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ABSTRACT

Background: lliotibial band (ITB) tightness affects 12.8-45.69% of Pakistani urban populations and 5-14% of
runners internationally, causing lateral knee pain and patellar Maltracking through excessive friction (400-600N
at 30° knee flexion. Limited RCTs compare isolated ITB stretching versus Myofascial release (MFR).
Objective: To evaluate comparative effectiveness of ITB stretching versus MFR for ITB extensibility and patellar
tracking correction among runners/athletes with ITBS.

Methods Double-blind parallel RCT (N=120; 60/arm) in Karachi clinics following CONSORT guidelines.

v' Participants (18-40 years, Ober's <50°, VAS >4/10)

Randomized to: (1) stretching (30s x 5 reps, 3x/day)

(2) MFR (90s x 3 sets, 3x/day) for 4 weeks.

v Primary: Ober's test at 4 weeks.

v Secondary: Patellar tracking (ultrasound) VAS, LEFS at 4/12 weeks. Intention-to-treat ANOVA a=0.05.
Results: Baseline equivalence confirmed. MFR superior: Ober's +9.2°+4.1° vs +6.4°+3.2° (p=0.007, d=0.78);
patellar tracking normalized 72% vs 55% (p=0.04); VAS -4.7 vs -3.9 (p=0.04); LEFS +22.4 vs +18.2 (p=0.03).
12-week retention: 82% vs 68% (p=0.04). Attrition 8%.

Conclusion: MFR demonstrated significantly greater improvements in ITB extensibility, pain reduction, patellar
tracking, and functional outcomes compared to stretching. These findings support the potential role of MFR as an
effective intervention for ITBS management; however, further large-scale and multicenter trials are recommended
to confirm these results and enhance generalizability.
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INTRODUCTION

Background of the Study

Introduction to the Problem: ITBS arises when a
tight ITB generates excessive compressive forces
(up to 500N) against the lateral femoral condyle
during repetitive activities like running, causing
inflammation and pain (van der Worp et al., 2024).
This mechanical dysfunction alters patellar tracking
reducing medial patellar glide and increasing lateral
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tilt, as demonstrated by quantitative MRI analyses
showing significant correlations (r=0.67, p<0.01)
between ITB length and patellofemoral
malalignment (Chen et al., 2021). In Pakistan's
young professionals and students, sedentary
lifestyles combined with increasing recreational
running amplify this public health concern, yet
diagnostic and therapeutic gaps persist (Amin et al.,
2024).

Statement of the Problem

Despite high ITB tightness prevalence (8.6-45.69%)
in Pakistani cohorts, evidence-based conservative
treatments remain underexplored, particularly
randomized controlled trials (RCTs) comparing ITB
stretching versus myofascial release for dual
outcomes of ITB flexibility and patellar tracking
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correction (Igbal et al., 2023; Khan & Ali, 2023).
Existing pilot studies demonstrate symptom relief
with combined approaches but lack head-to-head
comparisons and patellar alignment measures in
athletic populations (Igbal et al., 2023). This
evidence gap impedes development of standardized
physiotherapy protocols for ITBS management in
resource-constrained settings like Pakistan.

Purpose of the Study

This randomized controlled trial evaluates the
comparative effectiveness of ITB stretching versus
myofascial release in reducing ITB tightness and
correcting patellar lateral tracking among runners
and athletes with ITBS.

Significance of the Study

High-quality RCT evidence will inform clinical
guidelines for ITBS management, potentially
reducing treatment costs and injury recurrence in
Pakistan's growing athletic population (Hussain et
al., 2023; van der Worp et al., 2024). By establishing
intervention-specific effects on both flexibility and
patellar biomechanics, findings address local
prevalence patterns while contributing to
international physiotherapy literature (Amin et al.,
2024; Magsood et al., 2022)

Definition of Terms
lliotibial Band Tightness: Ober's test <50°
(ICC=0.92; Fairburn et al., 2022; Amin et al., 2024)

Conceptual Framework

Patellar Tracking: >10mm displacement (Lee et
al., 2024; Chen et al., 2021).

Patellar Lateral Tracking: Lateral displacement
>10mm or tilt >15° on patellar tracking assessment
(Chen et al., 2021).

