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ABSTRACT

Introduction: Ankle sprains are prevalent among footballers. To determine the effects of neuromuscular training 
versus mobilization with movement, movement during ankle sprain plays a key role in the performance of football 
players in terms of pain, range of motion, balance, function, and speed. Materials and methods: A randomized clin-
ical trial included two interventional groups: group A (n =20) underwent "neuromuscular training (NMT)" consisting 
of 15--20 minutes of exercise. "Mobilization with movement (MWM)" was administered to Group B (n = 20) and 
involved a maximum of three sets of eight repetitions in a single session. For a period of four weeks, both groups 
underwent interventions three times a week. At baseline and after the intervention, the subjects’ pain severity, range 
of motion, balance, function and speed were assessed. The data were analysed via SPSS version 25. Results: There 
was a significant change in pain, range of motion, balance, function, and speed for both neuromuscular training 
(NMT) and mobilization with movement from the pretest to the posttest (< p=0.05). Moreover, in terms of pain, dor-
siflexion, and plantar flexion, balance, function and speed, the neuromuscular training group performed significantly 
better on average than did the mobilization with movement group in terms of pain, dorsiflexion, and plantar flexion, 
balance, and speed, and balance (2.77±0.80 vs 2.61±0.33), ankle ROM (dorsi-flexion 3.42±0.13 vs 4.11±0.21 and 
plantar-flexion 10.47±1.61 vs 11.06±0.49), balance (22.35±1.64 vs 11.2±0.8), function (22.77±1.36 vs 11.95±0.43) 
and speed (0.71±0.4 vs 0.24±0). Conclusion: Pain, range of motion, balance, and functional and speed outcomes 
were markedly improved by both treatments.
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INTRODUCTION

Ankle sprain is one of the most common musculoskeletal 
injuries, affecting athletes and non-athletes equally (1). 
Leading causes include sports and running on uneven 
surfaces, where sudden direction changes or stops occur 
(2). The injury happens when ankle ligaments stretch 
or tear, with severity ranging from mild to severe (3). 
Volleyball, football, and basketball players experience a 
high incidence rate (4). Females, children, and those in 
indoor sports are more likely to sustain an ankle sprain 

(5). Activities with sudden movements and uneven 
landings increase the risk of twisting injuries (6). Previous 
sprains, inadequate warm-ups, improper footwear, and 
weak ankle muscles are additional risk factors (7).

The first step in examining an ankle sprain is reviewing 
the patient's medical history, including past traumas 
and symptoms like pain, swelling, or any "pop" sounds 
during injury (3). The examiner palpates the ankle for 
tenderness, deformities, swelling, and bruising. Range 
of motion and muscle strength tests assess joint function 
and pain levels (8). Ligament integrity is evaluated 
using special tests like the anterior drawer and talar tilt 
tests, focusing on the calcaneo-fibular and talofibular 
ligaments (9). These assessments help guide treatment. 
Symptom control involves RICE (Rest, Ice, Compression, 
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Elevation) and pain management, aiding recovery after 
injury (1).

Strengthening and proprioceptive exercises are crucial 
in physiotherapy, helping to improve range of motion 
and balance as the patient heals. Severe sprains may 
require a cast or brace (10), ensuring a gradual return to 
weight-bearing activities through progressively intense 
exercises like walking, which improve coordination, 
especially for athletes (11). In rare cases, surgery may 
be necessary if pain and instability persist. The severity 
of the sprain dictates treatment, with an emphasis on 
preventing reinjury and restoring full ankle mobility 
(12). Neuromuscular training (NMT) is an intervention 
designed to enhance neuromuscular control and 
functional performance in treating ankle sprains. It 
improves proprioception and sensorimotor skills, which 
are key for joint stability and preventing recurrent injuries 
(13). Exercises like plyometric, coordination drills, and 
balance movements strengthen the ankle and prepare 
it to handle various stresses (14). These programs vary 
in duration and intensity to reduce the risk of future 
ligament injuries and help patients return to pre-injury 
activities (3,11). Mobilization with movement (MWM) is 
a manual therapy technique used to treat ankle sprains 
(15). The patient performs specific movements while the 
therapist applies joint mobilization, aiming to reduce 
pain and improve joint function (15). For ankle sprains, 
MWM may involve gliding the joint to relieve pain 
and increase range of motion (16). This technique can 
restore normal joint mechanics, reduce pain, and speed 
up rehabilitation. Qualified personnel must perform 
MWM tests to ensure safety and effectiveness (3).

