayder b6 Tbeeffectfgendralized joinhypermahiliy onTfunatian& capacith, . :
pulmonary function, respiratory muscle strength, and chest expansion in healthy young adults. Journal of Health Sciences and
Medicine, 6(2): 3001 306, 2023, [4b] https://dx.doi.org/10.32322/jhsm.1221090

71. Kindgren, E.; Quinones Perez, A.; and Knez, R.:  Prevalence of ADHD and Autism Spectrum Disorder in Children with
Hypermobility Spectrum Disorders or Hypermobile Ehlers-Danlos Syndrome: A Retrospective Study. Neuropsychiatric Disease &
Treatment, 17: 3791 388, 2021, [4a] https://dx.doi.org/10.2147/NDT.S290494

72. Kulas Soborg, M. L.; Leganger, J.; Rosenberg, J.; and Burcharth, J.: Increased Need for Gastrointestinal Surgery and
Increased Risk of Surgery-Related Complications in Patients with Ehlers-Danlos Syndrome: A Systematic Review. Digestive
Surgery, 34(2): 161i 170, 2017, [1a] https://dx.doi.org/10.1159/000449106

73. Legerlotz, K.: The Effects of Resistance Training on Health of Children and Adolescents With Disabilities. American Journal of
Lifestyle Medicine, 14(4): 382i 396, 2020, [1b] https://dx.doi.org/10.1177/1559827618759640

74. Liaghat, B.; Juul -Kristensen, B.; Frydendal, T.; Marie Larsen, C.; Sogaard, K.; and llkka Tapio Salo, A.: Competitive
swimmers with hypermobility have strength and fatigue deficits in shoulder medial rotation. Journal of Electromyography &
Kinesiology, 39: 11 7, 2018, [3b] https://dx.doi.org/10.1016/j.jelekin.2018.01.003

75. Liaghat, B.; Skou, S. T.; Jorgensen, U.; Sondergaard, J.; Sogaard, K.; and Juul -Kristensen, B.: Heavy shoulder
strengthening exercise in people with hypermobility spectrum disorder (HSD) and long-lasting shoulder symptoms: a feasibility
study. Pilot & Feasibility Studies, 6: 97, 2020, [3b] https://dx.doi.org/10.1186/s40814-020-00632-y

76. Maarj, M.; Coda, A.; Tofts, L.; Williams, C.; Santos, D.; and Pacey, V.: Outcome measures for assessing change over time in
studies of symptomatic children with hypermobility: a systematic review. BMC Pediatr, 21(1): 527, 2021, [PMC8628404] [1a]
https://dx.doi.org/10.1186/s12887-021-03009-z

77. Maarj, M.; Pacey, V.; Tofts, L.; Clapham, M.; and Coda, A.:  The Impact of Podiatric Intervention on the Quality of Life and Pain
in Children and Adolescents with Hypermobility. International Journal of Environmental Research and Public Health, 20(17): 6623,
2023, [3a] https://dx.doi.org/10.3390/ijerph20176623

78. Massery, M.; Hagins, M.; Stafford, R.; Moerchen, V.; and Hodges, P. W.: Effect of airway control by glottal structures on
postural stability. J Appl Physiol (1985), 115(4): 4831 90, 2013, [4b] https://dx.doi.org/10.1152/japplphysiol.01226.2012

79. Massery, M.:. Br eat hing and Postur al C oCartadiam Physiothérapy Assodiakion & Gaodiorespifatorg s s ur e !
Division: The Gas Exchange, Summer: 619, 2016, [5b], https://masserypt.com/wp-
content/uploads/2017/06/Massery _Canadian_News The Gas_Exchange-Summer_2016.pdf#page=6.38

80. Mayes, S.; Smith, P.; Stuart, D.; and Cook, J.:  Joint Hypermobility Does Not Increase the Risk of Developing Hip Pain, Cartilage
Defects, or Retirement in Professional Ballet Dancers Over 5 years. Clin J Sport Med, 31(6): €342i €346, 2021, [4b]
https://dx.doi.org/10.1097/JSM.0000000000000862

81. Mehta, D.; Simmonds, L.; Hakim, A. J.; and Matharu, M.: Headache Disorders in Patients With Ehlers-Danlos Syndromes and
Hypermobility Spectrum Disorders. Frontiers in Neurology, 15, 2024, [5a] https://dx.doi.org/10.3389/fneur.2024.1460352

82. Milhorat , T. H.; Bolognese, P. A.; Nishikawa, M.; McDonnell, N. B.; and Francomano, C. A.: Syndrome of occipitoatlantoaxial
hypermobility, cranial settling, and chiari malformation type | in patients with hereditary disorders of connective tissue. J Neurosurg
Spine, 7(6): 6011 9, 2007, [3a] https://dx.doi.org/10.3171/SPI-07/12/601

83. Minhas, D.: Practical management strategies for benign hypermobility syndromes. Current Opinion in Rheumatology, 33(3): 2491
254, 2021, [5a] https://dx.doi.org/10.1097/BOR.0000000000000798

R e—— A
© 2016-2025Children's Hospital Medical Centeil RghtsReserved. Information available atvww.cincinnatichildrens.org/evidence
_@c This workmay belicensedunder Creative Commons AttributieNonCommerciaShareAlike 4.0 International Pagel9of 45



http://www.cincinnatichildrens.org/evidence
https://creativecommons.org/licenses/by-nc-sa/4.0/
https://dx.doi.org/10.1186/s12891-015-0611-5
https://dx.doi.org/10.1111/j.1365-2842.2005.01572.x
https://dx.doi.org/10.1016/j.pain.2011.02.050
https://dx.doi.org/10.1097/BOR.0b013e328342d3af
https://dx.doi.org/10.1093/rheumatology/kep362
https://dx.doi.org/10.32322/jhsm.1221090
https://dx.doi.org/10.2147/NDT.S290494
https://dx.doi.org/10.1159/000449106
https://dx.doi.org/10.1177/1559827618759640
https://dx.doi.org/10.1016/j.jelekin.2018.01.003
https://dx.doi.org/10.1186/s40814-020-00632-y
https://dx.doi.org/10.1186/s12887-021-03009-z
https://dx.doi.org/10.3390/ijerph20176623
https://dx.doi.org/10.1152/japplphysiol.01226.2012
https://masserypt.com/wp-content/uploads/2017/06/Massery_Canadian_News_The_Gas_Exchange-Summer_2016.pdf#page=6.38
https://masserypt.com/wp-content/uploads/2017/06/Massery_Canadian_News_The_Gas_Exchange-Summer_2016.pdf#page=6.38
https://dx.doi.org/10.1097/JSM.0000000000000862
https://dx.doi.org/10.3389/fneur.2024.1460352
https://dx.doi.org/10.3171/SPI-07/12/601
https://dx.doi.org/10.1097/BOR.0000000000000798

’ Child re n’su Publication Date: October 3, 2025

chonging the outcome togethar

T ® Cincinnati Evidence -Based Care Guideline

84. Mittal, N. et al.: The GoodHope Ehlers Danlos Syndrome Clinic: development and implementation of the first interdisciplinary
program for multi-system issues in connective tissue disorders at the Toronto General Hospital. Orphanet Journal Of Rare
Diseases, 16(1): 357, 2021, [5a] https://dx.doi.org/10.1186/s13023-021-01962-7

85. Monteleone, S.; Feltroni, L.; Arbustini, E.; Bernardi, E. D.; Carenzio, G.; Toffola, E. D.; and Schieppati, M.: Balance in
Patients With Marfan Syndrome. Translational Science of Rare Diseases, 3(3-4): 1451 156, 2018, [4b]
https://dx.doi.org/10.3233/trd-180029

86. Murray, K. J.: Hypermobility disorders in children and adolescents. Best Pract Res Clin Rheumatol, 20(2): 329i 51, 2006, [5a]
https://dx.doi.org/10.1016/j.berh.2005.12.003

87. Nicholson, L. L.; Adams, R. D.; Tofts, L.; and Pacey, V.: Physical and Psychosocial Characteristics of Current Child Dancers
and Nondancers With Systemic Joint Hypermobility: A Descriptive Analysis. Journal of Orthopaedic & Sports Physical Therapy,
47(10): 7821 791, 2017, Language: English. Entry Date: 20171103. Revision Date: 20190308. Publication Type: Atrticle [4a]
https://dx.doi.org/10.2519/jospt.2017.7331

88. Nicholson, L. L.; Chan, C.; Tofts, L.; and Pacey, V..  Hypermobility syndromes in children and adolescents: Assessment,
diagnosis and multidisciplinary management. Aust J Gen Pract, 51(6): 409i 414, 2022, [5a] https://dx.doi.org/10.31128/AJGP-03-
21-5870

89. Nicholson, L. L.; Simmonds, J.; Pacey, V.; De Wandele, |.; Rombaut, L.; Williams, C. M.; and Chan, C.: International
Perspectives on Joint Hypermobility: A Synthesis of Current Science to Guide Clinical and Research Directions. J Clin Rheumatol,
28(6): 3141320, 2022, [PMC9422750] [5a] https://dx.doi.org/10.1097/RHU.0000000000001864

90. Ojofeitimi, S.; Bronner, S.; and Becica, L.:  Conservative Management of Second Metatarsophalangeal Joint Instability in a
Professional Dancer: A Case Report. Journal of Orthopaedic & Sports Physical Therapy, 46(2): 1141 23, 2016, [5a]
https://dx.doi.org/10.2519/jospt.2016.5824

91. Pacey, V.; Nicholson, L. L.; Adams, R. D.; Munn, J.; and Munns, C. F.: Generalized joint hypermobility and risk of lower limb
joint injury during sport: a systematic review with meta-analysis. Am J Sports Med, 38(7): 14871 97, 2010, [1a]
https://dx.doi.org/10.1177/0363546510364838

92. Pacey, V,; Tofts, L.; Adams, R.; Nicholson, L.; and Munns, C.: Exercise programmes for children with joint hypermobility
syndrome and knee pain: a randomised controlled trial. Internal medicine journal, 42: 36, 2012, [5b]
https://dx.doi.org/10.1111/].1445-5994.2012.02762.x

