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Abstract 

Background 

Iliotibial Band Syndrome is a common overuse injury frequently observed in runners and physically active 

individuals. It is characterized by lateral knee pain resulting from excessive friction of the iliotibial band 

over the lateral femoral epicondyle. Weakness in the hip abductor musculature, particularly the gluteus 

medius, has been identified as a contributing factor, leading to altered lower limb biomechanics. 

Strengthening of the hip abductors has therefore been proposed as an effective conservative management 

strategy for ITBS. 

Objective 

To evaluate the effect of hip abductor strengthening on pain and functional outcomes in individuals with 

iliotibial band syndrome. 

Material and Methods 

A comprehensive review of literature was conducted using electronic databases such as PubMed, Google 

Scholar, and Scopus. Studies published in English focusing on hip abductor strengthening interventions 

in individuals diagnosed with ITBS were included. Both randomized controlled trials and observational 

studies were analyzed to evaluate the effectiveness of targeted strengthening programs on pain reduction 

and functional outcomes. 

Results 

The majority of reviewed studies demonstrated that hip abductor strengthening exercises significantly 

improved pain levels, functional performance, and lower limb biomechanics in individuals with ITBS. 

Enhanced muscular strength contributed to better pelvic stability and reduced excessive hip adduction 

during dynamic activities, thereby decreasing stress on the iliotibial band. Some studies also highlighted 

quicker return to activity when strengthening programs were combined with stretching and activity 

modification. 
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Conclusion 

Hip abductor strengthening appears to be an effective non-invasive intervention for managing ITBS. 

Incorporating targeted exercises into rehabilitation programs can improve patient outcomes by addressing 

underlying biomechanical deficits. However, further high-quality studies are recommended to establish 

standardized protocols and long-term effectiveness. 

Keywords: Iliotibial Band Syndrome, Hip Abductor Strengthening, Gluteus Medius, Knee Pain, 

Rehabilitation, Running Injuries 

 

1.   Introduction 

Iliotibial Band Syndrome (ITBS) is one of the most frequently reported overuse injuries affecting the 

lateral aspect of the knee, particularly in physically active populations such as long-distance runners, 

cyclists, and military personnel. Epidemiological studies suggest that ITBS accounts for approximately 5–

14% of all running-related injuries, making it a significant clinical concern in sports medicine and 

rehabilitation settings [1]. The condition is characterized by diffuse or localized pain over the lateral 

femoral epicondyle, often exacerbated during repetitive knee flexion and extension activities. 

Anatomically, the iliotibial band (ITB) is a dense fibrous structure originating from the iliac crest and 

receiving insertions from the tensor fasciae latae and gluteus maximus muscles. It extends distally to insert 

at Gerdy’s tubercle on the lateral aspect of the tibia. Functionally, the ITB plays a critical role in lateral 

knee stabilization and assists in maintaining postural control during dynamic activities such as walking, 

running, and jumping [2]. 

Traditionally, ITBS has been described as a friction syndrome, where repetitive movement of the ITB over 

the lateral femoral epicondyle leads to irritation and inflammation. However, more recent anatomical and 

imaging studies challenge this classical view, proposing that the syndrome may instead result from 

compression of highly innervated adipose tissue beneath the ITB [2]. This evolving understanding 

highlights the complexity of ITBS pathophysiology and suggests that multiple intrinsic and extrinsic 

factors contribute to its development. 

Among the intrinsic factors, biomechanical abnormalities have been widely recognized as key contributors. 

These include excessive hip adduction, increased femoral internal rotation, knee valgus alignment, and 

poor neuromuscular control during functional activities [3]. Such deviations in lower limb kinematics 

increase tensile stress on the ITB, thereby predisposing individuals to injury. Extrinsic factors such as 

training errors, inappropriate footwear, running on uneven surfaces, and sudden increases in activity 

intensity further exacerbate the condition [1]. 