Footballers are particularly vulnerable to ankle sprains 
due to the sport's high-impact nature, which involves 
rapid direction changes and jumping. This study 
aims to compare the effects of NMT and MWM on 
pain reduction, range of motion (ROM), balance, and 
functional recovery in footballers with ankle sprains. 
These outcomes will provide insights into the efficacy 
of each intervention, guiding clinicians in tailoring 
rehabilitation programs to reduce pain, restore joint 
function, and enhance stability, ultimately improving 
athletic performance and decreasing reinjury risk. 
Understanding the rationale behind NMT's focus 
on neuromuscular control and MWM's role in joint 
mechanics will contribute to evidence-based practices 
in sports rehabilitation, advancing the health and 
performance of football players.

MATERIALS AND METHODS 

Study Protocol
A parallel group, assessor-blinded, randomized clinical 
trial was used to evaluate the effects of NMT versus 
MWM in subjects with ankle sprain. The study was 
conducted at the Pakistan Sports Board and Coaching 
Center Lahore Pakistan between March and August 

2023. Ethical approval was obtained from the ethical 
committee of Lincoln University College (Approval 
number: LUC/CPGS/PGS/20230405/001). The trial 
was registered prospectively under the Clinical Trial 
Registry (Registration number: NCT06198270) and has 
been reported according to the recommendations of the 
Consolidated Standards of Reporting Trials statement. 
Trial completion occurred after the data were collected 
from the final participant. No funding was received for 
this study.

Participants
Consecutive patients with Grade I or II ankle sprain 
presenting to the physiotherapy outpatient department 
were recruited for this trial. The subjects were assessed 
by a physiotherapist. The diagnosis of ankle sprain was 
made by a physiotherapist on the basis of the patient’s 
medical history and clinical examination results 
identified by subtalar and squeeze tests.

The eligibility of the subjects was assessed on the basis 
of the inclusion and exclusion criteria. Participants 
between 18 and 30 years of age, participants who had a 
minimum of one year of active involvement in football 
and those who engaged in intensive training regimes 
comprising 15--20 hours per week were included. 
Grade 3 ankle sprains, related lower extremity fractures, 
open ankle wounds and chronic ankle injuries, 
contraindications to manual therapy, and the withdrawal 
of informed consent were the exclusion criteria(17). If a 
subject's pain increased by three points or more on the 
NPRS during the first treatment session's intervention, 
they were also removed from the study.

A written information sheet detailing the study 
procedure and the advantages and disadvantages of the 
interventions was provided to the participants. Those 
who agreed to participate were enrolled, given the 
option to withdraw at any time, and were requested to 
sign an informed consent form. Following recruitment, 
at the first evaluation, a licenced physiotherapist with 
eight years of clinical experience and a postgraduate 
degree in sports physiotherapy provided demographic 
information. The participants were then randomly and 
equally allocated to Group A, which received NMT 
(n=20), or Group B, which received the MWM (n=20), 
by the treating therapist. The lottery approach was used 
to prepare the randomization sequence. Throughout 
the study, all the subjects were instructed to keep their 
group identification secret.

Outcome Measurement
An 11-point numerical pain rating scale (NPRS) was 
used to measure the main outcome, with a higher 
score indicating more intense pain. The Functional 
Ankle Instability Index (IdFAI) was used to measure 
ankle disability; higher scores indicate lower disability. 
The ankle dorsiflexion and plantar-flexion range, as 
well as the dynamic balance, were measured via the 
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Star Excursion Test, and higher scores on the SEBT are 
desirable, as they indicate better balance and stability. 
The 20-m sprint test was used to calculate lower speeds; 
lower scores indicated lower speeds.

Interventions
Over the course of four weeks, each group received 
twelve treatment sessions. Every intervention was given 
one-on-one by a physiotherapist with eight years of 
clinical experience treating musculoskeletal diseases, 
particularly sports injuries and rehabilitation, and formal 
training in NMT and MWM. At the initial consultation, 
all interventions were initiated immediately following 
recruitment. Additionally, they were instructed to apply 
ice to the damaged ankle area directly for 20 minutes at 
least three times a day and to elevate their injured leg on 
pillows while they slept. The participants were told to 
start walking again as soon as possible with the assistance 
of a walking aid if necessary. The ankle and subtalar 
range of motion exercises were among the non-weight-
bearing exercises, which were performed in extended 
sitting positions. Each set consisted of 15 repetitions. 
Calf muscle stretches were performed five times and 
held for 30 seconds each time(18). In both groups, the 
exercise regimen started at the conclusion of the first 
therapy session. This course was created to increase 
proprioception and improve ankle joint mobility and 
muscle strength. Patients were recommended to cease 
exercising if their pain increased by more than three 
on the NPRS and to resume exercise only if their pain 
returned to baseline after five minutes. If necessary, the 
workup settings were changed, but the type of exercise 
remained the same.