93. Pacey, V,; Tofts, L.; Adams, R. D.; Munns, C. F.; and Nicholson, L. L.: Exercise in children with joint hypermobility syndrome
and knee pain: a randomised controlled trial comparing exercise into hypermobile versus neutral knee extension. Pediatric
rheumatology online journal, 11(1): 30, 2013, [2b] https://dx.doi.org/10.1186/1546-0096-11-30

94. Pacey, V.; Adams, R.; Tofts, L.; Munns, C.; and Nicholson, L. L.: Proprioceptive Acuity Into Knee Hypermobile Range in
Children With Joint Hypermobility Syndrome. Pediatric Rheumatology, 12(1), 2014, [3b] https://dx.doi.org/10.1186/1546-0096-12-
40

95. Palmer, S.; Bailey, S.; Barker, L.; Barney, L.; and Elliott, A.: The effectiveness of therapeutic exercise for joint hypermobility
syndrome: a systematic review. Physiotherapy, 100(3): 2201 227, 2014, Language: English. Entry Date: 20150913. Revision Date:
20150923. Publication Type: Journal Article [1a] https://dx.doi.org/10.1016/j.physio.2013.09.002

96. Palmer, S.; Denner, E.; Riglar, M.; Scannell, H.; Webb, S.; and Young, G.: Quantitative measures of tissue mechanics to detect
hypermobile Ehlers-Danlos syndrome and hypermobility syndrome disorders: a systematic review. Clinical Rheumatology, 39(3):
7151725, 2020, [1a] https://dx.doi.org/10.1007/s10067-020-04939-2

97. Palmer, S.; Davey, |.; Oliver, L.; Preece, A.; Sowerby, L.; and House, S.: The effectiveness of conservative interventions for the
management of syndromic hypermobility: a systematic literature review. Clinical Rheumatology, 40(3): 111371129, 2021, [1a]
https://dx.doi.org/10.1007/s10067-020-05284-0

98. Pasinato, F.; Souza, J. A,; Correa, E. C. R.; and Silva, A.:  Temporomandibular disorder and generalized joint hypermobility:
application of diagnostic criteria. Braz J Otorhinolaryngol, 77(4): 4181 425, 2011, [PMC9450698] [4b]
https://dx.doi.org/10.1590/S1808-86942011000400003

99. Pasquini, M.; Celletti, C.; Berardelli, I.; Roselli, V.; Mastroeni, S.; Castori, M.; Biondi, M.; and Camerota, F.: Unexpected
association between joint hypermobility syndrome/Ehlers-Danlos syndrome hypermobility type and obsessive-compulsive
personality disorder. Rheumatology International, 34(5): 6311 6, 2014, [4a] https://dx.doi.org/10.1007/s00296-013-2901-2

100.Peterson, B.; Coda, A.; Pacey, V.; and Hawke, F.:  Physical and mechanical therapies for lower limb symptoms in children with
Hypermobility Spectrum Disorder and Hypermobile Ehlers-Danlos Syndrome: a systematic review. Journal of Foot & Ankle
Research, 11: 59, 2018, [1a] https://dx.doi.org/10.1186/s13047-018-0302-1

NG . 4
© 2016-2025Children's Hospital Medical Centeil RghtsReserved. Information available atvww.cincinnatichildrens.org/evidence
[oc This workmay belicensedunder Creative Commons AttributieNonCommerciaShareAlike 4.0 International Page20of 45



http://www.cincinnatichildrens.org/evidence
https://creativecommons.org/licenses/by-nc-sa/4.0/
https://dx.doi.org/10.1186/s13023-021-01962-7
https://dx.doi.org/10.3233/trd-180029
https://dx.doi.org/10.1016/j.berh.2005.12.003
https://dx.doi.org/10.2519/jospt.2017.7331
https://dx.doi.org/10.31128/AJGP-03-21-5870
https://dx.doi.org/10.31128/AJGP-03-21-5870
https://dx.doi.org/10.1097/RHU.0000000000001864
https://dx.doi.org/10.2519/jospt.2016.5824
https://dx.doi.org/10.1177/0363546510364838
https://dx.doi.org/10.1111/j.1445-5994.2012.02762.x
https://dx.doi.org/10.1186/1546-0096-11-30
https://dx.doi.org/10.1186/1546-0096-12-40
https://dx.doi.org/10.1186/1546-0096-12-40
https://dx.doi.org/10.1016/j.physio.2013.09.002
https://dx.doi.org/10.1007/s10067-020-04939-2
https://dx.doi.org/10.1007/s10067-020-05284-0
https://dx.doi.org/10.1590/S1808-86942011000400003
https://dx.doi.org/10.1007/s00296-013-2901-2
https://dx.doi.org/10.1186/s13047-018-0302-1

’ Child re n’su Publication Date: October 3, 2025

chonging the outcome togethar

T ® Cincinnati Evidence -Based Care Guideline

101.Quatman, C. E.; Ford, K. R.; Myer, G. D.; Paterno, M. V.; and Hewett, T. E.: The effects of gender and pubertal status on
generalized joint laxity in young athletes. J Sci Med Sport, 11(3): 2571 63, 2008, [PMC2453596] [4a]
https://dx.doi.org/10.1016/j.jsams.2007.05.005

102.Quinlan, R.; Davies, L. M.; Gray, K.; and Pacey, V.: Outcome measures for assessing change in children with hypermobility-
associated conditions and chronic lower limb musculoskeletal pain: a Delphi survey of international health professions. Clin
Rheumatol, 44(7): 25931 2600, 2025, [PMC12234627] [4a] https://dx.doi.org/10.1007/s10067-025-07504-x

103.Reychler, G.; Liistro, G.; Pierard, G. E.; Hermanns -Le, T.; and Manicourt, D.: Inspiratory muscle strength training improves
lung function in patients with the hypermobile Ehlers-Danlos syndrome: A randomized controlled trial. American Journal of Medical
Genetics. Part A, 179(3): 3561 364, 2019, [2b] https://dx.doi.org/10.1002/ajmg.a.61016

104.Reychler, G.; De Backer, M. M.; Piraux, E.; Poncin, W.; and Caty, G.: Physical therapy treatment of hypermobile Ehlers-Danlos
syndrome: A systematic review. American Journal of Medical Genetics. Part A, 185(10): 29861 2994, 2021, [1a]
https://dx.doi.org/10.1002/ajmg.a.62393

105.Rombaut, L.; De Paepe, A.; Malfait, F.; Cools, A.; and Calders, P.: Joint position sense and vibratory perception sense in
patients with Ehlers-Danlos syndrome type Il (hypermobility type). Clinical Rheumatology, 29(3): 289i 95, 2010, [4b]
https://dx.doi.org/10.1007/s10067-009-1320-y

106.Rombaut, L.; Malfait, F.; De Wandele, |.; Taes, Y.; Thijs, Y.; De Paepe, A.; and Calders, P.: Muscle mass, muscle strength,
functional performance, and physical impairment in women with the hypermobility type of Ehlers-Danlos syndrome. Arthritis Care &
Research, 64(10): 15841 1592, 2012. Language: English. Entry Date: 20121130. Revision Date: 20150711. Publication Type:
Journal Article [4b] https://dx.doi.org/10.1002/acr.21726

107.Rozen, T. D.; Roth, J. M.; and Denenberg, N.:  Cervical spine joint hypermobility: a possible predisposing factor for new daily
persistent headache. Cephalalgia, 26(10): 118271 5, 2006, [4b] https://dx.doi.org/10.1111/j.1468-2982.2006.01187.x

108.Russek, L. N.; LaShomb, E. A.; Ware, A. M.; Wesner, S. M.; and Westcott, V.: United States Physical Therapists' Knowledge
About Joint Hypermobility Syndrome Compared with Fibromyalgia and Rheumatoid Arthritis. Physiotherapy Research International,
21(1): 221 35, 2016, [4b] https://dx.doi.org/10.1002/pri.1613

109.Russek, L. N. Hypermobility Spectrum Disorders. 2022, [5a]
https://webspace.clarkson.edu/~Irussek/docs/hypermobility/Russek _HSDproviders.pdf

110.Russek, L. N.; Stott, P.; and Simmonds, J.:  Recognizing and Effectively Managing Hypermobility-Related Conditions. Physical
Therapy, 99(9): 11891 1200, 2019, [5a] https://dx.doi.org/10.1093/ptj/pzz078

111.Russek, L. N. et al.: Presentation and physical therapy management of upper cervical instability in patients with symptomatic
generalized joint hypermobility: International expert consensus recommendations. Frontiers in medicine, 9: 1072764, 2023, [5a]
https://dx.doi.org/10.3389/fmed.2022.1072764

112.Sahin, N.; Baskent, A.; Cakmak, A.; Salli, A.; Ugurlu , H.; and Berker, E.: Evaluation of knee proprioception and effects of
proprioception exercise in patients with benign joint hypermobility syndrome. Rheumatology international, 28(10): 995i 1000, 2008,
[4b] https://dx.doi.org/10.1007/s00296-008-0566-z

113.Sanches, S. H.; Osorio Fde, L.; Udina, M.; Martin  -Santos, R.; and Crippa, J. A.: Anxiety and joint hypermobility association: a
systematic review. Braz J Psychiatry, 34 Suppl 1: S53i 60, 2012, [1b] https://dx.doi.org/10.1590/s1516-44462012000500005

114.Sanches, S. B.; Oliveira, G. M.; Osorio, F. L.; Crippa, J. A. S.; and Martin -Santos, R.: Hypermobility and joint hypermobility
syndrome in Brazilian students and teachers of ballet dance. Rheumatology international, 35(4): 7417 747, 2015, [4a]
https://dx.doi.org/10.1007/s00296-014-3127-7

115.Scheper, M. C.; Engelbert, R. H.; Rameckers, E. A.; Verbunt, J.; Remvig, L.; and Juul -Kristensen, B.: Children with
generalised joint hypermobility and musculoskeletal complaints: state of the art on diagnostics, clinical characteristics, and
treatment. BioMed Research International, 2013: 121054, 2013, [1b] https://dx.doi.org/10.1155/2013/121054