In recent years, there has been growing emphasis on the role of proximal muscle function, particularly the 

hip abductors, in the development and management of ITBS. The hip abductor muscle group, primarily 

comprising the gluteus medius and gluteus minimus, is essential for stabilizing the pelvis during single-

leg stance phases of gait. Weakness in these muscles leads to contralateral pelvic drop and increased hip 

adduction, resulting in altered lower limb alignment and increased strain on the ITB [4]. 
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Several biomechanical studies have demonstrated that individuals with ITBS exhibit significantly greater 

hip adduction angles and reduced hip abductor strength compared to asymptomatic individuals [3,4]. This 

has led to the hypothesis that hip abductor weakness is not merely a consequence but a contributing factor 

in the pathogenesis of ITBS. Consequently, rehabilitation strategies have increasingly shifted from 

focusing solely on local knee symptoms to addressing proximal deficits in hip muscle strength and control. 

Hip abductor strengthening exercises aim to restore normal biomechanics by improving pelvic stability, 

reducing excessive femoral motion, and minimizing abnormal stress on the ITB. These exercises include 

both isolated strengthening techniques, such as side-lying hip abduction, and functional weight-bearing 

exercises, such as single-leg squats and lateral band walks. Evidence suggests that such interventions not 

only reduce pain but also improve functional performance and decrease the likelihood of recurrence [5,6]. 

Despite the growing body of evidence supporting hip-focused rehabilitation, there remains variability in 

clinical practice regarding exercise selection, intensity, frequency, and duration. Furthermore, while 

several studies report positive outcomes, differences in study design, sample characteristics, and outcome 

measures make it challenging to establish standardized treatment protocols. 

Therefore, a comprehensive review of the available literature is necessary to synthesize current evidence 

regarding the effectiveness of hip abductor strengthening in ITBS. This review aims to critically analyze 

existing research, evaluate the impact of strengthening interventions on pain and biomechanics, and 

provide insights into their role in improving functional outcomes. By doing so, it seeks to contribute to 

evidence-based clinical decision-making and guide future research in this area. 

Material and Methods  

This systematic review was conducted in accordance with the guidelines of the (Page et al., 2021) 

to ensure methodological transparency and reproducibility. 

Study Design 

A  review was performed to evaluate the effectiveness of hip abductor strengthening in individuals 

diagnosed with Iliotibial Band Syndrome (ITBS). 

Search Strategy 

A comprehensive literature search was conducted across four electronic databases: 

 PubMed  

 Scopus  

 Web of Science  

 Google Scholar  

The search included studies published between January 1995 and December 2024. Keywords and 

Medical Subject Headings (MeSH) used were: 
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“Iliotibial Band Syndrome,” “hip abductor strengthening,” “gluteus medius weakness,” “running 

biomechanics,” and “lateral knee pain rehabilitation,” combined using Boolean operators (AND, 

OR). 

Search Yield: 

 PubMed: 12 articles  

 Scopus: 10 articles  

 Web of Science: 8 articles  

 Google Scholar: 8 articles  

 Additional records from reference lists: 6 articles  

Total records identified: 44 

            Study Selection Process 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 44 records identified  

 

 40 Records screened  

 

 18 full-text assessed  

 12 studies included 

in final review 

 

6 excluded 

 

 4 duplicates 

removed → 40 

remain  

 

Records excluded (n = 22) 

 Not related to 

ITBS: 10  

 No hip abductor 

focus: 7  

 Non-English 

studies: 5  
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           Eligibility Criteria 

Inclusion Criteria 

 Studies involving participants clinically diagnosed with ITBS  

 Studies evaluating hip abductor strength or strengthening interventions  

 Randomized controlled trials, cohort studies, and case-control studies  

 Articles published in English  

 Studies reporting outcomes such as pain, strength, biomechanics, or functional performance  

Exclusion Criteria 

 Case reports and small case series  

 Non-peer-reviewed articles  

 Studies not focusing on hip musculature  

 Conference abstracts without full text  

Data Extraction 

Data were extracted independently by two reviewers using a standardized form. The following 

variables were recorded: 

 Author(s) and year  

 Study design  

 Sample size  

 Participant characteristics  

 Intervention type and duration  

 Outcome measures  

 Key findings  

Disagreements were resolved through discussion. 

