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Background: lliotibial band syndrome
(ITBS) is a prevalent overuse injury among
runners, characterized by lateral knee
pain and associated functional limita-
tions. Rehabilitation strategies commmonly
include manual therapy and strength
training, yet their comparative effective-
ness remains under investigation. This
study aims to evaluate the efficacy of
these interventions in reducing pain and
promoting functional recovery in runners
with ITBS. The findings are intended to
inform evidence-based treatment strate-
gies and contribute to the prevention of
symptom recurrence.

Methods: Thirty-four runners diagnosed
with ITBS were randomly assigned to two
equal groups (n = 17). Group A received
manual therapy, including deep friction
massage, stretching, and soft tissue mobi-
lization. Group B followed a structured
strength training program that targeted
the hip and knee. The Numerical Pain
Rating Scale (NPRS) and Lower Extrem-
ity Functional Scale (LEFS) were used to
evaluate pain and function, respectively,
both before and after a 6-week interven-
tion. Statistical analysis was conducted
using the Wilcoxon signed-rank test and
the Mann-Whitney U test.

Results: The study indicates that both
groups exhibited significant improve-
mentsin pain and functional scores follow-
ing the 6-week intervention. Participants
ingroup A (manual therapy) demonstrated
a statistically significant reduction in pain,
measured by the NPRS (p = 0.002), and a
significant improvement in function, as
assessed by the LEFS (p = 0.002). In group
B (strength training), there was a statis-
tically significant improvement in both

pain, as measured by the NPRS (p < 0.001),
and function, as measured by the LEFS (p <
0.001). When comparing post-intervention
results between groups, strength training
demonstrated greater improvement than
manual therapy in both NPRS and LEFS.
Future research should consider including
a third group that receives a combination
of manual therapy and exercise to explore
potential synergistic effects.

Conclusion: This pilot study concludes
that both manual therapy and strength
training are effective in reducing pain
and improving function in runners with
ITBS. However, strength training demon-
strated significantly greater benefits over
a 6-week intervention period. These find-
ings support the prioritization of hip- and
knee-focused strengthening programsin
short-term rehabilitation. Further studies
with larger samples and longer follow-up
periods are needed, including exploration
of combined treatment approaches for
potential synergistic health effects.
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tional recovery; iliotibial band syndrome;
manual therapy; world health organization

INTRODUCTION

Iliotibial band syndrome (ITBS), first
described by James Renne in 1975, is a
typical overuse injury that results in lateral
knee discomfort, particularly among run-
ners and cyclists. It results from irritation or
inflammation of the iliotibial band (ITB), a
thick fascia that extendsfrom theiliac crest
to the proximal tibia, as it repeatedly rulbs
against the lateral femoral epicondyle.(V)
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The ITB plays a crucial role in stabilizing the
pelvis and knee by transferring forces from
the gluteus maximus and tensor fasciae
latae to structures like the patella, tibia, and
knee joint capsule. It also integrates with
Mmuscles such as the biceps femoris and
vastus lateralis, facilitating coordination of
the lower limb.2

A combination of internal and external
factors influences the development of
ITBS. External factors include high weekly
Mmileage, poor training techniques, fre-
quent hill running, and sudden increases
in intensity or distance, as well as uneven
or cambered running surfaces, which can
increase strain on the ITB. Internal fac-
tors include ITB tightness, hip abductor
weakness, knee flexor/extensor imbal-
ances, reduced maximum braking power,
increased knee flexion during activity and
muscular fatigue, inappropriate footwear,
and leg length discrepancies. These bio-
mechanical deficits predispose individuals
to ITBS by altering lower limb stability and
movement patterns.)

The hallmark symptom of ITBS is a
sharp, burning, or aching lateral knee pain
that worsens with repetitive activities like
running, especially downhill. In chronic
cases, pain persists after exercise and can
interfere with walking, stair climbing, or
prolonged knee flexion while sitting. Early
recognition of symptoms is essential for
effective management.)