Myofascial Release: Soft tissue mobilization using
sustained pressure (30-120 seconds) to ITB (Igbal et
al., 2023).

Rationale of the Study

Promising preliminary evidence shows myofascial
release improves ITB extensibility (effect size
d=0.82) and stretching reduces pain (VAS reduction
2.4 points), but no RCTs directly compare isolated
effects on patellar alignment (Khan & Ali, 2023;
Igbal et al., 2023). This trial fills methodological
gaps identified in recent systematic reviews calling
for intervention-specific RCTs in runners (van der
Worp et al., 2024).

LITERATURE REVIEW

Introduction: This chapter synthesizes recent
evidence (2021-2026) on iliotibial band (ITB)
tightness, its association with patellar lateral
tracking, and conservative interventions including
stretching and myofascial release. National
Pakistani studies highlight local prevalence patterns,
while international literature provides
biomechanical insights and treatment efficacy data
(Amin et al., 2024; van der Worp et al., 2024).

PATHOMECHANICAL MODEL

Pathomechanical Model

ITB Tightness
(Ober’s <50°)

* LEFS<50
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Figure 2.1: The framework posits ITB tightness
(Ober's test <50°) as the primary biomechanical
stressor, creating 400-600N compressive forces
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during 20°-30° knee flexion, which laterally
displaces the patella via retinacular tension (Chen et
al., 2021). Interventions target tissue extensibility
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and neuromuscular control to restore patellofemoral
alignment.

LITERATURE REVIEW

Prevalence of ITB Tightness

In Pakistan, ITB tightness affects 12.8% of female
medical students in Karachi and 45.69% of office
workers, correlating with >6 hours daily sitting
(Amin et al., 2024; Magsood et al., 2022). Among
athletes and bankers, prevalence reaches 22.2% with
lower limb injury associations (Hussain et al., 2023).
Internationally, ITBS incidence is 5-14% in runners,
rising to 22% in novices (van der Worp et al., 2024).
Pakistan athletes: 22.2% (Hussain et al., 2023; Khan
et al., 2022). Novice runners meta-analysis: 12%
pooled prevalence (Brouner et al., 2023).

Pathomechanics of ITBS and Patellar Tracking
Tight ITB demonstrates 15-20%  reduced
extensibility, generating peak friction at 30° knee
flexion (r=0.67 with patellar tilt; Chen et al., 2021).
MRI confirms lateral patellar displacement >10mm
in 68% of ITBS cases, explaining anterior knee pain
overlap (Chen et al., 2021). Pakistani cohorts show
similar patterns in sedentary youth transitioning to
recreational running (Amin et al., 2024)

Research Design and Testing

Interventions: Stretching Protocols

Static ITB stretching (30-60s holds, 3-5 reps)
increases extensibility by 12.4% (p<0.01) and
reduces pain (VAS -2.1 points) at 4 weeks (Khan &
Ali, 2023). Ober's test improvements average 8.2°
post-stretching programs, though effects diminish
without maintenance (Igbal et al., 2023). Effects
mediated through viscoelastic creep (Willy et al.,
2022)

Myofascial Release Techniques

Myofascial release (sustained 90s pressure) yields
larger effect sizes (d=0.82) for flexibility versus
stretching alone (d=0.45), with 25% greater 1TB
length gains (Igbal et al., 2023). Combined protocols
show synergistic pain relief (NPRS -3.4/10) in knee
osteoarthritis, suggesting applicability to ITBS
(Igbal et al., 2023). Superior to foam rolling
stretching in direct RCT (Suwankul et al., 2023)

Evidence Gaps

No RCTs directly compare isolated stretching
versus myofascial release for ITB tightness and
patellar tracking outcomes. Existing trials combine
modalities or target general knee pain, limiting
specificity (van der Worp et al., 2024; Khan & Ali,
2023)

Table 2.1: Summary of Recent Studies

Study Design Population Intervention Outcome Effect Size
Amin et al. . Female students ITB tightness o

(2024) Cross-sectional (n=200) N/A prevalence %12.8
Hussain et al. Cross-sectional Bankers (n=150) N/A ITB prevalepce_: & %22.20R

(2023) injury association

Igbal et al. Quiasi- _ MFR % _

(2023) experimental Knee OA (n=40) stretching NPRS, ROM d=0.82

Khan & Ali . ITBS runners Stretching vs .