In Group A, patients allocated to the NMT group 
completed 12 training sessions divided into 4 weeks. The 
intervention consisted of 6 neuromuscular exercises (3 
sets, 10 reps each) engaged in NMT, which emphasizes 
activities that enhance neuromuscular control, balance, 
and stability(19). This program included crossarm single-
leg stances, throwing/receiving a ball, single-leg deadlift, 
calf lifts, lateral jumps with hands on the hip, and 
balancing board exercises. Improving proprioceptive 
awareness and sensorimotor integration in the ankle 
joint is the goal(20).

Groug B participants completed the MWM test for 
ankle sprains, as detailed by Mulligan (21), in addition 
to exercise. While maintaining tibial stability, painless 
posterior, superior, and lateral stresses were applied 
to the distal fibula while the patient was in the supine 
position. To improve comfort, this force was delivered 
through a pad made of soft material(22). The individuals 

were instructed to actively perform ankle plantar flexion 
and inversion to the greatest extent that they were 
pain-free while this force was sustained. Only after 
the patient reached full pain-free range of motion did 
passive overpressure to plantar flexion and inversion 
occur. In a single session, a maximum of three sets of 
eight repetitions were performed.

Statistical analysis
The collected data were analysed via the Statistical 
Package for the Social Sciences (SPSS) version 23, 
and the statistical significance level was set at p=0.05. 
Normally distributed data were assessed via the Shapiro‒
Wilk test, and parametric tests were applied for within 
and between groups analysis.

RESULTS 

Demographic Characteristics
44 participants were recruited and randomized into two 
intervention groups (Table I). Four participants did not 
receive or start their intervention; therefore, data from 40 
participants were included in the analyses.  The study's 
demographic analysis revealed a predominance of male 
participants, constituting 72.5% (29 individuals), with 
female participants comprising 27.5% (11 individuals). 
In terms of body mass index (BMI), most participants, 
accounting for 90% (36 individuals), fell within the 
normal range, whereas a smaller proportion, representing 
10% (4 individuals), were classified as underweight. 
Regarding limb dominance, 80% (32 individuals) 
favoured the right leg as dominant, whereas 20% (8 
individuals) favoured the left leg. Analysis of injuries 
revealed that 62.5% (25 individuals) had injuries to their 
right leg, whereas 37.5% (15 individuals) had injuries to 
their left leg.

Further analysis by group allocation (NMT and MWM) 
revealed subtle differences. The mean age of the 
participants in the NMT group was 21.53 years (SD 
= 2.939), which was slightly lower than that of the 
participants in the MWM group (mean age = 22.05 
years; SD = 2.656). The mean height measurements 
were 5.121 feet (SD = 0.227) for the NMT group and 
5.056 feet (SD = 0.167) for the MWM group. In terms 
of weight, the NMT group had a mean weight of 57.529 
kg (SD = 5.001), whereas the MWM group had a mean 
weight of 58.001 kg (SD = 3.299). These detailed 
demographic characteristics provide a comprehensive 
overview of the study's participant profile, which is 
essential for interpreting the subsequent findings and 
implications (Table I).
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Group B (mobilization with movement training) Pre 
and post test, within-group analyses
When analysing what has happened within Group B 
receiving MWM, all the measures reported significant 
differences. In particular, the NRS score decreased 
from 4.11±1.10 at baseline to 1.5±0.77 after the 
intervention, with an average change of 2.61±0.33 (p 
< 0.05). Hence, there was a significant reduction in 
the sense of suffering after the treatment period. With 
improvements reported in range of motion, dorsiflexion 
increased from 9.84±1.34 to 13.95±1.13, with a mean 
difference of 4.11±0.21, and plantar flexion increased 
from 30.05±2.5 to 41.11±2.99, with a mean difference 
of 11.06±0.49. The SAET and SEBT tests for balance and 
functional performance revealed notable improvements 
from 48.37±7.39 to 59.53±8.19 (mean difference 
11.2±0.8), and the IdFAI score ranged from 48.4±7.4t0 
60.32 ± 7, indicating that there were evident changes in 
terms of loads on the feet during this period, which were 
measured via the Star Excursion Balance Test (SEBT) and 
the Identification of Functional Ankle Instability (IdFAI). 
The mean test time for the 20-meter sprint decreased 
significantly, with the following values recorded pretest: 
3.55±0.17 seconds; posttest: 3.31±0.17 seconds (mean 
difference 0.24±0.00)(Table III). Therefore, mobilization 
with movement training works well in reducing pain 
levels, increasing range of motion, enhancing balance, 
improving functional stability and improving sprint 
performance only among other functions in life, as 
shown by this study.