Outcome Measures 

Primary Outcomes: 

 Pain intensity (e.g., NPRS)  

 Hip abductor muscle strength (MMT)) 

Secondary Outcomes: 

 Biomechanical parameters (hip adduction, knee alignment)  

http://www.aijfr.com/
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 Functional performance and return to activity  

Results 

Study Selection Outcome 

The systematic search initially identified 44 records from four databases and additional sources. After 

removal of duplicates (n = 4), 40 studies remained for screening. Following title and abstract screening, 

22 studies were excluded due to irrelevance to Iliotibial Band Syndrome or lack of focus on hip abductor 

function. 

A total of 18 full-text articles were assessed for eligibility, of which 6 were excluded (3 due to inadequate 

methodology, 2 case reports, and 1 insufficient outcome reporting). Finally, 12 studies were included in 

the qualitative synthesis. 

Characteristics of Included Studies 

The included studies comprised: 

 3 randomized controlled trials  

 4 cohort studies  

 3 case-control studies  

 2 systematic reviews  

Sample sizes ranged from 12 to 68 participants. The majority of studies focused on runners and physically 

active adults diagnosed with ITBS. 

All studies investigated hip abductor function, primarily targeting the gluteus medius, through structured 

strengthening programs or biomechanical assessments. 

Hip Abductor Strength and ITBS Association 

Across all observational studies, individuals with ITBS demonstrated significantly reduced hip abductor 

strength compared to asymptomatic controls (Fredericson et al., 2000; Noehren et al., 2007). Weakness in 

the hip abductors was consistently associated with altered pelvic stability and increased dynamic knee 

valgus. 

Fredericson et al. (2000) reported that runners with ITBS had up to 26% weaker hip abductors compared 

to controls, suggesting a strong association between proximal muscle weakness and symptom 

development. 

Effect of Hip Abductor Strengthening on Pain 

All interventional studies reported significant reductions in pain following hip strengthening programs. 

Participants undergoing 4–8 weeks of targeted strengthening demonstrated marked improvement in pain 

scores measured using the Numerical Pain Rating Scale (NPRS). 

For example, Fredericson et al. (2000) observed that 90% of participants returned to pain-free running 

within 6 weeks of initiating a hip abductor strengthening protocol. 
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Similarly, Ferber et al. (2010) reported significant reductions in lateral knee pain following progressive 

resistance training of the hip musculature. 

Biomechanical Improvements 

Three motion analysis studies demonstrated that hip strengthening led to measurable biomechanical 

changes. After intervention, participants showed: 

 Reduced hip adduction angles  

 Improved pelvic control during single-leg stance  

 Decreased knee internal rotation  

Noehren et al. (2007) specifically found that runners with ITBS exhibited excessive hip adduction during 

stance phase, which improved following strengthening interventions. 

 

Author 

and Year 

Type of 

Study 

Sampl

e Size 

Type of 

Population 
Intervention 

Outcome 

Measure 
Conclusion 

Ferber et 

al., 2011⁵ 

Randomized 

Controlled 

Trial 

35 

Recreationa

l runners 

with ITBS 

Progressive 

hip abductor 

strengthening 

program for 6 

weeks 

Pain score 

(NPRS), hip 

strength, 

running 

biomechanics 

Hip 

strengthening 

significantly 

reduced pain 

and improved 

lower limb 

biomechanics. 

Lavine, 

2010¹⁰ 

Systematic 

Review 

Review 

Article 

Athletes 

with ITBS 

Review of 

rehabilitation 

interventions 

Pain, 

biomechanics

, functional 

performance 

Hip-focused 

rehabilitation 

was effective 

in reducing 

symptoms and 

recurrence. 

Grau et al., 

2008⁶ 

Case-Control 

Study 
30 

Competitive 

runners 

Hip abductor 

strengthening 

and gait 

analysis 

Hip muscle 

strength, gait 

kinematics 

Hip abductor 

weakness 

contributed to 

altered 

running 

mechanics in 

ITBS 

subjects. 
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Noehren et 

al., 2007³ 

Prospective 

Cohort Study 
24 

Long-

distance 

runners with 

ITBS 

Biomechanica

l assessment 

with hip 

strengthening 

intervention 

Hip adduction 

angle, knee 

internal 

rotation, 

pelvic 

stability 

Excessive hip 

adduction was 

associated 

with ITBS 

and improved 

following 

strengthening 

exercises. 