The prevalence of ITBS among runners
ranges from 5% to 14%,® while general pop-
ulation estimates range from 17% to 48% in
women and 45% to 80% in men, reflecting
differences in biomechanics and activity
levels.(®) Risk factors include a history of
lower limb injuries, ITB tightness, improper
training practices, inappropriate footwear,
uneven running surfaces, leg length dis-
crepancies, and hip or knee muscle weak-
nesses.l”) Diagnosis relies on clinical tests
such as Noble's compression test, which
elicits discomfort over the lateral femoral
epicondyle during knee extension® and
has a reported sensitivity of approximately
30% and specificity of around 88%, and
Ober’s test, which assesses ITB tightness.
Ifthe patient’'s upper leg fails to drop when
passively extended and abducted in a side-
lying position, ITB tightness is suggested.®

Treatment focuses on reducing pain,
improving flexibility, and correcting muscle
imbalances. Stretching and strengthening
exercises targeting the ITB and hip abduc-
tors are key to symptom relief. Additional

therapies include cortisone injections for
acute inflammation, deep transverse fric-
tion massage to promote tissue healing,
and regular ITB stretching to enhance
flexibility. Acomprehensive approach com-
bining manual therapy, strength training,
and biomechanical corrections is crucial
for long-term recovery and injury preven-
tion, particularly in endurance athletes.(19
While previous studies have examined the
effects of manual therapy and strength
training individually for managing ITBS,
few have directly compared these two
approaches in a structured clinical trial,
particularly in the context of functional
recovery and pain reduction in runners.
The purpose of this study is to evaluate and
compare the efficacy of manual therapy
and strength training in a controlled set-
ting, thereby contributing new insights
into which intervention may offer supe-
rior outcomes for ITBS rehabilitation. This
comparative perspective adds value to the
existing literature by guiding clinicians in
evidence-based decision-making for treat-
ing athletic populations.

METHODS

This pilot study was conducted to explore
the feasibility of the research design and
procedures. Ethical approval for the study
was obtained from the Institutional Scien-
tific Review Board of Saveetha Institute of
Medical and Technical Sciences, Chennai,
India (ISRB number: 414/07/2024/ISRB/
UGSR/SCPT). The study adhered to the
Consolidated Standards of Reporting Tri-
als (CONSORT) 2010 statement, which was
extended to randomized pilot and feasibil-
ity trials (Figure 1).

Participants

Thisstudy was conducted inthe Saveetha
College of Physiotherapy, Saveetha Hos-
pital, Chennai, India, from the first week
of November 2024 to the third week of
December 2024. A total of 34 participants
were selected using a simple random
sampling method from among runners
of the sports club at Saveetha Institute
who met the inclusion criteria. Participants
eligible for the study were those diag-
nosed with positive Noble's compression
or Ober’s test, active runners (running
at least five times per week, both sprint
and marathon), aged =18 years, of either
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FIGURE 1. Consolidated Standards of Reporting Trials (CONSORT) flow chart diagram.

gender, and reporting a pain score >5 on
the Numerical Pain Rating Scale (NPRS).
Exclusion criteria included individuals
with previous knee surgeries, other knee
pathologies, current use of corticosteroids
or pain medications, non-running athletes,
pregnancy or breastfeeding, and those
with neurological or systemic conditions.
After obtaining informed consent, par-
ticipants were randomly assigned to two
groups of 17 using a computer-generated
randomization method. Group A, referred
to as the manual therapy group, received
deep friction massage, gentle stretching,
soft tissue mobilization, and foam rolling
techniques. Group B, referred to as the
strength training group, received a struc-
tured exercise regimen including modi-
fied side plank, modified side plank with

clamshell, side plank with hip abduction,
lateral monster walks with TheraBand,
single-leg squat, glute bridge with Thera-
Band, glute bridge with single-leg march,
inline lunges, Bulgarian split squat with
weights, and double-leg hip thrust. Demo-
graphic data were collected from all partic-
ipants before the intervention(°9-12) (Table1).

Outcome Measures

All subjects were assessed using the
NPRS and Lower Extremity Functional
Scale (LEFS), both before and after the
intervention (first day and after 6 weeks
of intervention). The NPRS is a simple and
widely used tool to assess pain intensity,
where patients rate their pain on a scale
fromm O (no pain) to 10 (worst imaginable
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TABLE 1. Demographic Data

Demographic Data

Gender
Male 22
Female 12
Age (years)
18-24 18
25-30
31-35

Comorbidities

Diabetes mellitus 2

Hypertension 10

Thyroid 0
Body mass index (kg/m?2)