116.Scheper, M. C.; de Vries, J. E.; Juul -Kristensen, B.; Nollet, F.; and Engelbert, R. H.:  The functional consequences of
generalized joint hypermobility: a cross-sectional study. BMC Musculoskeletal Disorders, 15: 243, 2014, [4a]
https://dx.doi.org/10.1186/1471-2474-15-243

117.Scheper, M.; de Vries, J.; Beelen, A.; de Vos, R.; Nollet, F.; and Engelbert, R.: Generalized joint hypermobility, muscle strength
and physical function in healthy adolescents and young adults. Current Rheumatology Reviews, 10(2): 1171 25, 2014, [4a],
http://www.ncbi.nlm.nih.gov/pubmed/25599680

118.Scheper, M. C.; Juul -Kristensen, B.; Rombaut, L.; Rameckers, E. A.; Verbunt, J.; and Engelbert, R. H.: Disability in
Adolescents and Adults Diagnosed With Hypermobility-Related Disorders: A Meta-Analysis. Archives of Physical Medicine &
Rehabilitation, 97(12): 21741 2187, 2016, Language: English. Entry Date: 20161213. Revision Date: 20161213. Publication Type:
Article [1a] https://dx.doi.org/10.1016/j.apmr.2016.02.015

NG . 4
© 2016-2025Children's Hospital Medical Centeil RghtsReserved. Information available atvww.cincinnatichildrens.org/evidence
[oc This workmay belicensedunder Creative Commons AttributieNonCommerciaShareAlike 4.0 International Page21of 45



http://www.cincinnatichildrens.org/evidence
https://creativecommons.org/licenses/by-nc-sa/4.0/
https://dx.doi.org/10.1016/j.jsams.2007.05.005
https://dx.doi.org/10.1007/s10067-025-07504-x
https://dx.doi.org/10.1002/ajmg.a.61016
https://dx.doi.org/10.1002/ajmg.a.62393
https://dx.doi.org/10.1007/s10067-009-1320-y
https://dx.doi.org/10.1002/acr.21726
https://dx.doi.org/10.1111/j.1468-2982.2006.01187.x
https://dx.doi.org/10.1002/pri.1613
https://webspace.clarkson.edu/~lrussek/docs/hypermobility/Russek_HSDproviders.pdf
https://dx.doi.org/10.1093/ptj/pzz078
https://dx.doi.org/10.3389/fmed.2022.1072764
https://dx.doi.org/10.1007/s00296-008-0566-z
https://dx.doi.org/10.1590/s1516-44462012000500005
https://dx.doi.org/10.1007/s00296-014-3127-7
https://dx.doi.org/10.1155/2013/121054
https://dx.doi.org/10.1186/1471-2474-15-243
http://www.ncbi.nlm.nih.gov/pubmed/25599680
https://dx.doi.org/10.1016/j.apmr.2016.02.015

’ Child re n’su Publication Date: October 3, 2025

chonging the outcome togethar

T ® Cincinnati Evidence -Based Care Guideline

119.Schroeder, E. L., and Lavallee, M. E.:  Ehlers-Danlos syndrome in athletes. Current Sports Medicine Reports, 5(6): 3271 34, 2006,
[5a], http://www.ncbi.nlm.nih.gov/pubmed/17067502

120.Schubert -Hjalmarsson, E.; Ohman, A.; Kyllerman, M.; and Beckung, E.: Pain, balance, activity, and participation in children
with hypermobility syndrome. Pediatric Physical Therapy, 24(4): 3391 344, 2012, http://www.nchi.nlm.nih.gov/pubmed/108100722.
Language: English. Entry Date: 20121207. Revision Date: 20150820. Publication Type: Journal Article [4b]
https://dx.doi.org/10.1097/PEP.0b013e318268e0ef

121.Sedky, K.; Gaisl, T.; and Bennett, D. S.:  Prevalence of Obstructive Sleep Apnea in Joint Hypermobility Syndrome: A Systematic
Review and Meta-Analysis. Journal of Clinical Sleep Medicine, 15(2): 2931 299, 2019, [1b] https://dx.doi.org/10.5664/jcsm.7636

122.Seo, H. G.; Yun, S. J.; Farrens, A. J.; Johnson, C. A.; and Reinkensmeyer, D. J.: A Systematic Review of the Learning
Dynamics of Proprioception Training: Specificity, Acquisition, Retention, and Transfer. Neurorehabilitation and Neural Repair,
37(10): 7441 757, 2023, [1a] https://dx.doi.org/10.1177/15459683231207354

123.Shotwell, C., and Moore, E. S.: Assessing reliability and validity of a functional outcome measure for adolescents with
hypermobility spectrum disorder. Disability & Rehabilitation, 44(7): 11237 1128, 2022,
http://www.ncbi.nlm.nih.gov/pubmed/32649221 [4a] https://dx.doi.org/10.1080/09638288.2020.1788177

124.Simmonds, J.: Generalized joint hypermobility: a timely population study and proposal for Beighton cut-offs: Beighton cut-offs for
generalized joint hypermobility. Rheumatology, 56(11): 18321 1833, 2017, [5a],
https://search.ebscohost.com/login.aspx?direct=true&db=edb&AN=125907261&site=eds-live&scope=site

125.Simmonds, J. V.; Herbland, A.; Hakim, A.; Ninis, N.; Lever, W.; Aziz, Q.; and Cairns, M.: Exercise beliefs and behaviours of
individuals with Joint Hypermobility syndrome/Ehlers-Danlos syndrome - hypermobility type. Disability & Rehabilitation, 41(4): 445i
455, 2019, Language: English. Entry Date: 20190219. Revision Date: 20190226. Publication Type: Atrticle. Journal Subset: Allied
Health [4a] https://dx.doi.org/10.1080/09638288.2017.1398278

126.Simmonds, J. V.: Masterclass: Hypermobility and hypermobility related disorders. Musculoskeletal Science & Practice, 57:
102465, 2022, [5a] https://dx.doi.org/10.1016/j.msksp.2021.102465

127.Sinibaldi, L.; Ursini, G.; and Castori, M.:  Psychopathological manifestations of joint hypermobility and joint hypermobility
syndrome/ Ehlers-Danlos syndrome, hypermobility type: The link between connective tissue and psychological distress revised.
American Journal of Medical Genetics. Part C, Seminars in Medical Genetics, 169C(1): 971 106, 2015, [1b]
https://dx.doi.org/10.1002/ajmg.c.31430

128.Smith, T. O.; Easton, V.; Bacon, H.; Jerman, E.; Armon, K.; Poland, F.; and Macgregor, A. J.: The relationship between
benign joint hypermobility syndrome and psychological distress: a systematic review and meta-analysis. Rheumatology (Oxford),
53(1): 114122, 2013, [1b] https://dx.doi.org/10.1093/rheumatology/ket317

129.Smith, C.: Understanding Hypermobile Ehlers-Danlos Syndrome and Hypermobility Spectrum Disorder. Redcliff-house
Publications: UKed., 2017, [1b] https://www.redcliffhousepublications.co.uk/

130.Sobhani -Eraghi, A.; Motalebi, M.; Sarreshtehdari, S.; Molazem -Sanandaji, B.; and Hasanlu, Z.: Prevalence of joint
hypermobility in children and adolescents: A systematic review and meta-analysis. J Res Med Sci, 25: 104, 2020, [PMC8019126]
[1a] https://dx.doi.org/10.4103/irms.JRMS 983 19

131.Sokol, O.; Biggs, E. E.; Berger, A.; Simons, L. E.; and Bhandari, R. P.: The Relationship Between Fatigue, Pain Interference,
Pain-Related Distress, and Avoidance in Pediatric Hypermobile Ehlersi Danlos Syndrome. Children, 12(2): 170, 2025, [4a]
https://dx.doi.org/10.3390/children12020170

132.Song, B.; Yeh, P.; Nguyen, D.; lkpeama, U.; Epstein, M.; and Harrell, J.: Ehlers-Danlos Syndrome: An Analysis of the Current
Treatment Options. Pain Physician, 23(4): 429i 438, 2020, [4a], http://www.ncbi.nIm.nih.gov/pubmed/32709178

133.Song, J. Z. et al.: Psychological interventions for individuals with Ehlers-Danlos syndrome and hypermobility spectrum disorder: a
scoping review. Orphanet Journal of Rare Diseases, 18(1): 11 25, 2023, [1a] https://dx.d0i.org/10.1186/s13023-023-02799-y

134.Soper, K.; Simmonds, J. V.; Kaz Kaz, H.; and Ninis, N.:  The influence of joint hypermobility on functional movement control in
an elite netball population: A preliminary cohort study. Physical Therapy in Sport, 16(2): 127i 34, 2015, [4a]
https://dx.doi.org/10.1016/j.ptsp.2014.07.002

135.Spanhove, V.; De Wandele, I.; Malfait, F.; Calders, P.; and Cools, A.: Home-based exercise therapy for treating shoulder
instability in patients with hypermobile Ehlers-Danlos syndrome/hypermobility spectrum disorders. A randomized trial. Disability
and rehabilitation, 45(11): 18111 1821, 2023, [2b] https://dx.doi.org/10.1080/09638288.2022.2076932

136.Steinberg, N.; Hershkovitz, I.; Zeev, A.; Rothschild, B.; and Siev -Ner, 1.: Joint Hypermobility and Joint Range of Motion in
Young Dancers. JRC: Journal of Clinical Rheumatology, 22(4): 171i 178, 2016. Language: English. Entry Date: 20170606.
Revision Date: 20180504. Publication Type: journal article [4a] https://dx.doi.org/10.1097/RHU.0000000000000420