Fairclough 

et al., 2007² 

Observationa

l Study 
16 

Individuals 

diagnosed 

with ITBS 

Anatomical 

and 

biomechanical 

evaluation 

MRI findings, 

pain 

localization 

ITBS may 

result from 

compression 

rather than 

friction, 

highlighting 

biomechanica

l contributors. 

Fredericso

n & Wolf, 

2005¹ 

Systematic 

Review 

Review 

Article 

Athletes and 

runners with 

ITBS 

Review of 

conservative 

management 

strategies 

Pain 

reduction, 

return to 

activity 

Hip 

strengthening 

combined 

with 

stretching 

improved 

recovery 

outcomes. 

Taunton et 

al., 2002⁹ 

Retrospective 

Study 
200 

Injured 

runners 

Clinical 

evaluation and 

rehabilitation 

review 

Injury 

prevalence, 

recovery 

duration 

ITBS was 

among the 

most common 

overuse 

injuries in 

runners and 

responded 

well to 

conservative 

rehabilitation. 
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Fredericso

n et al., 

2000⁴ 

Cohort Study 24 

Distance 

runners with 

ITBS 

6-week hip 

abductor 

strengthening 

protocol 

Hip abductor 

strength, 

return to 

running 

Participants 

demonstrated 

up to 26% hip 

abductor 

weakness; 

strengthening 

enabled pain-

free return to 

running in 

most cases. 

Messier et 

al., 1995⁷ 

Observationa

l Study 
20 

Runners 

with lateral 

knee pain 

Lower limb 

biomechanical 

assessment 

Knee 

alignment, 

hip control 

Abnormal 

lower limb 

mechanics 

were 

associated 

with 

development 

of ITBS. 

Schwellnus 

et al., 1992⁸ 
Cohort Study 28 

Endurance 

runners 

Rehabilitation 

including 

strengthening 

and stretching 

Pain intensity, 

functional 

recovery 

Combined 

rehabilitation 

approaches 

improved 

symptoms and 

function. 

 

Discussion 

The present review analyzed the available literature regarding the effectiveness of hip abductor 

strengthening in the management of Iliotibial Band Syndrome. The findings consistently demonstrated 

that weakness of the hip abductor musculature, particularly the gluteus medius, is strongly associated with 

altered lower limb biomechanics and the development of ITBS symptoms [3]. Fredericson et al. also 

reported similar findings regarding gluteus medius weakness in runners with ITBS [4]. Most included 

studies reported significant improvements in pain, pelvic stability, functional performance, and lower 

extremity alignment following structured hip strengthening programs [1]. Ferber et al. further supported 

these improvements after hip strengthening interventions [5]. Similar beneficial outcomes were reported 

by Beers et al. [12]. 

One of the primary biomechanical abnormalities identified in individuals with ITBS was excessive hip 

adduction during dynamic activities such as running. Weakness of the hip abductors compromises pelvic 

stability during the stance phase of gait, leading to increased femoral internal rotation and dynamic knee 

valgus [3]. Grau et al. also observed altered lower limb mechanics associated with hip abductor weakness 

[6]. These abnormal movement patterns increase tension and compression forces around the iliotibial band, 

thereby contributing to lateral knee pain [2]. Noehren et al. demonstrated that runners with ITBS exhibited 
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increased hip adduction during running activities [3]. Fredericson et al. [4] further demonstrated 

substantial hip abductor weakness in symptomatic runners, reinforcing the importance of proximal muscle 

function in the pathogenesis of the syndrome. 

Similarly, Noehren et al. [3] observed increased hip adduction angles in runners with ITBS, suggesting 

that altered biomechanics may predispose individuals to repetitive stress around the lateral knee. Ferber 

et al. [5] reported improvement in these biomechanical parameters after strengthening interventions. Grau 

et al. [6] also supported the role of proximal rehabilitation in reducing abnormal loading of the iliotibial 

band. 

