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ABSTRACT

Background: Musculoskeletal injuries are among the most common causes of physical disability in athletes, often requiring
long-term rehabilitation. Advances in digital health technologies have allowed the uptake of telerehabilitation (TR) over in-
person therapy. However, TR's effects in sports-related musculoskeletal injuries have been reported variably at a clinical
level.

Objective: This systematic review and meta-analysis aim to explore the effectiveness of telerehabilitation compared to
traditional rehabilitation in improving functional outcomes, pain relief, and satisfaction among patients with musculoskeletal
injuries.

Methods: A systematic search of PubMed and related databases revealed 25 peer-reviewed studies published during the
period of 2017 to 2025. Eligible studies comprised randomized controlled trials, systematic reviews, and meta-analyses
evaluating TR interventions in sport-associated musculoskeletal disorders. Outcomes of interest included pain severity,
functional recovery, patient compliance, and patient satisfaction.

Results: Most of the studies found that TR led to at least as much or better effects than traditional rehabilitation on pain and
functioning outcomes. Meta-analytic search suggested that TR did not differ significantly from face-to-face interventions in
the incidence of adverse events. Program duration, adherence rates, and technological access were, however, highlighted as
key moderators of efficacy.

Conclusions: Telerchabilitation is a safe and effective solution to common musculoskeletal sports injury rehabilitation.
Utilization of such a strategy will be limited by adherence to prescribed protocols, patient education, and usage of digital
health in order to enhance clinical outcomes and engagement.

KEYWORDS

Telerehabilitation, Telehealth, Tele-Physiotherapy, Musculoskeletal Injuries, Remote Physiotherapy, Digital
Rehabilitation
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Introduction

Musculoskeletal injuries are one of the leading health issues among athletes, recreational physically
active individuals, and the general population around the globe. Examples of these injuries are ligament tears,
muscle strains, tendonitis, meniscal lesions, and post-surgical rehabilitation needs; the results of these injuries
are often functional limitations, persistent pain, and decreased quality of life [Turolla et al., 2020]. Besides the
physical impact, musculoskeletal injuries may also create psychological effects such as anxiety, depression,
and fear of reinjury that can worsen recovery and delay return to sport or daily activities [Vieira et al., 2023].
The global burden of musculoskeletal injuries stemming from sports is an enormous, high cost phenomenon
that requires billions on an annual basis in healthcare costs, loss of productivity, and a social impact which has
costs in the health sector, and loss of productivity and society as a whole [Stamou et al., 2024]. Those costs
include medical care, surgical techniques, health services, rehabilitation, or lost time for working and athletic
activity, among others [Havran et al., 2021].

Epidemiological studies have shown a significant difference both in the severity and the frequency of
musculoskeletal injuries across sports, age groups and levels of competition. Contact sports (for example,
football, rugby, and ice hockey) have the highest injury incidence (over 50-70 injuries annually per 1,000
athlete-exposures), while non-contact sports (for example, running, gymnastics, and cycling) frequently lead
to overuse injuries, including tendonitis, stress fractures, and chronic joint degeneration [Buabbas et al., 2022].
There are several risk factors that can influence injury occurrence and recovery trajectory [Mufoz-Tomas et
al., 2023] — including age, sex, training intensity, and previous injury history. Significantly, the early and
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organized implementation of rehabilitation is essential for the recovery of mobility, strength, proprioception
and functional capacity, thus minimizing the risks of reinjury and improving long-term outcomes [van Egmond
etal., 2018]

Recovery of musculoskeletal injury has usually relied upon traditional face-to-face rehabilitation. These
programs include direct therapist supervision, manual therapy techniques, personalized exercise prescription,
and progressive load management tailored to injury severity and patient capabilities (Bargeri et al., 2024).
While very effective, rehabilitation in person presents unique challenges such as geographic limitations,
scheduling restrictions, transportation barriers, as well as high costs burden for patients and healthcare systems.
These barriers may especially impact athletes in rural or otherwise underserved areas and professionals or
those with rigorous academic schedules (Mojica et al., 2023).

Telerehabilitation (TR), which is described as the remote delivery of rehabilitation services through
digital communication technologies, has become a potential alternative to traditional therapy. TR interventions
usually include synchronous or asynchronous video conferencing, smartphone apps, online exercise programs,
and wearable sensor systems to track patient performance and deliver real-time feedback (Wu et al., 2023).
These technologies facilitate care continuity, increase accessibility for patients unable to attend in-person
sessions, and provide low-cost solutions while still providing clinical monitoring. The COVID-19 pandemic
further accelerated TR adoption across the globe to overcome the restrictions placed on face-to-face
interactions and ensure patients continued to receive essential rehabilitation services despite lockdowns and
social distancing measures (Buabbas et al., 2022).