16.5-18.5 (underweight) 13

19.5-24.9 (normal weight) 14

25-29.9 (overweight) 7

Number of times involved in running activities per
week

5-7 10
8-9 16
=10 8

pain), typically over the past 24 h. Due to
its ease of use, it is commonly employed
in clinical settings. The minimal clinically
important difference (MCID) for the NPRS
is 2 points; a change of 22 points is consid-
ered clinically significant.(® The LEFS is a
20-item questionnaire used to evaluate
functional limitations in individuals with
lower limb musculoskeletal disorders.
Scores range from O to 80, with higher
scores indicating better function. LEFS is
known for its reliability, validity, and sensi-
tivity to change, with an MCID of 9 points,
making it valuable for tracking recovery in
conditions like ITBS.(4)

Intervention

All participants received standardized
instructions at the start of the interven-
tion period. They were advised to maintain
their usual running routines, provided their
pain levels remained tolerable. Participants

were instructed to avoid introducing new
training variables such as changes in ter-
rain, intensity, or footwear to minimize con-
founding factors. They were also advised
not to take any analgesics or undergo
additional treatments during the study
period. Adherence to these guidelines was
monitored weekly through self-reported
activity logs and verbal confirmations.

INn the manual therapy group, partici-
pants received manual therapy techniques
designed to reduce pain and improve soft
tissue mobility. The intervention began
with a10-to 15-min deep friction massage,
targeting the ITB and adjacent tissues to
reduce adhesions, improve circulation, and
alleviate localized inflammation (Figure 2).
This was followed by gentle stretching exer-
cises—such asthe standing ITB stretch and
seated figure 4 stretch—performed for 5-10
mMin to relieve tension and improve flex-
ibility of the ITB and associated structures.
Subsequently, soft tissue mobilization was
performed using therapist-applied hands-
on techniques that involved sustained
pressure and slow, controlled strokes
directed along the muscle fibers. This tech-
nique was applied to the ITB and surround-
ing muscles, including the tensor fascia
latae, gluteal muscles, and quadriceps, for
10-15 min with moderate pressure aimed
at reducing myofascial restrictions and
muscle tightness (Figure 2). The session
concluded with foam rolling applied for1-2
mMin and repeated as needed to total 10-15
min, targeting fascial release. Foam roll-
ing of the ITB-tensor fascia latae complex
involved positioning the subject's body
parallel to the floor and placing the foam
roller between the floor and the thigh, with
its long axis perpendicular to the long axis
of the thigh. To apply adequate pressure to
the area being treated, the subject trans-
ferred their body weight to the roller and
balanced it with their hands and feet as
Nneeded. For the treatment of ITB tissue, the
roller was moved from the greater trochan-
ter to the lateral knee joint line. A 2-min
rest was provided between each manual
technique. This treatment program was
administered five times per week over a
6-week period.(101)

Participants in the strength training
group followed a structured regimen
focusing on strengthening the hip and
knee musculature. Strength training has
been shown to effectively correct biome-
chanical deficits and muscle imbalances
associated with ITBS, thereby enhancing
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FIGURE 2. The sequence of images illustrates various soft tissue mobilization techniques that had been applied
to address tightness and dysfunction around the iliotibial band (ITB), tensor fascia latae (TFL), gluteal muscles,
and quadriceps. (A) Deep transverse friction massage was performed over the ITB using controlled, perpen-
dicular strokes to reduce adhesions and promote tissue mobility. (B, C) Sustained pressure and slow, targeted
mobilization over the TFL and gluteal muscles are demonstrated. These techniques aimed to improve flexibility
and reduce myofascial restrictions in the lateral hip region. (D) Deep soft tissue mobilization was directed toward
the quadriceps, particularly the distal lateral and medial aspects, to relieve associated tension and improve the
overall function of the surrounding musculature. (E) For the ITB tissue release, the foam roller was moved from
the greater trochanter to the lateral knee joint line.

joint stability, neuromuscular control, reduction, recurrence prevention, and
and strength in critical muscle groups.(©) functional recovery, facilitating a return to
These improvements contribute to pain pain-free activity with enhanced move-
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ment efficiency and reduced risk of injury.
The training program was carried out five
times per week for 6 weeks with 30-s rest
periods between sets and 1-min rest inter-
vals between different exercises in the
clinical step-up at Saveetha Sports Club.
The weekly exercise progression is detailed
in Table 2.