(2023) Pilot RCT (n=30) MER VAS, Ober's test VAS -2.4
van der Worp Systematic Runners (12 Conservative Pain/function Moderate
etal. (2024) review studies) treatments evidence

Khan et al. _ 0
(2022) Cross-sec Athletes n=250 N/A 22.2% —
Suwankul _ MFR vs o _
(2023) RCT Runners n=80 stretch ROM +25% d=0.72

RCT methodological quality averages 6.8/10
(Physiotherapy Evidence Database scale), limited
by small samples and absent patellar imaging (van
der Worp et al., 2024)

Summary of Literature Review

Recent evidence confirms high ITB tightness
prevalence in Pakistan (8.6-45%) and links it to
patellar maltracking biomechanically (Chen et al.,
2021; Amin et al., 2024) Both stretching and
myofascial release demonstrate moderate efficacy
individually, but comparative RCT data addressing
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dual outcomes remains absent, justifying this trial
(van der Worp et al., 2024)

RESEARCH DESIGN AND METHODOLOGY
Introduction: This chapter details the randomized
controlled trial (RCT) methodology to evaluate the
effectiveness of iliotibial band (ITB) stretching
versus myofascial release in managing ITB tightness
and patellar lateral tracking among runners and
athletes. The design follows CONSORT guidelines
for RCTs, ensuring rigorous blinding, allocation
concealment, and intention-to-treat analysis to
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minimize bias and enhance generalizability (Amin
et al., 2024; van der Worp et al., 2024)

Conceptual Framework

Patient Recruitment

| Excluded: Not Eligible |gp ¥
Eligibility

~__ Criteria?

Intervention Group
Treatment A, B, C, etc.

Potential Mediators
General mechanisms

l Adherence I

Outcome Measures
Exploratory and Primary Outcomes
Baseline Characteristics
and Covariates

Figure  3.1: The  framework integrates
pathomechanics from Chen et al. (2021), positing
that ITB interventions reduce compressive forces
(400-600N at 30° knee flexion) and lateral
retinacular  tension, restoring patellofemoral
congruence.

Research Design

A parallel-group, double-blind RCT with 1:1
allocation (n=60 per arm, total N=120) comparing:
Group A: ITB stretching protocol (30s holds x 5
reps, 3x/day, 4 weeks)

Group B: Myofascial release (90s sustained
pressure x 3 sets, 3x/day, 4 weeks)

Control: Standard care (education + ice)

Research Instruments and Testing

Primary endpoint: ITB length (Ober's test) at 4
weeks. Power calculation (G*Power 3.1): 80%
power, 0=0.05, effect size d=0.65 (Igbal et al.,
2023), yielding n=54/arm (inflated 10% attrition).
Research Strategy and Sampling

Population: Runners/athletes (18-40 years) with
ITB tightness (Ober's <50°) and patellar lateral
tracking (>10mm displacement).

Setting: Physiotherapy clinics, Karachi, Pakistan.
Sampling: Purposive with probability simple
random allocation. Inclusion: VAS pain >4/10,
running >20km/week. Exclusion: Acute injury,
surgery history, neurological deficits.

Sample Size: N=120 (60/arm). Formula: n = [Z _
(1-0/2) + Z_(1-B)]* x 206%/A?, where A=8° Ober's
improvement (Khan & Ali, 2023)

Table 3.1: Outcome Measures

Domain Instrument Reliability Validity
. ) Ober's test (universal ICC=0.92 (Fairburn et _
Primary: ITB Length goniometer) al., 2022) Concurrent r=0.87
Secondary: Patellar Patellar tracking scale ICC=0.89 (Lee etal., S
Tracking (imaging: ultrasound) 2024)! Predictive r=0.76
Pain VAS (0-10 cm) ICC=0.90 Responsiveness SRM=1.2
. ICC=0.94 (Bizzini et P
Function LEFS (0-80) al., 2023)i MCID=9 points
QoL EQ-5D-5L ICC=0.88 Convergent r=0.72

Asian J. Med. Res. Health Sci., 2026; 4 (1):293-300

296



Muhammad Tahir Akram et al m EFFECTIVENESS OF ILIOTIBIAL BAND STRETCHING AND
MYOFASCIAL RELEASE IN MANAGING ILIOTIBIAL BAND TIGHTNESS AND PATELLAR LATERAL
TRACKING: A RANDOMIZED CONTROLLED TRIAL

Instruments calibrated weekly; inter-rater reliability
tested (1>0.80). Ultrasound for patellar tilt (>15°) by
blinded radiologist (Chen et al., 2021).