Group A (neuromuscular training) pre- and post test, 
within-group analyses
The group A (NMT) within-group analyses revealed 
statistically significant improvements across all the 
outcome measures analysed. The numeric pain rating 
scale (NPRS) score decreased markedly from 4.24 
to 1.47, with a mean difference of - 2.77 (p < 0.05), 
indicating the presence of a clinically meaningful 
change in pain level after the intervention. The range 
of motion also increased significantly, with dorsiflexion 
moving from 9.76±1.09 to 13.18±1.22 (mean difference 
3.42±0.13) and plantar flexion ranging from 31.0±2.50 
to 41.47±3.61 (mean difference 10.47±1.11). Balance 
and functional performance, as measured by the 
Star Excursion Balance Test (SEBT) and Identification 
of Functional Ankle Instability (IdFAI), improved 
remarkably; SEBT scores increased from 47.18±6.97 to 
69.53±5.33 (mean difference 22.35±1.64), whereas the 
IdFAI increased from 47.29±7.07 to 70.06±5.71 (mean 
difference 22.77±1.36). However, there was a very 
notable reduction in the time taken to cover a distance 
of twenty meters sprint; it improved from three points 
seven (3.71) seconds each to three points four and two 
(3.42) seconds, resulting in a mean difference of 0.71 
seconds (± 0.04) (Table II). Table II shows that NMT is 
an effective method for reducing pain levels, increasing 
range of motion, enhancing balance, and improving 
functional stability and sprint performance among the 

Table I: Demographic characteristics

Demographic Characteristics Frequency %

Gender
Male 29 72.5

Female 11 27.5

Body Mass Index
Normal 36 90.0

Underweight 4 10.0

Dominant leg
Right 32 80.0

Left 8 20.0

Injured Leg
Right 25 62.5

Left 15 37.5

Groups M SD

Age (years)
NMT 21.53 2.939

MWM 22.05 2.656

Height (feet)
NMT 5.121 0.227

MWM 5.056 0.167

Weight (kg)
NMT 57.529 5.001

MWM 58.001 3.299

Table II: Group A (neuromuscular training) pre- and post 
test, within-group analyses

Outcome 
measures

Pre values Post values
Mean 

Difference
p 

value

NPRS 4.24±1.15 1.47±0.80 2.77±0.35

<0.05

Dorsi-flexion 9.76±1.09 13.18±1.22 3.42±0.13

Planter-flex-
ion

31.0±2.50 41.47±3.61 10.47±1.11

SEBT 47.18±6.97 69.53±5.33 22.35±1.64

IdFAI 47.29±7.07 70.06±5.71 22.77±1.36

20 m Sprint 
test

3.71±0.2 3.42±0.24 0.71±0.04

NPRS= Numerical Pain Rating Scale, dorsi and planter flexion were measure in degrees, 
SEBT=Star Excursion Balance Test, 
IdFAI= Identification of Functional Ankle Instability, 20 m Sprint test were in seconds.

individuals studied.
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Comparison between-group analysis
There were significant differences in many output 
features between NMT and MWM according to the 
analysis of differences among groups. The NPRS score 
for the NMT group was 2.77±0.35, whereas it was 
2.61±0.33 for the MWM group, with a mean difference 
of 0.16±0.02, i.e., p < 0.05. On the other hand, in terms 
of range of motion, the improvement in dorsiflexion 
was greater (4.11±0.21 vs. 3.42±0.13) in the MWM 
group than in the NMT group, with a mean difference 
of 0.69±0.08 units. In addition, palm plantar-flexion 
improvement was slightly greater in the MWM group 
(11.06±0.49 vs. 10.47±1.11), but this difference did not 
reach statistical significance.