Data Analysis

All data were analyzed using SPSS ver-
sion 27 was developed and distributed
by IBM Corp. (Armonk, New York, USA).
Descriptive statistics, including percent-
ages, were used to summarize the demo-
graphic variables such as age and sex. For
inferential analysis, the Shapiro-Wilk test
was conducted to assess the normality of
the data. Since the data were not normally
distributed, non-parametric tests were
employed. The Wilcoxon signed-rank test
was used to assess within-group differ-
ences in NPRS and LEFS scores for groups
A and B. The Mann-Whitney U test was
applied to compare differences between
the two groups. These non-parametric
tests are suitable for small sample sizes
and data that are not normally distributed.
Demographic characteristics (age and sex)
are presented in Table 3. Within-group
differences in NPRS and LEFS scores are
shown in Table 4, while Table 5 presents
the between-group comparisons.

RESULTS

The study found that among the 17
patients in group A, 10 (59%) were aged
1824 years, 4 (23%) were aged 25-30 years,
and 3 (18%) were aged 31-35 years. In con-
trast, in group B, 8 (47%) were aged 18-24
years, 5 (29%) were aged 25-30 years, and
only 4 (24%) were aged 31-35years (Table 3).

A Wilcoxon signed-rank test revealed
statistically significant improvements in
pain scores (NPRS) after the 6-week inter-
vention in both groups. For group B, the
test yielded Z = -3.727, p < 0.001, while for
group A, the testyielded Z=-3.127, p = 0.002
(Table 4, Figure 3). Functional scores (LEFS)
also showed significant improvement, with
group B yielding Z = -3.625, p < 0.001 and
group Ayielding Z=-3.068, p = 0.002 (Table
4, Figure 4).

The Mann—-Whitney U test indicated a
statistically significant difference in post-
intervention NPRS scores between group

A and group B (U = 6.00, p < 0.001). As
the p-value was less than the alpha level
of 0.05, the null hypothesis was rejected,
suggesting that the treatment method
had a significant effect on pain reduction
in ITBS. The effect size (r) for the pre-test
was approximately 0.351, indicating a small
effect, while the post-test r value was
approximately 0.835, indicating a large
effect (Table 5). For LEFS, a significant dif-
ference was also observed in the post-test
comparison between the two groups (U
= 82.00, p = 0.031). Again, the p-value was
below the 0.05 threshold, leading to rejec-
tion of the null hypothesis. The pre-test r
value was approximately 0.121, indicating
a small effect size, whereas the post-test r
value was approximately 0.370, indicating
a medium effect size (Table 5).

DISCUSSION

This pilot study reinforces the growing
consensus that strength training is a fun-
damental component of ITBS rehabilita-
tion, offering a more sustainable approach
to both recovery and injury prevention in
runners. ITBS is one of the most common
causes of knee pain among female run-
ners, as demonstrated in a study by Ferber
et al.(®)

According to the study by Christofi et al,,
manual therapy, stretching, strengthen-
ing exercises, neurological and muscular
re-education, and biomechanical adjust-
ments are all frequently used physiotherapy
treatments. Because strengthening exer-
cises can help with muscular imbalances
associated with ITBS, they were commonly
used, especially for the hip abductors and
external rotators. Additionally, stretching
and manual therapy were used to increase
tissue mobility and lessen pain. However,
direct comparisons are limited by the
variations in treatments and outcome
Measures among researchers. Although
there is some evidence that multimodal
physiotherapy can effectively reduce pain
and improve function, more studies are
Nnecessary because there are not many
high-quality randomized controlled tri-
als.19) The recognition of strength training
as a crucial intervention for ITBS is grow-
ing, particularly in addressing muscle
imbalances and mobility deficits. Several
studies have linked deficits in hip and knee
strength, especially in the hip abductors
and external rotators, to the development
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TABLE 2. Six-week Progressive Strengthening Protocol for ITBS Rehabilitation