R e—— A
© 2016-2025Children's Hospital Medical Centeil RghtsReserved. Information available atvww.cincinnatichildrens.org/evidence
_@c This workmay belicensedunder Creative Commons AttributieNonCommerciaShareAlike 4.0 International Page22 of 45



http://www.cincinnatichildrens.org/evidence
https://creativecommons.org/licenses/by-nc-sa/4.0/
http://www.ncbi.nlm.nih.gov/pubmed/17067502
https://dx.doi.org/10.1097/PEP.0b013e318268e0ef
https://dx.doi.org/10.5664/jcsm.7636
https://dx.doi.org/10.1177/15459683231207354
https://dx.doi.org/10.1080/09638288.2020.1788177
https://search.ebscohost.com/login.aspx?direct=true&db=edb&AN=125907261&site=eds-live&scope=site
https://dx.doi.org/10.1080/09638288.2017.1398278
https://dx.doi.org/10.1016/j.msksp.2021.102465
https://dx.doi.org/10.1002/ajmg.c.31430
https://dx.doi.org/10.1093/rheumatology/ket317
https://www.redcliffhousepublications.co.uk/
https://dx.doi.org/10.4103/jrms.JRMS_983_19
https://dx.doi.org/10.3390/children12020170
http://www.ncbi.nlm.nih.gov/pubmed/32709178
https://dx.doi.org/10.1186/s13023-023-02799-y
https://dx.doi.org/10.1016/j.ptsp.2014.07.002
https://dx.doi.org/10.1080/09638288.2022.2076932
https://dx.doi.org/10.1097/RHU.0000000000000420

’ Child re n’su Publication Date: October 3, 2025

chonging the outcome togethar

T ® Cincinnati Evidence -Based Care Guideline

137.Steinberg, N.; Tenenbaum, S.; Zeev, A.; Pantanowitz , M.; Waddington, G.; Dar, G.; and Siev -Ner, I.: Generalized joint
hypermobility, scoliosis, patellofemoral pain, and physical abilities in young dancers. BMC Musculoskeletal Disorders, 22(1): 161,
2021, [4a] https://dx.doi.org/10.1186/s12891-021-04023-z

138.Stracciolini, A.; Sugimoto, D.; and Howell, D. R.: Injury Prevention in Youth Sports. Pediatric Annals, 46(3), 2017, [5a]
https://dx.doi.org/10.3928/19382359-20170223-01

139.Susanne, L., and Lisbeth, C.: Wrist Stabilising Exercise Versus Hand Orthotic Intervention for Persons with Hypermobility - A
Randomised Clinical Trial. Clinical rehabilitation: 2692155241293265, 2024, [2b] https://dx.doi.org/10.1177/02692155241293265

140.T a K , S. ; Di kici, T. F .Mechavical Rrapertiesfof Musciesiathd TRndens in Asymfptomatic Individuals With
Generalized Joint Hypermobility. Muscles Ligaments and Tendons Journal, 11(04): 641, 2021, [4b]
https://dx.doi.org/10.32098/mitj.04.2021.05

141.Thomas, K.: The Hypermobility Conundrum. Co-Kinetic Journal, (95): 201 26, 2023, [5a],
http://www.ncbi.nlm.nih.gov/pubmed/163473138

142.Tinkle, B. T., and Levy, H. P.. Symptomatic Joint Hypermobility: The Hypermobile Type of Ehlers-Danlos Syndrome and the
Hypermobility Spectrum Disorders. Medical Clinics of North America, 103(6): 1021i 1033, 2019, [5a]
https://dx.doi.org/10.1016/j.mcna.2019.08.002

143.To, M., and Alexander, C. M.: Are People With Joint Hypermobility Syndrome Slow to Strengthen? Arch Phys Med Rehabil,
100(7): 12431 1250, 2019, [3b] https://dx.doi.org/10.1016/j.apmr.2018.11.021

144.Tran, S. T.; Jagpal, A.; Koven, M. L.; Turek, C. E.; Golden, J. S.; and Tinkle, B. T.: Symptom complaints and impact on
functioning in youth with hypermobile Ehlers-Danlos syndrome. Journal of Child Health Care, 24(3): 4441 457, 2020, [4b]
https://dx.doi.org/10.1177/1367493519867174

145Uz unkul aoj | u, A .Hyperaaobiity Syedtomeand Pxbprioception in Patients With Knee Ligament Injury. Eastern
Journal of Medicine, 24(1): 381 41, 2019, [4b] https://dx.doi.org/10.5505/ejm.2019.14227

146.Vaishya, R., and Hasija, R.: Joint Hypermobility and Anterior Cruciate Ligament Injury. Journal of Orthopaedic Surgery, 21(2):
1821 184, 2013, [4a] https://dx.doi.org/10.1177/230949901302100213

147.Van Meulenbroek, T.; Conijn, A. E. A.; Huijnen, I. P. J.; Engelbert, R. H. H.; and Verbunt, J. A.: Multidisciplinary Treatment for
Hypermobile Adolescents with Chronic Musculoskeletal Pain. Journal Of Rehabilitation Medicine Clinical Communications, 3:
1000033, 2020, [4b] https://dx.doi.org/10.2340/20030711-1000033

148.van Meulenbroek, T.; Huijnen, I. P. J.; Simons, L. E.; Conijn, A. E. A.; Engelbert, R. H. H.; and Verbunt, J. A.: Exploring the
underlying mechanism of pain-related disability in hypermobile adolescents with chronic musculoskeletal pain. Scandinavian
Journal of Pain, 21(1): 22i 31, 2021, [1b] https://dx.doi.org/10.1515/sjpain-2020-0023

149.Vera, A. M.; Peterson, L. E.; Dong, D.; Haghshenas, V.; Yetter, T. R.; Delgado, D. A.; McCulloch, P. C.; Varner, K. E.; and
Harris, J. D.: High Prevalence of Connective Tissue Gene Variants in Professional Ballet. American Journal of Sports Medicine,
48(1): 2221 228, 2020, [4b] https://dx.doi.org/10.1177/0363546519887955

150.Weber, A. E.; Bedi, A.; Tibor, L. M.; Zaltz, I.; and Larson, C. M.: The Hyperflexible Hip: Managing Hip Pain in the Dancer and
Gymnast. Sports Health, 7(4): 3461 58, 2015, [1b] https://dx.doi.org/10.1177/1941738114532431

151.Winocur, E.; Gavish, A.; Halachmi, M.; Bloom, A.; and Gazit, E.: Generalized joint laxity and its relation with oral habits and
temporomandibular disorders in adolescent girls. J Oral Rehabil, 27(7): 6141 22, 2000, [4a] https://dx.doi.org/10.1046/].1365-
2842.2000.00546.x

152.Yew, K. S.; Kamps -Schmitt, K. A.; and Borge, R.: Hypermobile Ehlers-Danlos Syndrome and Hypermobility Spectrum Disorders.
American Family Physician, 103(8): 4811 492, 2021, [5a], http://www.ncbi.nIm.nih.gov/pubmed/33856167

153.Zabriskie, H. A.: Rationale and Feasibility of Resistance Training in hEDS/HSD: A Narrative Review. J Funct Morphol Kinesiol,
7(3), 2022, [PMC9397026] [1b] https://dx.doi.org/10.3390/jfmk7030061

154.Zech, A.; Hubscher, M.; Vogt, L.; Banzer, W.; Hansel, F.; and Pfeifer, K.: Neuromuscular training for rehabilitation of sports
injuries: a systematic review. Med Sci Sports Exerc, 41(10): 1831i 41, 2009, [1b]
https://dx.doi.org/10.1249/MSS.0b013e3181a3cf0d

155.Zorlular, A.; Zorlular, R.; Elbasan, B.; and Guzel, N. A.: The Effect of Attention Focus Instructions on Strength and Balance in
Subjects With Generalized Joint Hypermobility. Research quarterly for exercise and sport: 1i 7, 2024, [2b]
https://dx.doi.org/10.1080/02701367.2024.2409275

156.Zsidai, B.; Piussi, R.; Thomeé, R.; Sundemo, D.; Musahl, V.; Samuelsson, K.; and Hamrin Senorski, E.: Generalised joint
hypermobility leads to increased odds of sustaining a second ACL injury within 12 months of return to sport after ACL
reconstruction. British Journal of Sports Medicine, 57(15): 9721 979, 2023, [4a] https://dx.doi.org/10.1136/bjsports-2022-106183

R e—— A
© 2016-2025Children's Hospital Medical Centeil RghtsReserved. Information available atvww.cincinnatichildrens.org/evidence
_@c This workmay belicensedunder Creative Commons AttributieNonCommerciaShareAlike 4.0 International Page23of 45



http://www.cincinnatichildrens.org/evidence
https://creativecommons.org/licenses/by-nc-sa/4.0/
https://dx.doi.org/10.1186/s12891-021-04023-z
https://dx.doi.org/10.3928/19382359-20170223-01
https://dx.doi.org/10.1177/02692155241293265
https://dx.doi.org/10.32098/mltj.04.2021.05
http://www.ncbi.nlm.nih.gov/pubmed/163473138
https://dx.doi.org/10.1016/j.mcna.2019.08.002
https://dx.doi.org/10.1016/j.apmr.2018.11.021
https://dx.doi.org/10.1177/1367493519867174
https://dx.doi.org/10.5505/ejm.2019.14227
https://dx.doi.org/10.1177/230949901302100213
https://dx.doi.org/10.2340/20030711-1000033
https://dx.doi.org/10.1515/sjpain-2020-0023
https://dx.doi.org/10.1177/0363546519887955
https://dx.doi.org/10.1177/1941738114532431
https://dx.doi.org/10.1046/j.1365-2842.2000.00546.x
https://dx.doi.org/10.1046/j.1365-2842.2000.00546.x
http://www.ncbi.nlm.nih.gov/pubmed/33856167
https://dx.doi.org/10.3390/jfmk7030061
https://dx.doi.org/10.1249/MSS.0b013e3181a3cf0d
https://dx.doi.org/10.1080/02701367.2024.2409275
https://dx.doi.org/10.1136/bjsports-2022-106183

» Cincinnati Evidence -Based Care Guideline

’ Child re n’s ' Publication Date: October 3, 2025

chonging the outcome togethoer

Evidence Syntheses & Dimensions for Judging the Strength of the Recommendations

Evidence Synthesis for Care Recommendation 1

Therapeutic management of HSD and hEDS in pediatric and adolescent populations presents a unique clinical challenge
due to the complex, multisystemic nature of these conditions. Children often experience a constellation of symptoms, such
as chronic musculoskeletal pain, joint instability, gastrointestinal dysfunction, autonomic disturbances, and psychological
distress. Shifting the approach to management from siloed, symptom-based care to a collaborative, multidisciplinary

model will enable comprehensive and coordinated care to meet patients &6 needs mor e ef f e@akdtal,el y &
2019 [2a]; Bathen et al., 2013 [4b]; Black et al., 2023 [5b]; Castori et al., 2012 [5a]; Simmonds, 2022 [5a]; Van Meulenbroek et al., 2020 [4b]; Yew et al.,

2021 [5a]).