Recent studies show that TR is capable of achieving similar clinical outcomes to traditional in-person
rehabilitation. Randomized controlled trials and observational studies have shown similar improvements in
terms of pain reduction, range of motion, functional recovery, and patient satisfaction for many
musculoskeletal conditions, such as anterior cruciate ligament reconstruction, rotator cuff repair, meniscal
surgery, ankle sprains, and tendonitis (Lin et al., 2025). Additionally, active involvement, consistent feedback,
and incorporation of motivational approaches into home-based exercise interventions lead to higher patient
engagement and self-efficacy. Notwithstanding these benefits, there have been difficulties in adherence
consistency, maintaining patient—therapist interaction quality, technological literacy, and stable internet or
devices (Pratama et al., 2022).

Systematic reviews and meta-analyses on TR effectiveness have reviewed the evidence regarding its
effectiveness and shown overall positive outcomes with significant heterogeneity among studies. Differences
in the design of the study, amount of study participants, injury type, TR modality, exercise intensity, and
endpoint measures restrict comparability and generalizability. Also, the majority of the studies are of relatively
short duration and follow-up and can limit our knowledge of long-term effects on function, reinjury rates, and
adherence (Morri et al., 2024).

Considering these aspects, a solid review of the current evidence is necessary to clarify the clinical
usefulness of TR in the context of musculoskeletal sport injuries. The current systematic review and meta-
analysis aims to assess the impact of TR as compared to standard rehabilitation with a particular emphasis on
pain relief, functional recovery, adherence, and patient satisfaction. By integrating data across multiple high-
quality studies, this work seeks to provide evidence-based recommendations for clinicians, guide future
research, and inform the design of optimized telerchabilitation programs tailored to the specific needs of
athletic populations (Lee et al., 2018).

Methods

The current systematic review and meta-analysis followed the Preferred Reporting Items for Systematic
Reviews and Meta-Analyses (PRISMA) 2020 guidelines for methodological transparency and reproducibility
(Cottrell et al., 2017). The review protocol was a priori devised to establish the research question, eligibility
criteria, and analytical framework prior to collecting data. The ultimate aim was to appraise the effectiveness
of telerehabilitation (TR) interventions relative to conventional, in-person rehabilitation programs for patients
with sport-related musculoskeletal injuries. Specifically, this review aimed to assess pain-related outcomes,
functional recovery, patient adherence, and satisfaction through the identification of potential moderators, such
as intervention duration, technological platform, and therapist interaction intensity.
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Search Strategy

Electronic searches were conducted across three major database sources: PubMed, PubMed Central
(PMC), and BioMed Central (BMC) between January 2017 and May 2025. It then incorporated keywords and
MeSH terms such as “telerchabilitation,” “telehealth,” “tele-physiotherapy,” “musculoskeletal injuries,”
“remote physiotherapy,” and “digital rehabilitation.” Boolean operators (AND, OR) were used to increase or
decrease search results, and citation tracking was conducted to identify additional relevant studies from
reference lists of included papers (Buabbas et al., 2022).

Inclusion and Exclusion Criteria

Studies were eligible for inclusion if they:

1. Investigated telerehabilitation interventions for musculoskeletal or sport-related injuries;

2. Included a comparison group receiving traditional face-to-face or home-based rehabilitation;

3. Reported quantitative outcomes, such as pain intensity, functional scores, adherence rates, or patient
satisfaction (Bargeri et al., 2024).

Exclusion criteria were:

Studies addressing non-musculoskeletal or neurological conditions;
Non-original articles (reviews, commentaries, letters);

Conference abstracts without accessible full text;

Publications not available in English (Mufioz-Tomas et al., 2023).

Data Extraction and Quality Assessment

Data extraction was carried out by two independent reviewers using a standardized form. The extracted
information included study design, sample size, participant demographics (age, sex, sport discipline, injury
type), intervention characteristics (frequency, duration, platform used), comparator interventions, and outcome
measures. When data discrepancies occurred, consensus was reached through discussion or consultation with
a third reviewer.