Exercise Week Sets Reps Hold Primary Muscles Targeted
Modified side plank Week 1 2 15 5s Core, gluteus medius, obliques
Week 2 3 20-25 5s
Modified side plank Week 1 2 15 5s Gluteus medius, external rotators, core
with clamshell
Week 2 3 15-20 5s
Side plank with hip Week 1 2 15 5s Gluteus medius/minimus, core
abduction
Week 2 3 20 5s
Lateral monster Week 1 2 15 — Gluteus medius, tensor fasciae latae
walk with TheraBand
Week 2 3 20-25 —
Week 3 3 25-30 —
Single-leg squat Week 2 2 12-15 2s Quadriceps, gluteus maximus, core
Week 3 2 15-20 2s
Week 4 3 25 2s
Glute bridge with Week 2 2 15 5s Gluteus maximus, hamstrings, core
TheraBand
Week 3 3 15-20 5s
Week 4 3 20-25 5s
Week 5 3 25-30 5s
Glute bridge with Week 2 2 15 5s Gluteus maximus, core, hip flexors
single-leg march (stabilizing)
Week 3 3 15-20 5s
Week 4 3 20-25 5s
Week 5 3 25-30 5s
Inline lunges Week 5 3 20 — Gluteus maximus, quadriceps, hamstrings
Week 6 3 25-30 —
Bulgarian split squat Week 5 2 12-15 — Gluteus maximus, hamstrings, core
with weights
Week 6 3 15-20 —
Double-leg hip Week 5 2 12-15 — Gluteus maximus, hamstrings
thrust
Week 6 3 15-20 —

Exercises focus on progressive overload to improve strength, stability, and neuromuscular control. Primary
muscle groups targeted are listed to illustrate therapeutic intent. Progression in sets, repetitions, and complex-
ity was based on the principles of progressive overload and neuromuscular adaptation, aiming to build hip
stability, improve movement control, and address biomechanical deficits associated with ITBS.

ITBS = iliotibial band syndrome.

of ITBS. Individuals with ITBS often exhibit increased knee adduction during running.
hip abductor weakness, which leads to These biomechanical alterations contrib-
excessive internal rotation of the hip and ute to excessive strain on the ITB, exacer-
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bating the pain and dysfunction described
by Fredericson and Weirl7). Ferber et al’s
research demonstrated that targeted
strengthening of these muscle groups
plays a key role in alleviating symptoms
and correcting faulty movement patterns.
Strength training programs focused on the
hip abductors and external rotators have
been shown to improve neuromuscular
control, reduce aberrant kinematics, and
enhance overall functional performance.
By increasing hip stability and reducing

TABLE 3. Age and Sex Distribution of Samples

Age Group A
(vears)

Group B

Male Female Total Male Female Total

1824 8 2 10 6 2 8
25-30 2 2 4 3 2 5
31-35 1 2 3 2 2 4
Total n 6 17 n 6 17

excessive movement at the knee, strength
training helps to address the underlying
causes of ITBS rather than just manag-
ing symptoms. Incorporating progressive
strength training into treatment protocols
can lead to more effective and long-term
recovery for runners affected by ITBS.(18)
According to a study by Willy et al,, tar-
geted strength training plays a crucial
role in improving running mechanics and
neuromuscular control, ultimately help-
ing to prevent the recurrence of ITBS.
Strengthening exercises that focused on
the hip abductors and external rotators
have been shown to correct biomechani-
cal deficits, reducing excessive hip inter-
nal rotation and knee adduction—two
common movement patterns associated
with ITBS. By addressing these under-
lying issues, strength training not only
aids in symptom relief but also enhances
overall running efficiency.(?) Further evi-
dence supporting the effectiveness of
strength training comes from Dolak et al,,
who found that a structured 6-week hip
strengthening program led to significant
improvements in running kinematics and

TABLE 4. Within-group Comparison of NPRS and LEFS Scores in Group A and Group B (Pre-test vs. Post-test)

Pre-test Mean + SD Post-test Mean + SD Z Value p-value
Outcome NPRS
Group A (n =17) 8.88+0.928 812+0.928 -3.127 0.002
Group B (n =17) 8.41+£1.064 2.88 £0.781 -3.727 <0.001
Outcome LEFS
Group A (n =17) 4394 +12.26 50.24 +10.341 -3.068 0.002
Group B (n =17) 4112 £11.768 57.33+£10.229 -3.625 <0.001
LEFS = Lower Extremity Functional Scale; NPRS = Numerical Pain Rating Scale.
TABLE 5. Between-group Comparison of NPRS and LEFS Scores Between Group A and Group B
Mean = SD Z Value w U p-value r Value
Outcome NPRS
Pre-test 7.91+1.138 -2.051 240.00 87.00 0.040 0.351
Post-test 4.35+2.087 -4.870 159.00 6.00 <0.001 0.835
Outcome LEFS
Pre-test 42.53 £11.920 -0.707 277.00 124.00 0.480 0.121
Post-test 53.88 £10.784 -2.158 235.00 82.00 0.031 0.370