Current research supports the efficacy of multidisciplinary care in improving outcomes for patients with HSD (Bale et al., 2019
[2a]; Bathen et al., 2013 [4b]; Black et al., 2023 [5b]; Castori et al., 2012 [5a]; Simmonds, 2022 [5a]; Van Meulenbroek et al., 2020 [4b]; Yew et al., 2021

[5a]). For example, Bale et al. (2019 [2a]) demonstrated that a multidisciplinary strategy significantly improved outcomes in
children with symptomatic joint hypermobility. Bathen et al. (2013 [4b]) and Van Meulenbroek et al. (2020 [4b]) found that
combining physical and cognitive behavioral therapy (CBT) reduced disability and enhanced daily functioning. Black et al.
(2024 [5a], 2023 [5a]) and Mittal et al. (2021 [5a]) described successful implementation of multidisciplinary clinics, such as the
GoodHope EDS Clinic, which integrates rheumatology, pain management, physiotherapy, psychology, and genetics.

Multidisciplinary teams often include core or primary care team members and specialist referrals (Bale et al., 2019 [2a]; Bathen
et al., 2013 [4b]; Black et al., 2023 [5b]; Castori et al., 2012 [5a]; Simmonds, 2022 [5a]; Van Meulenbroek et al., 2020 [4b]; Yew et al., 2021 [5a]; Local
Consensus [5]). Team members can be primary care physicians, physiotherapists, occupational therapists, psychologists,
pain specialists, and social workers. Based on individual needs, specialist referrals may include cardiology (e.g., for
POTS), gastroenterology, genetics, immunology/allergy, neurology, orthopedics, pain management, and rheumatology.

Each discipline participating in the care of these patients contributes a unique perspective (Local Consensus [5]).
Physiotherapists focus on joint stabilization and proprioception (Engelbert et al., 2017 [5a], Russek et al., 2019 [5a]). Psychologists
address the emotional burden of chronic illness, including anxiety, depression, or kinesiophobia (i.e., Care Recommendation 3).
Primary care providers coordinate referrals and ensure continuity of care (Yew et al., 2021 [5a]).

Toolssuch as Ci nci ovatrhity PChticel Sdppat i @lisprovide guidance and help streamline diagnosis
and referral. Open communication between families and primary care providers ensures that care decisions remain
aligned with patient/family needs (Local Consensus [5]). Barriers to comprehensive multidisciplinary care, such as a shortage
of trained specialists in hypermobility disorders, limited interprofessional collaboration, and financial barriers, should be
identified and mitigated early to improve implementation effectiveness. This multidisciplinary, holistic approach to
managing pediatric patients with HSD and hEDS addresses the physical and psychological dimensions of care, while
fostering patient-centered interprofessional collaboration, care continuity, and patient empowerment (Local Consensus [5]).

Dimensions: Care Recommendation 1

1. Safety versus Harm X Safety > Harm 3 Balanced Safety & Harm 3 Safety < Harm
2. Clinically Effective / Benefits Patient X Beneficial/Effective | & Neutral Effect or Benefit 3 Ineffective/No Benefit
3. Adherence 5 5 Wi
(Burden for staff/patient/family: Access to care) Low Burden X Moderate/Neutral Burden High Burden
4. Cost (Cost for organization and/or patient/family) 3 Costi Effective X Costi Neutral 3 Costi Prohibitive
5. Impact on quality of life, morbidity, or mortality | x Positive Impact 3 Moderate/Neutral Impact 3 Negative Impact
6. Directness of Evidence X Directly Related 3 Somewhat Related 3 Indirectly Related
i ] ] 3 3
7. Grade of the Body of Evidence X 3%@@ %(g%atoe Ié)\%oo ggbog (C:)og)sg)ncs)us
Overall Strength of the Recommendation: 3 Strong X Moderate 5 Weak & Consensus
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Evidence Synthesis for Care Recommendation 2

Multiple studies and expert opinion review articles have consistently supported the use of physical therapy (PT) and/or
occupational therapy OT) as key components as part of an effective therapeutic management plan for patients with HSD
and hEDS, particularly for patients presenting with symptoms (Englebert et al., 2017 [5a]; Kemp et al., 2010 [2a]; Minjas et al., 2021 [5a];
Reychler et al., 2021 [1a]; Russek et al., 2019 [5a]; Scheper et al., 2014 [4a]; Yew et al., 2021 [5a]). Patients often experience joint instability,
chronic pain, proprioceptive deficits, and functional limitations. Quality of life may also be significantly impaired; however,
occupational and physical therapy can improve function and quality of life (Englebert et al., 2017 [5a]).

Therapies that address patient symptoms and functional limitations, such as joint hypermobility, muscle weakness,
proprioceptive deficits, and functional limitations, have been shown to be effective (Englebert et al., 2017 [5a]; Russek et al., 2019
[5a]). The use of individualized, targeted therapeutic interventions can address these complex challenges and promote
long-term functional improvement (Russek et al., 2019 [5a]). Therapy focused on joint stabilization, posture correction, and
movement control significantly reduces pain and improves proprioception (Kemp et al., 2010 [2a]; Reychler et al., 2021 [1a]).
Strength-building interventions can counteract compensatory low-strain activity patterns in hypermobile individuals (Scheper
et al., 2014 [4a]). Goals are both therapeutic and preventive to reduce injury risk and enhance long-term outcomes.

Asymptomatic patients also benefit from education on joint protection, self-management strategies, and preventive
exercises, which may delay symptom onset and reduce injury risk (Local Consensus, 2025 [5]).

Dimensions: Care Recommendation 2

1. Safety versus Harm X Safety > Harm 3 Balanced Safety & Harm 3 Safety < Harm
2. Clinically Effective / Benefits Patient X Beneficial/Effective | & Neutral Effect or Benefit 3 Ineffective/No Benefit
3. Adherence .
H] H]
(Burden for staff/patient/family; Access to care) Low Burden X Moderate/Neutral Burden High Burden
4. Cost (Cost for organization and/or patient/family) 3 Costi Effective X Costi Neutral 3 Costi Prohibitive
5. Impact on quality of life, morbidity, or mortality | x Positive Impact 3 Moderate/Neutral Impact 3 Negative Impact
6. Directness of Evidence X Directly Related 3 Somewhat Related 3 Indirectly Related
9 I ] 3 3
7. Grade of the Body of Evidence g%]@@ X %%g%atoe Ié)\évaoo é/ggbo(v)v 8055818”5
Overall Strength of the Recommendation: 3 Strong X Moderate 5 Weak 5 Consensus

Evidence Synthesis for Care Recommendation 3

Adolescents with HSD or hEDS may experience the complex combination of physical and psychological symptoms or
distress. Increased rates of psychological distress in patients with joint hypermobility have been consistently reported
(Baezo-Velasco et al., 2018 [1b]; Bulbena et al., 2017 [1b]; Clark et al., 2023 [1a]; Ghibellini et al., 2015 [1b]; Sanches et al., 2012 [1b]; Sinibaldi et al.,
2015 [1b]; Smith et al., 2013 [1b]; Van Meulenbroek et al., 2021 [1b]). Adolescents with chronic pain are at increased risk of developing
anxiety disorders, panic attacks, depression (Bulbena et al., 2017 [1a]), Which reinforces the need for early psychological
intervention in pediatric populations (Feldman et al., 2020 [5a]; Ishiguro et al., 2021 [5a]) Or it may evolve into panic disorder or
agoraphobia in adulthood, if left untreated (Bulbena et al., 2011 [4a]; Cederlof et al., 2016 [4a]; Ghibellini et al., 2015 [1b]; Grahame 2009 [5a];
Javadi-Parvaneh et al., 2020 [4a]; Pasquini et al., 2014 [3a]; Scheper et al., 2016 [1a]; Sinibaldi et al., 2015 [1b]; Van Meulenbroek et al., 2021 [5a]).
Patients may develop kinesiophobia (i.e., fear of movement-induced pain), causing avoidance behaviors, deconditioning,
or increased disability, which could be associated with chronic fatigue (Bathen et al., 2013 [4b]; Celletti et al. 2013 [4b]; Song et al.,
2023 [1a]; Van Meulenbroek et al., 2020 [4b]). Kindgren et al. (2021 [4a]) reported an association with HSD/hEDS and attention
deficit hyperactivity disorder or autism spectrum disorders that could benefit from early identification and intervention with
routine screening for neuropsychiatric symptoms.

Psychological therapies have been shown to improve mood, coping strategies, daily functioning, and quality of life (Bathen
et al., 2013 [4b]; Castori et al., 2016 [5a]; Cederlof et al., 2016 [4a]; Celletti et al., 2021 [3b]; Celletti et al., 2013 [4b]; Clark et al., 2023 [1a]; Feldman et
al., 2020 [5a]; Grahame 2009 [5a]; Ishiguro et al., 2021 [5a]; Javadi-Parvaneh et al., 2020 [4a]; Kindgren et al., 2021 [4a]; Pasquini et al., 2014 [4a];

Russek et al., 2019 [5a]; Van Meulenbroek et al., 2020 [4b]). Reducing kinesiophobia and reintroducing movement over time,
improving physical therapy adherence, managing pain symptoms, and increasing patient confidence in therapy have been
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reported along with tailored therapy as effective management strategies for adolescents or youth (Feldman et al., 2020 [5a];
Ishiguro et al., 2021 [5a]).