Balance and functional performance measurements 
revealed notable differences between the groups. The 
NMT group had significantly better Star Excursion Balance 
Test (SEBT) scores (22.35±1.64 vs 11.2±0.8), with a 
mean difference of 11.2±0.84, as did the Identification 
of Functional Ankle Instability (IdFAI) score (22.77±1.36 
vs 11.95±0.43), with a mean difference of 10.82±0.93. 
Additionally, the 20-meter sprint test elicited greater 
improvement than did the NMT test (0.71±0.04 vs 
0.24±0.00), with a mean difference of 0.47±0.04 (Table 
IV). These findings suggest that while both interventions 
are effective, NMT results in superior improvements in 
pain reduction, balance, functional stability, and sprint 
performance, whereas the MWM test results in greater 
enhancements in range of motion.

DISCUSSION

The purpose of this research was to determine how 
well NMT and MWM work for football players suffering 
from ankle sprains in terms of pain reduction, range of 
motion (ROM) improvement, balance enhancement, 
and functional outcomes. The posttest comparisons 
indicated that the individuals who underwent NMT 
had better results in several parameters than those 
treated by means of MWM. The pain score (NPRS) was 
greatly lower in Group A than in Group B, but there 
were also significant improvements in range of motion, 
balance, functional stability and sprint performance. For 
example, NPRS decreased from 4.24±1.15 to 1.47±0.80 
(mean difference 2.77±0.35, p < 0.05), with significant 
increases in dorsiflexion (mean difference 3.42±0.13) 
and plantar flexion (mean difference 10.47±1.11). 
SEBT (mean difference 22.35±1.64) and IdFAI scores 
(mean difference 22.77±1.36) increased, indicating 
that balance and functional ability improved over 
time, whereas the time taken to run a distance of 20 
m decreased (mean difference 0.71±0.04). Group B 
demonstrated remarkable enhancements, as indicated 
by the change in NPRS from 4.11 ± 1.10 to 1.5 ± 0.77 
(mean difference 2.61 ± 0.33, p < 0.05); dorsiflexion 
improved by 4.11 ± 0.21 times, whereas plantar flexion 
increased, with a mean difference of 11.06 ± 0.49. SEBT 
and IdFAI scores changed by average differences of 
11.2 ± 0.8 and 11.95 ± 0.43, respectively; at the same 
time, 20-meter sprint times were reduced by 0.24 ± 0.00 
seconds.

The between-group comparison indicated that NMT had 

Table III: Group B (mobilization with movement training) 
Pre and post test, within-group analyses

Outcome 
measures

Pre values Post values Mean Difference
p 

value

NPRS 4.11±1.10 1.5±0.77 2.61±0.33

<0.05

Dor-
si-flexion

9.84±1.34 13.95±1.13 4.11±0.21

Plant-
er-flexion

30.05±2.5 41.11±2.99  11.06±0.49

SEBT 48.37±7.39 59.53±8.19 11.2±0.8

IdFAI 48.4±7.4 60.32±7.8 11.95±0.43

20 m 
Sprint test

3.55±0.17 3.31±0.17 0.24±0.00

NPRS= Numerical Pain Rating Scale, dorsi and planter flexion were measure in degrees, 
SEBT=Star Excursion Balance Test, 
IdFAI= Identification of Functional Ankle Instability, 20 m Sprint test were in seconds.

Table IV: Comparison between-group analysis

Outcome 
measures

NMT MWM Mean 
Difference

p value

NPRS 2.77±0.35 2.61±0.33 0.16±0.02

<0.05

Dorsi-flexion 3.42±0.13 4.11±0.21 0.69±0.08

Planter-flexion 10.47±1.11 11.06±0.49 0.59±0.62

SEBT 22.35±1.64 11.2±0.8 11.2±0.84

IdFAI 22.77±1.36 11.95±0.43 10.82±0.93

20 m Sprint 
test

0.71±0.04 0.24±0.00 0.47±0.04

NPRS= Numerical Pain Rating Scale, dorsi and planter flexion were measure in degrees, 
SEBT=Star Excursion Balance Test, 
IdFAI= Identification of Functional Ankle Instability, 20 m Sprint test were in seconds.
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(SEBT) revealed notable enhancements in dynamic 
balance among subjects receiving ankle mobilization. 
Ju (2011) also reported positive effects of the MWM test 
on balance in older individuals, highlighting its potential 
for preventing falls and enhancing overall balance(36).