LEFS = Lower Extremity Functional Scale; NPRS = Numerical Pain Rating Scale; SD = standard deviation.
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FIGURE 3. Graphical representation of NPRS outcome
for pre- and post-test. NPRS = Numerical Pain Rating
Scale.
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FIGURE 4. Graphical representation of LEFS outcome

for pre- and post-test. LEFS = Lower Extremity Func-
tional Scale.

a notable reduction in ITBS symptoms.
These findings align with our study’s find-
ings, which demonstrated that strength
training produced greater pain reduction
and functional improvements compared
to manual therapy. While manual therapy
May provide temporary symptom relief, it
does not directly influence neuromuscular
adaptations or long-term biomechanical
corrections.(29)

In addition to the strengthening exer-
cises discussed, emerging evidence
supports the incorporation of soft tissue
techniques as a complementary interven-
tion for managing ITBS. Manual therapy
techniques, such as myofascial release,
deep tissue massage, and soft tissue mobi-
lization,are commonly used to alleviate ITB
tightness and soreness, as noted in a study
by Fredericson and Weirl”). While these
methods may offer short-term symptom
relief, their effectiveness as stand-alone
treatments remains uncertain.(”) These
treatments may help manage symptoms
in the short term, but they do not correct

underlying muscular imbalances and
movement dysfunctions that contribute
to ITBS, making long-term recovery chal-
lenging.(?1-26) Although manual therapy
may offer temporary relief, strength train-
ing addresses the underlying biomechani-
cal deficiencies that contribute to ITBS,
resulting in more substantial and long-
lasting benefits. Given the growing body
of research supporting strength-based
rehabilitation, specific strengthening inter-
ventions may be considered a priority in
the management of runners recovering
from ITBS.

Additional studies further support their
short-term benefits. Beers et al. demon-
strated that instrument-assisted soft tis-
sue mobilization can improve flexibility
and reduce discomfort in athletes with ITB
tightness.27) Similarly, Mohr et al. found
that foam rolling and other self-myofascial
release techniques can significantly reduce
ITB-related pain and improve tissue mobil-
ity in the short term.(28)

Several studies have investigated the
combined effects of soft tissue techniques
and exercise in ITBS management. For
instance, a study by Schwellnus et al. com-
bined stretching, deep tissue massage, and
strengthening exercises in endurance run-
ners with ITBS, showing more consistent
pain reduction and faster return to sport
compared to exercise alone.22) While more
high-quality trials are needed, these find-
ings suggest that integrating soft tissue
therapy with a structured exercise program
may offer additive or synergistic benefits.

Limitations of our study include the
small sample size, which restricts the broad
applicability of the results to a larger group
of runners. The study duration may not be
sufficient to assess the long-term effects
of manual therapy and strength training.
Variability in participants’ adherence to
the intervention protocol could affect the
outcomes. Additionally, factors such asrun-
ning biomechanics, footwear, and training
intensity were not strictly controlled, which
may have influenced the results. Larger
sample sizes, longer follow-up times, and
objective biomechanical analysis are sug-
gested for future studies.

CONCLUSION
This pilot study concludes that both

manual therapy and strength training are
effective in reducing pain and improving
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functional outcomesin runners diagnosed
with ITBS. However, strength training
resulted in significantly greater improve-
ments in both pain reduction and func-
tional recovery over a 6-week period. These
findings suggest that strengthening
interventions targeting the hip and knee
Musculature may be more beneficial than
mManual therapy alone in the short-term
rehabilitation of ITBS in runners. Based on
these results, health-care professionals
managing ITBS in runners may consider
incorporating hip- and knee-focused
strength training programs to enhance
recovery outcomes related to pain and
function. This evidence may inform treat-
ment planning, where time efficiency and
functional improvements are critical con-
siderations. Nonetheless, further research
with larger sample sizes and extended
follow-up periods is necessary. Future
studies should also include objective bio-
mechanical assessments (e.g., gait analysis,
Muscle strength testing, range-of-motion
Mmeasurements) to complement self-
reported outcomes and provide a more
comprehensive evaluation of treatment
efficacy. Future research should also con-
sider including a third group that receives
a combination of manual therapy and
exercise to investigate potential synergistic
effects. Additionally, exploring the effects
of combined manual therapy and exer-
cise interventions could help determine
whether a multimodal approach offers
synergistic benefits.
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