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Appendix Table 2: Conservative (Non-Operative) Rehabilitation Studies in Hip Dysplasia (DDH)
	Author(s), Year
	Study Design /
Level of Evidence
	Age Group
	Participant Characteristics
	Intervention / Protocol
	Key Findings / Outcomes

	Disantis et al. 2023 15
	Three-Step Delphi Consensus
(Level V)
	Young Adult
	n=15 physiotherapists
Focus: non-operative management of adult acetabular dysplasia
	Non-operative consensus protocol:
• Assessment: ROM, strength (abductors, extensors, deep rotators, core), special tests, functional control
• Progression: local-to-global, pain-based, quality-based, low-to-high demand
• Cardiovascular: low-impact pain-free activities
• Return to sport: normal strength, neuromuscular control, psychological readiness
• Surgical referral: no symptom decrease after 4–8 weeks despite strength/neuromuscular improvements
	Consensus-based clinical guidelines established
No comparative outcome data reported

	Harris-Hayes et al. 2018 12
	Ancillary Analysis of RCT
(Level IIb)
	Adult
	n=28 (4M, 24F)
Age: 18–40 years
Mean age: 27.7 years
	Movement Pattern Training (MPT):
• 6 x 1hr supervised sessions + daily HEP over 6 weeks
• Task-specific training targeting excessive hip adduction
• Progressive hip abductor, ER and flexor strengthening
• Progression: 2 sets of 20 reps with correct form
	Significant reduction in hip adduction during SLS (–2.4° ± 6.0°; p=.045)
Improved hip abductor strength (p=.01)
Improved MHHS and all HOOS subscales
Greater hip adduction reduction correlated with greater MHHS improvement (r=–0.67; p<.01)
No association between abductor strength and pain/function improvement

	Harris-Hayes et al. 202313
	Parallel-Group Pilot RCT
(Level I)
	Adult
	n=29 (6M, 23F)
Mean age: 30 ± 5.7 years
Hip/groin symptoms >3 months
	Movement Pattern Training (MPT):
• 4 exercises, 2–3 sets, 8–10 reps, 5x/week
• Sit-to-stand, single-leg, stair ambulation, side-stepping, stance with movement
• Progressed when 3 sets of 8–10 reps performed with ease
 
Joint Mobilisation:
• Grade I–II progressing to Grade III–V
• 2–5 manual techniques per session
• Caudal, lateral, posterior glides; MWM; Quadrant techniques
	MPT: significant reduction in hip adduction (p=.025) and pelvic drop (p=.044) during SLS
Both groups showed clinically significant within-group improvements on HOOS (≥5 points)
No significant between-group differences
Effect sizes and CIs not reported

	Heerey et al. 20216 
	Case-Control Study
(Level III)
	Adult
	n=239 football players
(n=184 symptomatic, n=55 control)
Age: 18–50 years
Hip pain >6 months
	No rehabilitation intervention examined
Epidemiological/morphological study
	Similar bony hip morphology prevalence between symptomatic and asymptomatic players
AD prevalence in football players: 3–8%
Females with hip pain had larger alpha angle than asymptomatic females (p=.014)

	Hunt et al. 201216
	Prospective Observational Study
(Level II)
	Adult
	n=58 (49F, 9M)
Mean age: 35 years
Age range: 18–50 years
n=8 with mild hip dysplasia
	Non-operative protocol (clinical response-based):
• Phase 1: Restore hip motion precision and muscle balance; activity modification; no SLR
• Phase 2 (>12wks, no improvement): Fluoroscopically guided intra-articular injection
• Phase 3: Surgical referral if positive injection response
	56% progressed to surgery (n=29)
Both groups improved significantly at 1 year
Surgical group: greater pain reduction (p=.0002) and MHHS improvement (p<.0001)
Non-surgical group: significant improvements in pain (p=.0001) and MHHS (p=.006)
Effect sizes not reported

	Loverro et al. 2019 17
	Case-Control Study
(Level III)
	Mixed (14–50 years)
	DDH group: n=12 (11F, 1M) with hip pain
Control: n=12 (11F, 1M)
Age: 14–50 years
	No rehabilitation intervention examined
Gait biomechanics study
	Greater kinematic variability at hip, pelvis and trunk in DDH group
Greater peak hip flexion variability (p=.013) and hip adduction variability (p=.030)
Greater stride length variability (p=.038)
No difference in local dynamic stability of trunk between groups


Note: WB = weight-bearing; ROM = range of motion; ER = external rotation; SLS = single leg squat; MHHS = Modified Harris Hip Score; HOOS = Hip Disability and Osteoarthritis Outcome Score; iHOT = International Hip Outcome Tool; PASS = Pain Anxiety Symptoms Scale; ISI = Insomnia Severity Index; OA-CAT = Osteoarthritis Computer Adaptive Test; WOMAC = Western Ontario and McMaster Universities Arthritis Index; PAO = Periacetabular Osteotomy; THA = Total Hip Arthroplasty; DDH = Developmental Dysplasia of the Hip; AD = Acetabular Dysplasia; PT = Physiotherapy; HEP = Home Exercise Programme; MPT = Movement Pattern Training; RCT = Randomised Controlled Trial; MWM = Mobilisation with Movement; SLR = Straight Leg Raise; SCFE = Slipped Capital Femoral Epiphysis.