Data Collection Procedure:

Screening (Week 0): Ober's test, patellar
assessment, baseline questionnaires.
Randomization:  Computer-generated  blocks

(1:1:1) via sealed envelopes.

Intervention (Weeks 1-4): 45-min sessions,
3x/week supervised + home program. Compliance
via logbooks (>80% required).

Follow-up: Weeks 2, 4 (primary), 12 (retention).
Blinded assessor.

Adverse events: Monitored per
dropout <15% anticipated.

CONSORT;

Figure 3.2: CONSORT Flow Diagram Template.

Data Analysis Plan

Following CONSORT 2010 guidelines (Moher et
al., 2010) and PEDro scale standards (Page et al.,
2021), intention-to-treat analysis used multiple
imputation (White et al., 2022).

Primary Analysis: Two-way repeated measures
ANOVA (intervention x time) for Ober's test.
Post-hoc: Bonferroni.

Secondary: MANOVA for composite outcomes;
ANCOVA adjusting baseline.

Effect Sizes: Cohen's d; Number Needed to Treat
(NNT).

Missing Data: Multiple imputation (MI).
Subgroup: Runners vs. athletes (interaction term).
Software: SPSS v.27, 0=0.05, 95% CI. PEDro scale
targets 8/10.

Table 3.2: Statistical Tests

Hypothesis

Test

Assumptions

H1: Superiority stretching

Independent t-test

Normality (Shapiro-Wilk)

H2: Patellar correction

Paired t-test

Homogeneity (Levene's)

H3: Retention

Kaplan-Meier survival

Proportional hazards

Limitations

Potential selection bias in urban Karachi sample;
generalizability to rural Pakistan limited. Short-term
follow-up (12 weeks); long-term effects require
future trials. Self-reported compliance may
introduce bias despite logbooks.

Chapter 4: Data Analysis and Findings
4.1Introduction

This chapter presents the comprehensive data
analysis results from the randomized controlled trial

4.2 Data Files

evaluating iliotibial band (ITB) stretching versus
myofascial release for ITB tightness and patellar
lateral tracking. Data from 120 participants (60/arm)
underwent intention-to-treat  analysis  using
SPSS.27, with normality confirmed via Shapiro-
Wilk tests (p>0.05). Primary outcomes focused on
Ober's test improvements; secondary measures
included patellar tracking, pain (VAS), and function
(LEFS) at baseline, 4 weeks (primary endpoint), and
12 weeks (Amin et al., 2024; Igbal et al., 2023).

Table 4.1: Baseline Demographics (N=120)

Characteristic Stretching Group (n=60) | Myofascial Release (n=60) p-value
Age (years), M+SD 52+284 48+29.1 0.42
Gender (% male) %62 %58 0.68
BMI (kg/m?) 2.1+£243 23+£24.7 0.31
Running volume (km/week) 7.4+28.6 6.9+279 0.59
Baseline Ober's (°), M+SD 6.3+42.1 6.1 £41.8 0.76
Baseline VAS (0-10) 1.2+6.4 1.3+6.5 0.81
Baseline LEFS (0-80) 8.7+48.2 9.1+47.9 0.84

No significant baseline differences (independent t-
tests, p>0.05). Attrition: 8% (n=5 stretching, n=4
MFR), primarily non-compliance.

4.3Summary of Findings

Figure 4.1: Ober's test improvements (mean £95%
Cl) across time points. Myofascial release showed
superior gains at 4 weeks (p=0.02).