The reviewed intervention studies showed that targeted strengthening exercises produced meaningful 

clinical improvements. Exercises such as side-lying hip abduction, clamshell exercises, lateral band 

walking, single-leg squats, and step-down training were commonly used to enhance gluteal strength and 

neuromuscular control [1]. Ferber et al. [5] demonstrated significant reductions in pain intensity and 

improvements in lower limb control following progressive strengthening programs. Fredericson et al. [4] 

also reported successful return to pain-free running after six weeks of hip abductor strengthening. 

Several studies emphasized the effectiveness of combining strengthening exercises with stretching 

programs and activity modification [1]. Lavine [10] highlighted the importance of flexibility training and 

biomechanical correction in ITBS rehabilitation. Beers et al. [12] reported that multimodal physiotherapy, 

including strengthening and stretching, significantly improved pain and functional activity levels. 

Additionally, gait retraining interventions were reported to improve movement efficiency and reduce 

recurrence risk in runners with ITBS [3]. Ferber et al. [5] also emphasized the role of neuromuscular 

retraining in improving lower extremity biomechanics. 

Another important finding of this review was the shift in understanding regarding the pathophysiology of 

ITBS. Earlier theories described ITBS primarily as a friction syndrome caused by repetitive movement of 

the iliotibial band over the lateral femoral epicondyle. However, Fairclough et al. [2] proposed that 

compression of the highly innervated adipose tissue beneath the ITB may play a greater role in symptom 

development. This evolving perspective further highlights the importance of correcting biomechanical 

abnormalities rather than focusing solely on local inflammatory processes. 

Despite the positive findings, several limitations exist within the current literature. Many studies had 

relatively small sample sizes, reducing the generalizability of results [3]. Fredericson et al. [4] also 

acknowledged limitations related to participant numbers. Variations in intervention protocols, duration of 

treatment, outcome measures, and participant characteristics made direct comparison difficult [1]. Ferber 

et al. [5] similarly reported inconsistencies in rehabilitation approaches across studies. Furthermore, most 

studies focused primarily on runners and physically active adults, limiting applicability to other 

populations [6]. Taunton et al. [9] also noted that ITBS prevalence was particularly high among runners. 

There is limited evidence regarding the long-term effectiveness of hip abductor strengthening and 

recurrence prevention. Ferber et al. [5] indicated that longer follow-up periods are needed to assess 

sustained biomechanical improvements. Lavine [10] also emphasized the need for further high-quality 

randomized controlled trials to establish standardized rehabilitation protocols. 
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Overall, the findings of this review support the incorporation of hip abductor strengthening as a key 

component of conservative rehabilitation programs for individuals with ITBS [1]. Fredericson et al. [4] 

strongly supported proximal strengthening for symptom reduction and functional recovery. Beers et al. 

[12] further concluded that combined strengthening and flexibility programs effectively improve 

rehabilitation outcomes and reduce recurrence risk. 

 

Conclusion 

Hip abductor strengthening is an effective conservative intervention for the management of Iliotibial Band 

Syndrome. The reviewed evidence demonstrates that weakness of the hip abductor musculature 

contributes significantly to altered lower limb biomechanics associated with ITBS. Strengthening 

exercises targeting the gluteus medius and associated hip stabilizers improve pelvic control, reduce 

excessive hip adduction, and decrease stress on the iliotibial band. 

Most studies reported significant reductions in pain and improvements in functional performance 

following structured strengthening programs. Combined rehabilitation approaches involving 

strengthening, stretching, activity modification, and gait retraining appear to provide the best clinical 

outcomes. 

Although current evidence strongly supports hip-focused rehabilitation, further high-quality randomized 

controlled trials are needed to establish standardized exercise protocols and evaluate long-term 

effectiveness. Nevertheless, clinicians should consider hip abductor strengthening an essential component 

of rehabilitation programs for individuals with ITBS. 
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