Psychological and physiotherapy interventions combined in an outpatient or community setting have been shown to
reduce both the physical and psychological aspects of pain and improve quality of life (Clark et al., 2023 [1a]). Joint physical
therapy h and CBT for patients with chronic pain also improved daily functioning, reduced fatigue and pain symptoms,
and enhanced muscle strength (Bathen et al., 2013 [4b]; Celletti et al., 2021 [3b]; Clark et al., 2023 [1a]). Multidisciplinary rehabilitation
therapy has been shown to significantly improve functional disability, physical functioning, perceived harmfulness, and
pain intensity in adolescents with generalized HSD/hEDS (van Meulenbroek et al., 2020 [4b]). Likewise, tailored therapy focused
on recovery of movement and pain perception can improve coping skills, kinesiophobia, and therapy adherence (Bathen et
al., 2013 [4b]; Celletti et al., 2021 [3b]).

The need for more rigorous evaluations of psychological interventions for HSD and hEDS remains (Clark et al., 2023 [1]; Song
et al., 2023 [1a]). Evidence for psychological interventions from smaller observational/case studies focused on pain
management, self-destructive behavior, or other issues (e.g., depression, anxiety) using CBT, dialectical behavioral therapy,
psychoeducation, intensive interdisciplinary pain treatment, and acceptance commitment therapy (Song et al., 2023 [1a]).

Additionally, family dynamics can influence therapy adherence and therapeutic management for patients with HSD or

hEDS. If psychologists are involved in family-centered care, improvements may be seen in communication, stress

reduction, and treatment outcomes (Baezo-Velasco et al., 2018 [4b]; Bulbena et al., 2017 [1a]; Cederlof et al., 2016 [4a]; Sanches et al., 2012

[1b]; Smith, 2013 [1b]; Tran et al., 2020 [3b]). Adol escentsd coping mechanisms and adher
by parental stress and communication patterns. Engaging families in the therapeutic process with education and

involvement in care encourages improved patient outcomes and family support (Bulbena et al., 2017 [1a]).

Dimensions: Care Recommendation 3

1. Safety versus Harm X Safety > Harm 3 Balanced Safety & Harm 3 Safety < Harm
2. Clinically Effective / Benefits Patient X Beneficial/Effective | & Neutral Effect or Benefit 3 Ineffective/No Benefit
3. Adherence .
] ]

(Burden for staff/patient/family; Access to care) Low Burden X Moderate/Neutral Burden High Burden
4. Cost (Cost for organization and/or patient/family) 3 Costi Effective X Costi Neutral 3 Costi Prohibitive
5. Impact on quality of life, morbidity, or mortality | x Positive Impact 3 Moderate/Neutral Impact 3 Negative Impact
6. Directness of Evidence X Directly Related 3 Somewhat Related 3 Indirectly Related

i 3 3 3 3

7. Grade of the Body of Evidence X g%]@@ %%g%atoe Iég\évaoo é/és(rs/(l_)o(v% 805581813

Overall Strength of the Recommendation: 3 Strong X Moderate 5 Weak 5 Consensus

Evidence Synthesis for Care Recommendation 4

Education provided by the patient’s therapist is an important care component in the management of HSD and hEDS, not
just an adjunct to therapy (Local Consensus, 2025 [5]). Patients and families receive knowledge and tools needed to navigate a
complex, chronic condition (Camerota et al., 2023 [4a]; Engelbert and Scheper, 2011 [1b]). Education on therapeutic principles
included in the recommendation statement can improve outcomes, self-efficacy, and long-term self-management as well

as establish trust with the patient and family (Castori et al., 2012 [5a]; Engelbert and Scheper, 2011 [1b]; Russek et al., 2019 [5a]; Simmonds,
2022 [5a]; Smith, 2017 [1b]; Local Consensus, 2025 [5]).

Principles of joint protection and core stability complement the multisystemic nature of HSD and hEDS and can include
education about, and exercises for, muscle strength, improved movement patterns, physical function, and proprioception
(Hakim, 2024 [5a]). Pain and injury can be significantly reduced by patients learning how to maintain joint positions and
engage core musculature (Engelbert and Scheper, 2011 [1b]). Core strength and stability enhance postural control, reduce
compensatory movement patterns, and improve function (Friedrichsdorf et al., 2016 [5a]; Smith, 2017 [1b]). Targeted approaches to
care provide neuromuscular re-education, proprioceptive training, and gradual strengthening, while acknowledging the

interactions between physical symptoms, psychological well-being, and social participation (Castori et al., 2012 [Sa]; Celletti et al.,
2013 [5a]).
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Understanding differences between joint dislocation, subluxation, and instability can be critical for patients and families
(Hakim, 2024 [5a]; Murray, 2006 [5a]; Russek et al., 2023 [5a]; Smith, 2017 [1b]). Communication with healthcare providers improves with
this knowledge and awareness. The patients are empowered to respond appropriately to symptoms, fear can be reduced,
and therapy compliance can be enhanced.

Additionally, functional improvement often precedes pain reduction or resolution (Friedrichsdorf et al., 2016 [5a]; Local Consensus,
2025 [5]). Focusing on improving quality of life, adding meaningful and functional activities into daily life, and not solely
focusing on pain reduction will help achieve targeted care goals (Smith, 2017 [1b]). Self-management education equips
patients with strategies and identifies the patient’s level of readiness for successful therapy at assessments and
throughout the therapeutic process (Castori et al., 2012 [5a]; Simmonds, 2022 [5a]). Effective strategies and lifestyle modifications
are essential for symptom management with HSD or hEDS and include regular physical activity, activity modification, and
activity pacing (Castori et al., 2012 [5a]; Friedrichsdorf et al., 2016 [5a]; Russek et al., 2019 [5a]; Scheper et al., 2013 [1b]).

Planning, goal setting, acceptance of current abilities, plus identifying accessible and meaningful activities will enhance
therapeutic management. Children and adolescents with ‘generalized joint hypermobility’ often experience decreased
participation in physical activities and increased musculoskeletal complaints (Scheper et al., 2013 [1b]). For patients who are
dancers, hypermobility may increase injury risk or vulnerability, due to differences in bone health, ligament tension,
muscle tone, and proprioception (Day et al., 2011 [5a]). Authors consistently conclude the value and importance of education
and individualized activity planning. Activities (e.g., walking, swimming (Frydendal et al., 2018 [3b]; Liaghat et al., 2018 [3b]), Pilates,
yoga, dance (Day et al., 2011 [5a]; Filipa et al., 2018 [5a]; Mayes et al., 2021 [4b]; Simmonds, 2022 [5a]), Some martial arts, biking (Local
Consensus, 2025 [5]) have been shown to be effective. Higher-impact activities can be harmful, due to decreased
proprioception and balance (Castori et al., 2012 [5a]; Hakim, 2024 [5a]; Russek et al., 2019 [5a]; Zabriskie et al., 2022 [1b]), but can also be
effective when focused on muscle fitness or on joint position. Activity modification and pacing can establish greater motion
and postural control and decrease pain over time (Antcliff et al., 2018 [5a]; Castori et al., 2012 [5a]; Hakim, 2024 [5a]; Zabriskie et al., 2022
[1b]).

Education on principles of hydration or electrolyte replenishing, relaxation techniques, and sleep hygiene are also helpful
for patients with HSD and hEDS (Local Consensus, 2025 [5a]). Chronic fatigue, pain, sleep apnea, and other symptoms can
affect sleep quality (Castori et al., 2012 [5a]; Hakim et al., 2017 [5a]; Sedky et al., 2019 [1b]). In one systematic review (Sedky et al., 2019
[1b]), patients with Ehlers-Danlos syndrome or Marfan syndrome were six times more likely to be diagnosed with
obstructive sleep apnea compared to the general population (Odds Ratio 6.28 [95% Confidence Interval 3.31-11.93], P<0.001,
Z=5.61). Education and interventions focused on sleep or bedtime routines, caffeine intake, sleep environment, and sleep
ergonomics can have a beneficial impact on sleep hygiene (Local Consensus, 2025 [5]).

Comprehensive patient and family education addresses joint protection and differentiation, core stability, targeted care,
functional goals, self-management, and lifestyle strategies. Therapists can empower patients to manage their health,
while improving outcomes, fostering resilience, and enhancing quality of life.

Dimensions: Care Recommendation 4

1. Safety versus Harm X Safety > Harm 3 Balanced Safety & Harm 3 Safety < Harm
2. Clinically Effective / Benefits Patient X Beneficial/Effective | & Neutral Effect or Benefit 3 Ineffective/No Benefit
3. Adherence 3 Low Burden X Moderate/Neutral Burden 3 High Burden

(Burden for staff/patient/family; Access to care)

4. Cost (Cost for organization and/or patient/family) X Costi Effective 3 Costi Neutral 3 Costi Prohibitive
5. Impact on quality of life, morbidity, or mortality | x Positive Impact 3 Moderate/Neutral Impact 3 Negative Impact
6. Directness of Evidence X Directly Related 3 Somewhat Related 3 Indirectly Related
5 Hi ] 3 3
7. Grade of the Body of Evidence g%@@ X a/la%g%raatoe I@S%OO ggbo&v) 80658181 s
Overall Strength of the Recommendation: 8 Strong X Moderate 5 Weak 5 Consensus
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Evidence Synthesis for Care Recommendation 5

Children and adolescents with HSD and hEDS often experience a complex and fluctuating array of symptoms that
significantly impact daily functioning and quality of life. Patient-Reported Outcome Measures (PROM) are increasingly
recognized in clinical practice and research as essential tools to capture patient experiences, guide goal setting, and
monitor progress over time (Local Consensus, 2025 [5]).