Primary finding:

Asian J. Med. Res. Health Sci., 2026; 4 (1):293-300

Myofascial release yielded greater ITB extensibility
(mean difference 9.2°, 95% CI [4.1-14.3], Cohen's
d=0.78) versus stretching (6.4°, d=0.52) at 4 weeks
(two-way ANOVA: F(1,118)=7.42, p=0.007,
n>=0.12). Patellar tracking normalized in 72% of
MFR group vs. 55% stretching (y*=4.2, p=0.04).
Pain reductions were clinically significant
(MCID>2 points) in both, but MFR maintained
gains at 12 weeks (VAS: 1.8 vs. 2.9, p=0.03).
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DISCUSSION OF FINDINGS

Table 4.2: Primary and Secondary Outcomes (Mean Change from Baseline)

Outcome Stretching A (4wk) MFR A (4wk) Between-group p Effect Size (d)
Ober's test (°) +32+6.4 4.1+9.2+ 0.007 0.78
Patellar tracking 28+5.1- 3.4+73- 0.02 0.72
(mm)
VAS pain 1.4+3.09- 1.6 £4.7- 0.04 0.51
LEFS score 7.9+ 182+ 8.3+224+ 0.03 0.49
-12week retention %068 %82 0.04 N/A
Suwankul
(2023)Errort RCT n=80 +18% ROM None d=0.72
Bookmark not
defined.
Ferber (2024) Review Moderate evidence None d=0.52

Myofascial release superiority aligns with tissue
remodeling mechanisms (sustained shear stress
>90s reducing fascial stiffness by 24%),
outperforming stretching's elastic adaptations (Igbal
etal., 2023). Patellar corrections (r=0.71 with Ober's
gains) confirm biomechanical linkage (Chen et al.,
2021). Number Needed to Treat (NNT)=4 for
clinically meaningful ITB improvement.

Current RCT demonstrates superior effect sizes
across primary (d=0.78) and secondary outcomes
(d=0.72 patellar tracking) compared to existing
MFR trials (Suwankul et al., 2023; d=0.72) and
meta-analyses (Ferber et al., 2024; d=0.52),
confirming myofascial release as optimal for dual
ITB tightness and patellar maltracking correction.

4.5 Summary of Discussion of Findings

Findings demonstrate myofascial release as superior
for dual ITB/patellar outcomes (p<0.05 across
domains), with moderate-large effect sizes
supporting clinical adoption. Results extend national
pilots (Khan & Ali, 2023) to powered RCT
evidence, addressing systematic review gaps (van
der Worp et al., 2024). Karachi-specific data (high
baseline tightness mirroring 12.8-45% prevalence)
enhance local applicability (Amin et al., 2024)
Figure 4.2: Repeated measures ANOVA interaction
plot showing sustained MFR benefits at 12 weeks.

Chapter 5: Discussion of Findings, Implications,
and Conclusions

5.1Introduction

This chapter interprets the randomized controlled
trial results comparing iliotibial band (ITB)
stretching versus myofascial release (MFR) for ITB
tightness and patellar lateral tracking. Findings
confirm MFR superiority (Ober's test: +9.2° vs.
+6.4°, p=0.007; effect size d=0.78), aligning with
biomechanical principles and addressing evidence
gaps identified in recent systematic reviews (van der
Worp et al., 2024; Igbal et al., 2023). Discussions
integrate national Pakistani prevalence data with
international  literature ~ for ~ comprehensive
implications.

Asian J. Med. Res. Health Sci., 2026; 4 (1):293-300

5.2 Discussion of Findings

5.2.1 Interpretation of Primary Outcome (ITB
Extensibility)

MFR's greater Ober's test gains (9.2° + 4.1° vs. 6.4°
+ 3.2° 95% CIl [4.1-14.3]) reflect sustained
viscoelastic remodeling, reducing fascial stiffness
by 24-28% through 90-second shear stress—
mechanisms absent in stretching's elastic recoil
adaptations (Igbal et al., 2023). These exceed
minimal clinically important  differences
(MCID=5°) and pilot benchmarks (Khan & Ali,
2023), confirming hypothesis H1. Karachi athletes'
baseline tightness (42° average) mirrors local
prevalence (12.8-45.69%), validating
generalizability (Amin et al., 2024; Magsood et al.,
2022).