Methodological quality of randomized controlled trials (RCTs) was assessed using the Cochrane Risk
of Bias (RoB 2.0) tool, focusing on randomization, allocation concealment, blinding, incomplete outcome data,
and selective reporting (Morri et al., 2024). Systematic reviews and meta-analyses included in this review were
evaluated using the AMSTAR-2 checklist, while observational studies were assessed using the Newcastle—
Ottawa Scale (NOS).

Data Synthesis and Statistical Analysis

Quantitative synthesis was conducted using a random-effects meta-analysis approach that incorporated
between-study heterogeneity. To investigate this, standardized mean differences (SMD) for continuous
outcomes (pain, function) were determined with 95% confidence intervals (CI). Using the I statistic, statistical
heterogeneity was assessed, with values >50% considered indicative of substantial variability. Subgroup
analyses explored whether there was a moderator effect of injury type, intervention duration, and level of
supervision. Sensitivity analyses examined the impact of study quality and sample size on pooled estimates.
Publication bias was visually inspected through funnel plots and statistically tested using Egger’s regression.

All analyses were conducted using Review Manager (RevMan) 5.4 and Comprehensive Meta-Analysis
(CMA) software. Statistical significance was set at p < 0.05.

Results

1. Study Selection and Characteristics

The systematic search among PubMed, PubMed Central, and BioMed Central yielded 326 potentially
relevant articles, from which 20 studies met the criteria for inclusion after screening titles, abstracts, and full
texts (Cottrell et al., 2017). Studies included were randomized controlled trials (RCTs) (n = 12), systematic
reviews and meta-analyses (n = 5), and observational or cohort studies (n = 3). Together, the included papers
represented data from approximately 3,800 participants across multiple countries, including the United States,
United Kingdom, Spain, Poland, China, and Australia (Grona et al., 2018).

Published years ranged from 2017 to 2025, indicating an increasing expansion of telehealth modalities
in sports medicine following the COVID-19 pandemic (Buabbas et al., 2022). Samples ranged widely from
small pilot trials conducted with 30-50 athletes to large-scale multicenter trials with over 400 athletes (Bargeri
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et al., 2024). Intervention length varied from 4 to 24 weeks depending on injury severity and rehabilitation
objectives. The methodological quality for the studies was generally moderate to high. In accordance with the
Cochrane RoB 2.0 tool, 11 of the 12 RCTs demonstrated low risk of bias, which was mainly owing to adequate
randomization and outcome reporting (Morri et al., 2024). AMSTAR-2 systematic reviews generated an
average rating of “moderate confidence” and observational studies reported between 6 and 8 stars on the
Newcastle—Ottawa Scale (Lin et al., 2025).

Overall, the reviewed literature reflects a robust and diverse body of evidence supporting the feasibility
of telerehabilitation (TR) for musculoskeletal sports injuries, though heterogeneity in outcome measures and
intervention protocols remains notable (Vieira et al., 2023)

2. Participant Demographics and Intervention Features

Participants ranged in age from 18 to 65 years across the studies and included recreational and
professional athletes from football, basketball, running, and tennis (Buabbas et al., 2022). The most common
injuries were anterior cruciate ligament (ACL) reconstruction, rotator cuff tears, ankle sprains, and post-
operative meniscus repair (Cottrell et al., 2017). Several studies also involved participants with chronic
tendinopathies (e.g., Achilles or patellar) and lumbar muscle strains (Elsabbagh et al., 2024).

TR interventions were implemented using a range of digital tools. Most used live video conferencing in
conjunction with app-guided exercise programs, which provided real-time feedback and performance
monitoring (Janela et al., 2023). In some studies, wearable motion sensors or smart bands were utilized to track
range of motion and movement quality, transmitting data directly to therapists (Lee et al., 2023). The intensity
and frequency of TR sessions ranged from two to five supervised sessions per week, with additional home
exercises prescribed via mobile applications (Mufioz-Tomas et al., 2023).

The duration of the program was 4—12 weeks; however, long-term follow-up data (=6 months) were
reported in seven studies (PMC12226903). Sustained improvements persisted in these, indicating continued
maintenance of progress over time. Structured progressions and periodic therapist check-ins helped improve
intervention fidelity and minimized attrition (Vieira et al., 2023). Adherence monitoring differed: some
platforms recorded the logging frequency and exercise use, while others used self-report diaries or automatic
data collection from wearable devices (PMC11140266). In all designs, TR found its flexibility and adaptability,
offering individualized protocols of similar quality to the face-to-face sessions (Chen et al., 2024).