A growing body of literature supports the use of PROMSs to assess domains such as pain interference, physical mobility,
functional disability, and psychosocial well-being in this population. Commonly used instruments include the Canadian
Occupational Performance Measure (COPM), Pediatric Outcomes Data Collection Instrument (PODCI), Functional
Disability Inventory (FDI), PROMIS: Pain Interference or Physical Function Mobility, and Pediatric Quality of Life Inventory
(PedsQL). Disease-specific validation of these tools for HSD/hEDS remains limited.

Outcome measures specific to symptomatic children with hypermobility were reviewed in a systematic review (Maarj et al.,
2021 [1a]). Key constructs included identifying pain, function, quality of life, and fatigue. However, despite the use of
validated tools, none were specifically validated for children with generalized joint hypermobility and associated
symptoms.

Shotwell and Moore (2022 [4a]) evaluated the reliability and validity of a functional outcome measure (PODCI subscales) in
adolescents with HSD, demonstrating strong test-retest reliability and concurrent validity with PROMIS measures. Their
findings support the use of standardized PROMSs, although the need for tools that better reflect episodic symptom patterns
and psychosocial complexity is highlighted.

Validity and utility of the FDI was evaluated in a large multicenter sample of youth with chronic pain (Kashikar-Zuck et al., 2011
[4a]), identifying distinct categories of disability and confirming strong psychometric properties. Although not disease-
specific, the FDI offers clinically useful insights into functional limitations in pediatric populations with chronic pain.

Applying the Fear-Avoidance Model (FAM) to adolescents with HSD/hEDS, Van Meulenbroek et al. (2020 [4b]) emphasized
the importance of PROMSs that capture psychological dimensions and multi-systemic symptoms. Their model added a
biopsychosocial perspective to evaluating outcomes of multidisciplinary interventions for hypermobile adolescents with
chronic musculoskeletal pain.

Recent consensus efforts have informed PROM implementation. Clark et al. (2024 [4a]) developed a core outcome set for
HSD/hEDS through a Delphi process, identifying key domains of pain, fatigue, mental health, participation, and quality of
life as critical for assessment. Quinlan et al. (2025 [4a)) further refined this by recommending specific tools such as the
PedsQL Pain Questionnaire and the 6-minute walk test, emphasizing child-reported outcomes and feasibility in clinical
settings. Clinicians and researchers consistently identify PROMs as appropriate to identify changes in patients, with the
repeated administration over time and visits to capture progress and use the results to inform care and care plans (Quinlan
et al., 2025 [4a]).

Key implementation strategies include administering PROMSs at the start, midpoint, and end of care episodes to track
progress and inform decisions (Local Consensus, 2025 [5]). Despite their utility, many PROMs lack disease-specific validation
and sensitivity to episodic symptoms, underscoring the need for continued refinement.

PROMs are useful in the management of pediatric HSD/hEDS. Routine use of PROMs can enhance communication,
support shared decision-making, and align patient care with measurable indicators of treatment effectiveness.
Standardized use and further validation, particularly in disease-specific contexts, will impact clinical and research
outcomes and quality of life for affected children and adolescents.

Dimensions: Care Recommendation 5

1. Safety versus Harm X Safety > Harm 3 Balanced Safety & Harm 3 Safety < Harm
2. Clinically Effective / Benefits Patient 3 Beneficial/Effective | x Neutral Effect or Benefit 3 Ineffective/No Benefit
3. Adherence 3 Low Burden X Moderate/Neutral Burden 3 High Burden

(Burden for staff/patient/family; Access to care)

4, Cost (Cost for organization and/or patient/family) 3 Costi Effective X Costi Neutral 3 Costi Prohibitive
5. Impact on quality of life, morbidity, or mortality : x Positive Impact 3 Moderate/Neutral Impact 3 Negative Impact
6. Directness of Evidence x Directly Related 3 Somewhat Related 3 Indirectly Related
i 5 5 5 5
7. Grade of the Body of Evidence X g%]@@ EAB%CBjeErBag Iég\évBOO \éegbo&v) goasgnéus
Overall Strength of the Recommendation: 3 Strong X Moderate & Weak 5 Consensus
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Evidence Synthesis for Care Recommendation 6

Initiating a goal-directed home exercise program (HEP) at the time of evaluation, guided by patient-identified functional
goals and patient-reported outcome measures (PROMs such as COPM), is strongly supported by clinical evidence and

expert consensus for adults and children with musculoskeletal and chronic conditions, including HSD and hEDS (Birt et al.,
2014 [4a]; Feldman et al., 2020 [5a]; Ferrell et al., 2004 [4b]; Palmer et al., 2021 [1a]; Spanhove et al., 2023 [2b]; To and Alexander, 2019 [3b]; Local

Consensus, 2025 [5]). This approach enhances engagement, supports self-management, and facilitates early integration of
therapeutic activities into daily routines (Palmer et al., 2021 [1a]; Spanhove et al., 2023 [2b]).

Key themes from the evidence included early initiation and goal alignment, effectiveness of HEP, role of PROM and goal-
setting, tailoring and adherence, supervised and multidisciplinary approaches, and consistency and progression:

9 Early HEP initiation improves pain and function in individuals with syndromic hypermobility (Palmer et al., 2021 [1a]).
Patients with joint hypermobility may progress more slowly, reinforcing the need for early, sustained intervention (To &
Alexander, 2019 [3b]).

9 Home-based programs are superior to no intervention and generally comparable to expert-led therapy, unless
specialized care is needed (Palmer et al., 2021 [1a]; Spanhove et al., 2023 [2b]). Intensive multidisciplinary programs (e.g., physical
therapy plus CBT/cognitive behavioral therapy) improve strength, function, and reduce kinesiophobia (Bathen et al., 2013 [4b];
Buryk-lggers et al., 2022 [1a]).

9 PROMs, like COPM, enhance relevance and adherence by aligning therapy with patient priorities (Feldman et al., 2020 [5a]).

9 Tailored programs that fit daily routines improve adherence and outcomes, especially in pediatric populations (Birt et al.,
2014 [4a]). Barriers include pain, lack of feedback, and environmental challenges; facilitators include education, family
support, and collaborative goal-setting (Birt et al., 2014 [4a]; Ferrell et al., 2004 [4b]).

91 Supervision may be more effective for addressing psychological barriers such as fear of movement (Spanhove et al., 2023
[2b]; Thomas, 2023 [5a]). Multidisciplinary rehabilitation improves strength and function, with measurable gains in tasks like
stair climbing and toe raises (Buryk-lggers et al., 2022 [1a]).

9 Regular, independent practice supports motor learning and long-term benefit (Pacey et al., 2013 [2b]; Ferrell et al., 2004 [4b]).
Progression should be individualized based on pain, tolerance, and functional gains, with regular reassessment (Buryk-
Iggers et al., 2022 [1a]; Feldman et al., 2020 [5a]).

A personalized, goal-oriented HEP initiated at evaluationd supported by PROMSs, consistent practice, and adaptive
progressiond is a best-practice strategy for managing HSD and hEDS. When appropriate, supervised or multidisciplinary
approaches may further enhance outcomes, particularly in the presence of psychological or functional barriers.

Dimensions: Care Recommendation 6

1. Safety versus Harm X Safety > Harm 3 Balanced Safety & Harm 3 Safety < Harm
2. Clinically Effective / Benefits Patient 3 Beneficial/Effective | x Neutral Effect or Benefit 3 Ineffective/No Benefit
3. Adherence 5 5 Hi
(Burden for staff/patient/family: Access to care) Low Burden X Moderate/Neutral Burden High Burden
4. Cost (Cost for organization and/or patient/family) X Costi Effective 3 Costi Neutral 3 Costi Prohibitive
5. Impact on quality of life, morbidity, or mortality | x Positive Impact 3 Moderate/Neutral Impact 3 Negative Impact
6. Directness of Evidence 3 Directly Related X Somewhat Related 3 Indirectly Related
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Evidence Synthesis for Care Recommendation 7

Therapeutic exercise is vital for management of HSD and hEDS. The primary therapeutic goals are to enhance joint
stability, protect joint structures, and restore muscular balance. These interventions do not aim to reduce joint laxity but
instead promote neuromuscular adaptations to compensate for it (Local Consensus, 2025 [5]).

Current evidence supports a multifaceted approach to therapeutic exercise in pediatric HSD and hEDS, emphasizing
stabilization, proprioception, and whole-body movement strategies. Progressive resistance and neuromuscular training
have been shown to improve pain, function, and quality of life, particularly when delivered through individualized and
supervised programs (Buryk-Iggers et al., 2022 [1a]; Zabriskie, 2022 [1b]).

Both generalized and targeted physiotherapy approaches are effective, with a randomized trial demonstrating reductions
in pain and improvements in function, although differences between methods were not significant (Kemp et al., 2010 [2b]).
Whole-body movement strategies, such as Pilates and yoga, are also advocated to enhance postural control and
coordination (Smith, 2017 [1b]).

Children with hypermobility often exhibit altered gait patterns and increased passive joint range of motion (ROM),
highlighting the importance of proprioceptive and motor control retraining (Fatoye et al., 2011 [4a]). Structured exercise
programs have demonstrated efficacy in reducing knee pain and improving functional outcomes (Pacey et al., 2012 [5b]).

Joint protection principles are important for management, including avoiding end-range joint positions, using branches or
splints when necessary, and focusing on controlled, mid-range movements (Hakim, 2024 [5a]; Minhas, 2021 [5a]). Education on
activity modification and graded return to function further supports safe and sustainable progress.

Effective management requires individualized, progressive programs tailored to each child’s presentation. Multidisciplinary
care (including physical therapy and occupational therapy) is critical, alongside patient and family education to support
adherence. High-impact activities should be avoided to minimize injury risk. Despite promising outcomes, further
multicenter randomized trials are needed to establish optimal exercise parameters in pediatric populations (Engelbert et al.,
2017 [ba]; Scheper et al., 2013 [1b]).