5.2.2 Patellar Tracking Corrections

Patellar displacement reductions (-7.3mm MFR vs.
-5.1mm stretching, p=0.02) corroborate MRI
correlations (r=0.71, p<0.01) between ITB length
and lateral retinacular tension (Chen et al.,
2021)Error! Bookmark not defined..
Normalization rates (72% MFR vs. 55% stretching,
v*=4.2, p=0.04) support the pathomechanical model:
reduced ITB friction (400-600N at 30° flexion)
restores medial glide, preventing patellofemoral
overload observed in 68% of ITBS cases.

5.2.3 Secondary Outcomes and Retention
Clinically significant pain relief (VAS MCID>2: -
4.7 vs. -3.9, p=0.04) and function gains (LEFS
MCID>9: +22.4 vs. +18.2, p=0.03) align with
NNT=4 for MFR. Superior 12-week retention (82%
vs. 68%, p=0.04) indicates neuromuscular
adaptations, extending beyond stretching's short-
term effects noted in systematic reviews (van der
Worp et al., 2024). Consistent with updated ITBS
treatment guidelines (Ferber et al., 2024).

5.2.4 Comparison with Existing Literature

Results surpass quasi-experimental pilots (NPRS
reductions 3.4 vs. our 4.7) due to powered design
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and patellar imaging (Igbal et al., 2023). Effect sizes
(d=0.72-0.78) exceed conservative treatment meta-

analyses (d=0.45-0.52), filling RCT gaps for
isolated modalities (van der Worp et al., 2024)

Table 5.1: Comparison with Key Studies

Study Design ITB Outcome Patellar Measure Effect Size
Current RCT DOszﬁ':blliZ%(; RCT °9.2+Ober's 7.3-mm tracking d=0.78
Igbal et al. (2023) Quasi-exp (n=40) ROM +15% None d=0.82 (combined)
Khan & Ali (2023) | Pilot RCT (n=30) VAS -2.4 None d=0.45
van(ggrzx;/orp Meta-analysis Pain moderate None d=0.52 pooled

5.3 Implications

5.3.1Theoretical Implications

Findings validate the ITB-patellar friction model,
quantifying retinacular tension reductions (r=0.71)
and supporting fascial over muscular dominance in
ITBS pathomechanics (Chen et al., 2021). This
refines conceptual frameworks for overuse injuries.

5.3.2 Practical Implications

MFR protocols (90s x 3 sets, 3x/day) offer first-line
treatment for Pakistani physiotherapists, reducing
clinic visits (NNT=4) in high-prevalence urban
settings (Amin et al., 2024) Home programs enhance
compliance in resource-limited contexts.

5.3.3 Policy Implications

Evidence supports integrating MFR into national
sports medicine guidelines, targeting runners (5-
14% ITBS incidence) and sedentary workers (45%
tightness). Cost-effectiveness (reduced recurrence
82%) justifies public health funding (Hussain et al.,
2023).

5.4 Limitations

Urban Karachi sampling limits rural generalizability
despite matching national prevalence. Short-term
follow-up (12 weeks) precludes chronic effects;
self-reported compliance (logbooks) may inflate
outcomes despite >80% thresholds. Blinding
success (assessor k=0.85) mitigated performance
bias, but interventionist blinding remained
challenging.

5.5 Recommendations and Future Work
Clinical: Prioritize MFR for ITBS with patellar
involvement; combine with gait retraining.
Research: Multicenter RCTs (n>200) with 6-month
follow-up, hip abductor strengthening comparators,
and biomechanical motion capture. Rural Pakistani
cohorts and female-specific trials needed.
Methodological: 3D ultrasound for dynamic
tracking; machine learning for adherence prediction.

CONCLUSIONS

Asian J. Med. Res. Health Sci., 2026; 4 (1):293-300

Myofascial release demonstrates superior efficacy
over stretching for ITB tightness (d=0.78) and
patellar tracking correction in runners/athletes, with
sustained 12-week benefits. This RCT provides
level-1 evidence addressing systematic review gaps,
informing  physiotherapy  practice in  high-
prevalence regions like Pakistan (van der Worp et
al., 2024) Findings advance conservative ITBS
management, reducing pain, improving function,
and preventing recurrence through targeted fascial
interventions.
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