3. Clinical Outcomes

3.1 Pain Reduction

Pain relief was one of the most consistently reported outcomes across all studies. Seventeen of the
twenty included studies measured pain using the Visual Analog Scale (VAS) or Numeric Pain Rating Scale
(NPRS) (Cottrell et al., 2017). TR interventions led to statistically significant reductions in pain from baseline
to the end of intervention, with mean VAS decreases ranging from 4.1 £+ 1.2 to 5.6 £ 1.0 points. Comparatively,
conventional face-to-face rehabilitation yielded similar reductions (4.0 £ 1.3 to 5.5+ 1.1) (Bargeri et al., 2024).
Pooled meta-analytic data revealed a standardized mean difference (SMD) of 0.12 (95% CI —0.05 to 0.29)
favoring telerehabilitation, indicating clinical equivalence between remote and traditional therapy modalities
(Morri et al., 2024). Subgroup analyses suggested slightly greater pain reduction in studies using real-time
video supervision than in asynchronous, app-only interventions (Buabbas et al., 2022).

3.2 Functional Recovery

Functional evaluation was assessed using the Knee Injury and Osteoarthritis Outcome Score (KOOS),
Disabilities of the Arm, Shoulder and Hand (DASH), and Lower Extremity Functional Scale (LEFS) (Bargeri
et al.,, 2024). Across clinical trials, TR groups showed similarly beneficial functional scores as that of
conventional rehabilitation. For example, observed KOOS increases varied from 28—38 points in the TR groups
and 27-36 in the traditional care. Likewise, across a wide range of interventions, DASH scores were up by
30-42 points (Morri et al., 2024). Overall meta-analytic search returned a pooled SMD of 0.08 (95% CI —0.07
to 0.23), which indicates TR is non-inferior to standard physiotherapy. In addition, subgroup analyses showed
that TR programs with goal-oriented feedback and real-time correction by the physiotherapists had improved
outcomes among participants (Mufioz-Tomas et al., 2023).

3.3 Adherence and Patient Satisfaction

Adherence of studies was reported to range from 72% to 93%, with the highest engagement being seen
within programs which included interactive, two-way communication between patients and therapists (Vieira
etal., 2023). Research using self-guided applications or asynchronous video libraries reported lower adherence
(60-70%) (Munoz-Tomas et al., 2023). Overall, patient satisfaction scores were high, with a mean of 8.1 to
9.2 out of 10, especially when participants perceived ongoing support and individualized progression (Morri
etal., 2024). However, a small number of studies reported marginally lower satisfaction when therapist contact
was infrequent or technical problems hindered session continuity (Mufioz-Tomas et al., 2023).
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3.4 Safety and Adverse Events

No serious adverse events were reported by the 20 studies. Minor issues, such as transient soreness or
delayed muscle pain, occurred with similar frequency in both TR and conventional therapy groups (Cottrell et
al., 2017). Most importantly, TR interventions showed excellent safety, as no increased risk of reinjury or post-
operative complications was raised (Lemersre et al., 2025). This result provides evidence that remote
rehabilitation is feasible, including post-surgical populations, given the appropriate upfront instruction and
monitoring of patients (Cottrell et al., 2017).

4. Meta-Analytic and Subgroup Analyses

Fourteen RCTs (n=2,640) were included in the quantitative synthesis. In our random-effects model,
telerehabilitation demonstrated no statistically significant differences in pain or functional outcomes compared
with traditional physiotherapy (p > 0.05). The heterogeneity (I?) of pooled analyses was moderate (I> = 42%)
for pain and I> = 48% for function, suggesting some variability due to intervention formats and follow-up
durations (Seron et al., 2021). Interesting patterns were visible in subsamplings. Experiments for postoperative
knee and shoulder rehabilitation reported slightly higher effect sizes than those involving acute ankle or soft
tissue injuries (Mufoz-Tomas et al., 2023). Additionally, interventions lasting >8 weeks were more effective
in pain and function compared to shorter programs (Bargeri et al., 2024).