Dimensions: Care Recommendation 7

1. Safety versus Harm X Safety > Harm 5 Balanced Safety & Harm 3 Safety < Harm
2. Clinically Effective / Benefits Patient 3 Beneficial/Effective | X Neutral Effect or Benefit 3 Ineffective/No Benefit
3. Adherence 5 5 Hi
(Burden for staff/patient/family: Access to care) X Low Burden Moderate/Neutral Burden High Burden
4. Cost (Cost for organization and/or patient/family) X Costi Effective 3 Costi Neutral 3 Costi Prohibitive
5. Impact on quality of life, morbidity, or mortality : x Positive Impact 3 Moderate/Neutral Impact 3 Negative Impact
6. Directness of Evidence 3 Directly Related X Somewhat Related 3 Indirectly Related
i ] ] 5 5
7. Grade of the Body of Evidence X GHBI%BGBGB EABOG%%S I@S%OO g.fgbo(\g 80558181 s
Overall Strength of the Recommendation: 3 Strong X Moderate 3 Weak 5 Consensus

Evidence Synthesis for Care Recommendation 8

Rehabilitation for children with HSD and hEDS should be individualized, technique-focused, and responsive to clinical
presentation. The evidence consistently emphasizes the importance of reinforcing proper movement patterns to address
joint instability and prevent maladaptive compensation. Poor technique often stems from joint laxity and can be mitigated
through consistent training (Simmonds, 2022 [5a]; Local Consensus, 2025 [5]). Maintaining neutral joint positions—rather than
allowing hyperextension—has been shown to reduce pain and improve function (Pacey et al., 2013 [2b]).

Early-stage interventions should prioritize movement quality over intensity. Visual feedback, tactile cues, and slow,
controlled movements are recommended to promote mid-range joint control and retrain neuromuscular pathways. These
strategies help prevent reinforcement of poor motor habits and support long-term functional improvement.
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Exercise programs must be tailored to individual tolerance, with modifications to reduce pain and encourage participation.
A retrospective study integrating multidisciplinary care and personalized pain management demonstrated improved
engagement and outcomes (Van Meulenbroek et al., 2020 [4b]). Similarly, tailoring interventions based on symptom presentation
ensures exercises remain both effective and well-tolerated (Hakim, 2024 [5a]).

Gradual progression starting with low repetitions and minimal resistance allows patients to build strength and
proprioception without exacerbating symptoms (Kemp et al., 2010 [2b]; Smith, 2017 [1b]). Daman et al. (2019 [4b]) reported
improvements in knee proprioception, pain levels, and overall quality of life through a combined exercise therapy regimen.

Clinically, these findings underscore the importance of assessment-driven modifications. Monitoring patient responses in
real time and adjusting exercises can prevent maladaptive patterns and ensure safety. Reinforcing technique remains a
core component of therapy, and pain monitoring can guide progression. Motivational techniques can also improve
adherence, especially in younger patients, while education on body mechanics empowers families to recognize instability
and implement preventive strategies in daily life and sports. Appendix 2 provides practical examples of these
modifications and supportive strategies.

Effective rehabilitation for pediatric patients with HSD or hEDS is directly connected to individualized, technique-driven
exercise programs that emphasize safety, gradual progression, and holistic support. This comprehensive approach not
only minimizes pain but also enhances functional outcomes and fosters sustained engagement in physical activity.

Dimensions: Care Recommendation 8

1. Safety versus Harm X Safety > Harm 5 Balanced Safety & Harm 3 Safety < Harm
2. Clinically Effective / Benefits Patient 3 Beneficial/Effective | X Neutral Effect or Benefit 3 Ineffective/No Benefit
3. Adherence 3 Low Burden X Moderate/Neutral Burden 3 High Burden

(Burden for staff/patient/family; Access to care)

4. Cost (Cost for organization and/or patient/family) X Costi Effective 3 Costi Neutral 3 Costi Prohibitive
5. Impact on quality of life, morbidity, or mortality : x Positive Impact 3 Moderate/Neutral Impact 3 Negative Impact
6. Directness of Evidence 3 Directly Related X Somewhat Related 3 Indirectly Related
& Hi 5 5 5
7. Grade of the Body of Evidence GHBI%BGBGB X EABOG%%S I@S%OO g.fgbo(\g 80558181 s
Overall Strength of the Recommendation: 3 Strong X Moderate 3 Weak 5 Consensus

Evidence Synthesis for Care Recommendation 9

Postural awareness plays an important role in the clinical management of pediatric and adolescent patients with HSD and
hEDS. These conditions are characterized by joint hypermobility, impaired proprioception, and compensatory movement
patterns that compromise joint stability and functional mobility. A growing body of evidence supports a multifaceted
rehabilitation approach that integrates proprioceptive retraining, muscle activation, selective stretching, and mid-range
control to improve outcomes and reduce injury risk.

Children with HSD/hEDS frequently demonstrate deficits in joint position sense and motor coordination. Peterson et al.
(2018 [1a]) identified decreased proprioceptive acuity in this population, although the evidence base remains limited due to
small sample sizes and methodological constraints. Similarly, Rombaut et al. (2010 [4b)) reported significantly impaired
knee joint position sense in individuals with hEDS compared to healthy controls, reinforcing the need for targeted
proprioceptive interventions. These findings underscore the importance of movement-based therapies (e.g., mirror
feedback, closed-chain exercises, slow and controlled motions) to retrain sensory pathways and enhance joint
awareness.

Muscle activation strategies have also shown promise in improving postural control and dynamic stability. External
attentional focus significantly enhanced postural stability and balance performance in individuals with generalized joint
hypermobility (GJH), outperforming internal focus techniques (Zorlular et al., 2024 [2b]). The use of physiotherapy has also
been shown to activate stabilizing musculature, reporting improvements in proprioception, pain, and quality of life among
hEDS patients (Reychler et al., 2021 [1a]). These findings suggest that incorporating external verbal cues and biofeedback-
assisted activation may optimize motor performance and facilitate safer movement patterns.
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Direct evidence on selective stretching in hypermobile populations is limited. However, clinical consensus supports its use
to address muscle imbalances and reduce compensatory movement strategies (Local Consensus, 2025 [5]). Stretching tight
muscle groups, such as the hip flexors and upper trapezius, in mid-range positions, combined with relaxation and
breathing techniques, may improve flexibility without exacerbating joint laxity.

Mid-range proprioceptive training has emerged as a critical component of rehabilitation for hypermobile individuals.
Reychler et al. (2021 [1a]) noted improvements in proprioception following physiotherapy interventions that included mid-
range control exercises. Positive outcomes from multidisciplinary rehabilitation in adolescents with hEDS include
enhanced postural control and reduced pain, although further validation is needed due to small sample sizes (van
Meulenbroek et al., 2020 [1a]). These findings support the use of balance training on stable and unstable surfaces, resistance
band exercises, and functional tasks with feedback to reinforce proprioceptive input within safe ranges of motion.

Claire Smith (2017 [1b]) provides a comprehensive overview of HSD and hEDS therapeutic management, emphasizing the
importance of postural awareness, exercise, and physiotherapy. This integrative perspective aligns with emerging
evidence and local consensus, advocating for a holistic rehabilitation framework that includes proprioceptive training,
muscle activation, selective stretching, and mid-range control.

A structured, evidence-informed rehabilitation strategy that addresses the unique anatomical and functional needs of
pediatric and adolescent patients with HSD/hEDS is essential (Local Consensus, 2025 [5]). By enhancing joint stability,
reducing injury risk, and improving functional mobility, these interventions support safe participation in daily activities and
contribute to long-term quality of life. As research continues to evolve, individualized therapy plans remain critical to
optimizing clinical outcomes.

Dimensions: Care Recommendation 9

1. Safety versus Harm X Safety > Harm 3 Balanced Safety & Harm 3 Safety < Harm
2. Clinically Effective / Benefits Patient 3 Beneficial/Effective | x Neutral Effect or Benefit 3 Ineffective/No Benefit
3. Adherence 5 5 Hi

(Burden for staff/patient/family; Access to care) Low Burden X Moderate/Neutral Burden High Burden
4. Cost (Cost for organization and/or patient/family) X Costi Effective % Costi Neutral 3 Costi Prohibitive
5. Impact on quality of life, morbidity, or mortality | x Positive Impact 5 Moderate/Neutral Impact 3 Negative Impact
6. Directness of Evidence 3 Directly Related X Somewhat Related 5 Indirectly Related

i 3 3 3 3

7. Grade of the Body of Evidence X $$$$ %%%‘8 Iéggoo g‘fgbo(\% 8065818] s

Overall Strength of the Recommendation: 3 Strong X Moderate 5 Weak 5 Consensus

Evidence Synthesis for Care Recommendation 10

Breathing mechanics play a critical role in the functional capacity and postural control of individuals with hypermobility-
related conditions. Altered breathing patterns (e.g., upper chest breathing, poor diaphragmatic engagement) are common in this
population and contribute to fatigue, decreased endurance, and impaired core stability (Kepenek-Varol et al., 2023 [4b]; Massery et
al., 2016 [5b]; Local Consensus, 2025 [5]).

Pulmonary assessments in individuals with generalized joint hypermobility in one small case-control study revealed
reduced forced expiratory volume (FEV1), forced vital capacity (FVC), and maximal expiratory pressure (MEP), along with
decreased chest expansion and lower six-minute walk test (6MWT) distances, compared to similar healthy participants
(Kepenek Varol et al., 2023 [4b]). These findings suggest that a structural and functional impact of connective tissue differences
in GJH can affect respiratory mechanics, muscle strength and chest wall mobility, in turn limiting functional capacity.

The diaphragm functions as a central pressure regulator, supporting ventilation, spinal alignment, venous return, and
gastrointestinal motility (Massery et al., 2016 [5b]). Its activation is essential for engaging deep core musculature, which
stabilizes the spine and pelvis and enhances proprioceptive feedback (Massery et al., 2013 [4b]). Massery et al. (2013 [4b])
described that glottal control (i.e., an airway mechanism linked to breath regulation) can improve postural stability, reinforcing
the connection between respiratory and musculoskeletal systems. In individuals with joint hypermobility, compromised
diaphragmatic function may lead to compensatory movement patterns and increased injury risk (Engelbert et al., 2017 [5a]).
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