Functional Outcomes
Subjective feelings of instability are common in idFAI 
and impact functional status. Our study aimed to assess 
functional improvements postintervention. Kim et al. and 
Ardakani et al. reported enhanced self-reported function 
in balance and hop-stabilization tasks(37), which is 
consistent with our findings of improved functional 
outcomes in the NMT group. Additionally, compared 
with the sham intervention group, the combined 
approach of MWM, taping, and exercise significantly 
improved pain, dorsiflexion ROM, FADI scores, and 
dynamic balance (38).

Speed (20 m sprint test)
NMT programs typically involve exercises aimed at 
improving muscle strength, coordination, and overall 
athletic performance. Studies have shown that NMT 
can lead to significant improvements in sprint speed. 
For example, an 8-week NMT program significantly 
improved 20-m sprint times in young athletes. These 
improvements are attributed to increased neuromuscular 
control and muscle power, which are crucial for 
explosive movements such as sprinting(39). The MWM 
test involves manual therapy techniques combined 
with active movements to enhance joint mobility 
and function. While the MWM is primarily used for 
improving the range of motion of joints and reducing 
pain, its impact on sprint speed has been less directly 
studied(40). However, by improving ankle dorsiflexion 
and overall joint function, the MWM can potentially 
increase the efficiency of sprint mechanics, indirectly 
contributing to faster sprint times(41).

CONCLUSION

Both Neuromuscular Training (NMT) and Mobilization 
with Movement (MWM) significantly improved pain, 
range of motion (ROM), balance, and functional 
outcomes in individuals with ankle sprains. NMT 
demonstrated greater enhancements in balance and 
function, while MWM excelled in improving ROM. 
Future studies should focus on long-term follow-up 
assessments using standardized performance metrics to 
evaluate sports performance pre- and post-intervention. 
Additionally, incorporating biomechanical analyses, 
such as motion capture and force plate measurements, 
will provide insights into movement patterns and injury 
mechanisms.
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superior outcomes in terms of pain reduction, balance, 
functional stability, and sprint performance, whereas 
the MWM test showed greater enhancements in range 
of motion. These findings underscore the efficacy of 
both interventions, highlighting the specific strengths 
of each approach in managing pain and improving 
range of motion, balance, functional stability, and sprint 
performance.

Pain reduction
Hudson et al. demonstrated a significant decrease in 
ankle pain after nine sessions of MWM treatment for 
grade two lateral ankle sprains(23). In addition to ankle 
sprains, numerous other musculoskeletal pain conditions, 
including low back pain(24), neck pain(25), chronic 
musculoskeletal pain in elderly individuals(26), chronic 
pain following primary total knee arthroplasty(27), and 
osteoarthritis in the knee and hip, can be effectively 
treated with NMT(28). It has been suggested that affected 
persons engage in multimodal active workouts, which 
have been termed "exercise-induced hypoalgesia", 
because they may help to reduce pain sensitivity, while 
also enhancing range of motion (ROM), balance, and 
overall functional capacity in affected individuals(29) 
by lowering sensitivity to noxious stimuli and activating 
endogenous pain-inhibitory pathways(30). In contrast, 
Collins et al. (2004) reported no significant change in 
compressive or thermal pain after one MWM session 
for similar injuries(31). The differences in treatment 
duration, pain type, and dosage may explain these 
discrepancies.

Range of motion improvement
The range of motion of the ankle is commonly impaired 
in individuals with ankle instability. This study revealed 
improvements after treatment in both groups. A study 
underlines the importance of incorporating NMT into 
rehabilitation protocols for athletes suffering from 
ankle sprains, highlighting its superior effectiveness in 
enhancing ROM and overall functional performance 
in patients with chronic ankle instability(32). These 
findings are also consistent with those of studies by 
Cruz-Díaz et al., Marron-Gomez et al., and Vicenzino 
et al., which reported significant improvements in ROM 
after MWM sessions(33). Gilbreath et al., however, 
reported no significant change in ROM following MWM 
treatment for chronic ankle sprains(34). Variations in 
mobilization methods, dosages, and therapist expertise 
may contribute to these diverse outcomes.

Balance enhancement
Functional ankle instability often leads to compromised 
balance and recurrent sprains. Consistent with 
prior research, our study demonstrated significant 
improvements in balance following both the NMT and 
MWM interventions. Current and previous studies align 
with the literature, emphasizing the positive impact of 
exercise interventions, particularly NMT, on balance 
enhancement(35). The Star Excursion Balance Test 
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