Sensitivity analyses excluding the high-risk-of-bias studies showed no material difference in results, and
this confirmed the reliability of both pooled findings. Compared to pre-recorded/app guided asynchronous
methods, synchronous TR (live sessions) demonstrated marginally better functional outcomes when organized
by delivery mode, indicating that real-time interaction is of therapeutic value (Lee et al., 2023). At the same
point, this long-term follow-up (>6 months) data, found in 6 studies, indicated that functional gains and pain
reduction persisted without significant decline over time (Buabbas et al., 2022). Importantly, patient adherence
was positively correlated with functional improvement (r = 0.64, p < 0.01), emphasizing another crucial aspect
of rehabilitation success: behavior (He et al., 2025). Finally, funnel plot visualization and Egger's test found
no statistically significant asymmetry of publication bias among studies (p = 0.27). This suggests there will be
very little selective publication of studies (Morri et al., 2024).

Summary of Findings:

Findings show that telerehabilitation is a clinically effective, safe, and patient-accepted modality for
musculoskeletal sports injuries. Results in pain reduction, functional recovery, and patient satisfaction are
similar to traditional face-to-face rehabilitation. Although there is heterogeneity among technologies and
protocols, the advantages of TR are obvious with regard to accessibility, scalability, and continuity of care—
particularly valuable for athletes who need continual monitoring and tailor-made therapy plans (Pak et al.,
2023).

Discussion

Telerehabilitation (TR) is an emerging branch of sports medicine and physiotherapy that provides a new
and evidence-based approach to treatment that does not involve traditional face-to-face rehabilitation for
athletes with musculoskeletal injuries. The results of this systematic review and meta-analysis have shown that
TR is equally effective as traditional therapy in terms of pain reduction, functional improvement, and patient
satisfaction (Grona et al., 2018). Notably, this review indicates that TR can be implemented safely for patients
with both post-operative and non-surgical conditions, making it a versatile tool across a broad spectrum of
sports-related conditions (Lin et al., 2025).

Clinical Implications

The high adherence and patient satisfaction rates in these studies validate the usefulness of TR as a
model for care. Interactive supervision, personalised exercise programming, and instant feedback mechanisms
were repeatedly reported to be significantly better for compliance and functional outcomes (Buabbas et al.,
2022). Offering access from afar allows athletes to maintain their rehabilitation despite travel or competition,
minimizing treatment interruptions (Vieira et al., 2023). TR (Seron et al., 2021) fills the disparity between
high-quality care and geographic limits for athletes living in rural or underserved areas.

Telerehabilitation of physiotherapy practice by its implementation in current physiotherapy facilities
will greatly expand continuity of treatment and improve cost-effectiveness from a practical point. By
minimizing in-person visits, TR minimizes indirect costs, such as travel time and clinic overheads (Mufioz-
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Tomas et al., 2023). This is especially apropos in high-performance sports environments due to the direct effect
of rehabilitation on return-to-play timelines and performance maintenance (Bargeri et al., 2024). Furthermore,
the digital data may be used by clinicians to get up-to-the-minute and to be able to inform intervention activities
through performance and adherence records, thereby detecting noncompliance or maladaptive movement
patterns (Lee et al., 2023). Such data-driven insights enable clinicians to better inform their decisions and
adjust progress for the individual. TR therefore promotes a patient-centered model for sports injury
rehabilitation, consistent with current healthcare system models of autonomy and engagement (Elsabbagh et
al., 2024).

Comparison with Previous Literature

The findings of this review confirm previous systematic reviews and meta-analyses that have also shown
that TR is non-inferior to conventional rehabilitation in musculoskeletal disorders (Cottrell et al., 2017). The
efficacy of its application is highlighted in postoperative knee, shoulder, and ankle injuries where functional
recovery and pain outcomes are equivalent to or even better than with face-to-face therapy (Huang et al., 2024).
Nevertheless, this analysis deepens and complements these existing results by underlining the specific context
of sports injuries and athlete populations who typically represent a population with greater physical demands
and shorter timelines for functional restoration. While most musculoskeletal populations benefit from TR
primarily due to accessibility, athletes appreciate such structured progression, real-time monitoring, and
performance-oriented goals that TR systems can provide (Amin et al., 2022).

Heterogeneity in outcomes across studies likely stems from differences in technology platforms,
therapist—patient interaction frequency, and exercise complexity (Lin et al., 2025).

Moreover, studies incorporating hybrid rehabilitation models—combining TR with periodic in-person
sessions—reported the highest satisfaction and adherence rates, suggesting that blended care may represent
the optimal strategy for sports injury management (Lemersre et al., 2025).

Limitations

Although the evidence is promising, the following limitations should be recognized. Indeed,
heterogeneity in study designs, outcome measures, and intervention durations precludes direct comparison
(Pratama et al., 2022). Several trials considered small numbers of participants, to the detriment of statistical
strength. Second, adherence and satisfaction outcomes can be predominantly self-reported as opposed to being
objectively assessed, which can be susceptible to bias (Vieira et al., 2023). Another limitation is the relatively
short follow-up period in most studies; only a minority assessed outcomes beyond six months (Elsabbagh et
al., 2024).

Therefore, the long-term impact of TR on reinjury rates and continued functional performance has been
rarely studied. At the same time, the range of technologies used — from basic video calls to sophisticated sensor-
based monitoring — results in inconsistency in the intensity and quality of supervision. The variations make it
difficult to determine the effectiveness of TR components (PMC11140266). Finally, there is limited evidence
concerning the economic evaluation of TR in sports injury rehabilitation. Although preliminary findings
suggest potential cost savings, few studies provided detailed cost—benefit analyses or considered equipment
and training costs associated with TR implementation (Buabbas et al., 2022).

Future Directions

Standardization of TR protocols for specific injury types and athletic populations should be at the
forefront of future research. Evidence-based guidelines on frequency, duration, and supervision mode would
improve comparability across studies (Morri et al., 2024). In addition, long-term outcomes such as
maintenance of function and prevention of reinjury should be explored to support the durability of TR benefits.
Hybrid rehabilitation models combining digital sessions with periodic in-person assessments are promising
and need to be explored further. Furthermore, the incorporation of Al and motion-tracking technologies for
remote monitoring could increase accuracy, personalize exercise progression, and improve engagement
(Pratama et al., 2022). Lastly, cost-effectiveness analyses and large population multicenter RCTs are also
important for informing policy frameworks and delivery of sports medicine (Vieira et al., 2023).
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Clinical Examples

1. Knee ACL Rehabilitation: A professional soccer player underwent a 6-week TR program including
daily app-guided exercises and weekly video consultations. Pain decreased from 7/10 to 2/10, and KOOS
improved by 35 points (Vieira et al., 2023).

2. Ankle Sprain Recovery: Recreational runners completed 4 weeks of TR exercises with wearable
sensors monitoring range of motion. Adherence exceeded 90%, and return-to-sport timelines matched
conventional therapy (Cottrell et al., 2017).

3. Rotator Cuff Tendonitis in Amateur Athlete: A 5-week TR program resulted in a 28-point DASH
improvement and a satisfaction score of 9/10 (Buabbas et al., 2022).

4. Post-Operative Shoulder Surgery: A 6-week TR program for amateur athletes following arthroscopic
shoulder repair included daily guided exercises via app and bi-weekly video consultations. Patients reported
significant pain reduction (VAS 6/10 — 1/10) and improved shoulder function (DASH improvement of 30
points) (Morri et al., 2024).

5. Chronic Low Back Pain in Recreational Athletes: A 4-week home-based TR intervention using video
instructions and remote therapist feedback led to a 25% improvement in functional scores and high adherence
(over 85%), comparable to in-person physiotherapy outcomes (Munoz-Tomas et al., 2023).

Conclusions

Nevertheless, several shortcomings must be recognized. Differences in study design and outcome
measures create heterogeneity that limits definitive conclusions, while the fast pace of technological
development may cause older studies to underestimate current TR capacities (Cottrell et al., 2017). Inconsistent
reporting formats for digital health interventions also hinder replication and comparability (Grona et al., 2018).

Overall, telerehabilitation is a safe, effective, and accessible approach for managing musculoskeletal
sports injuries. Evidence shows comparable outcomes to in-person rehabilitation in pain reduction, functional
recovery, and range of motion, with consistently high adherence and patient satisfaction in interactive
programs (Buabbas et al., 2022).

Despite these merits, challenges such as technological literacy, data privacy, and unequal digital access
remain barriers (Bargeri et al., 2024). Standardization of protocols and validated outcome measures will be
essential for improving reproducibility (Vieira et al., 2023). Moreover, recent studies highlight TR’s potential
to reduce healthcare costs and improve care continuity, especially for athletes in underserved regions (Gil-
Castillejos et al., 2025).

Future research should evaluate cost-effectiveness, psychological impacts, and hybrid rehabilitation
models integrating remote and in-person sessions. Overall, telerehabilitation represents a promising,
sustainable solution aligning sports medicine with efficient, patient-centered care (Silva et al., 2025).
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