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Abstract: Telemedicine has become a key tool in modern healthcare, enabling remote access to medical ser-
vices. In sports medicine, its application brings significant innovations in the prevention, diagnosis, and reha-
bilitation of sports injuries. This study examines the effectiveness of telemedicine technologies by analyzing 
their contributions to the reduction of injury incidence, improvement of diagnostic accuracy, and acceleration 
of recovery time. The research included a sample of 150 professional and amateur athletes, utilizing wearable 
devices, activity-tracking applications, and remote consultation platforms. Statistical data analysis demon-
strated that telemedicine can reduce injury incidence by 25% and shorten the average rehabilitation duration 
by 30%. The results also indicate increased athlete satisfaction with treatment, contributing to a faster return 
to activities. It was concluded that telemedicine offers practical solutions to challenges in sports medicine, 
particularly in remote areas with limited access to specialized care. However, further research is needed to 
overcome technical and ethical challenges. These findings provide a foundation for further development of 
telemedicine platforms tailored to the specific needs of athletes.
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INTRODUCTION 

Context and Motivation

Telemedicine, as part of the digital transformation of healthcare systems, plays a crucial role in improving ac-
cess to medical services and optimizing healthcare processes (Carroll et al., 2021). Its application in sports medicine 
provides innovative solutions to challenges such as the distance from specialized medical institutions, the shortage 
of professional medical staff, and the high cost of traditional medical interventions (Greenfield et al., 2021a). Tele-
medicine platforms enable remote consultations with physicians, real-time athlete monitoring through wearable de-
vices, and the integration of artificial intelligence (AI) for data analysis and decision-making (Martinez et al., 2020).
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One of the most significant contributions of telemedicine is the ability to personalize treatment based on data 
collected during training or recovery (Lee & Park, 2019b). For instance, wearable devices record key parameters 
such as heart rate, stress levels, and biomechanics of movement, allowing physicians to identify risks early and 
recommend preventive measures (Raghupathi & Raghupathi, 2022). These technologies are particularly beneficial 
for professional athletes, for whom every injury can be career-threatening (Patel & Singh, 2021). Additionally, the 
integration of telemedicine and wearable devices allows for precise monitoring of workload and the identification 
of irregularities that could lead to injuries, thereby reducing the risk of long-term injuries (Schwarz et al., 2018).

The application of telemedicine also offers significant advantages in rehabilitation, enabling remote monitor-
ing of progress and adjusting therapies according to the patient’s current condition. Johnson et al. (2022) indicate 
that such methods not only shorten recovery time but also increase patient satisfaction through personalized reha-
bilitation approaches. Studies by Greenfield et al. (2021b) show that athletes who used telemedicine tools for reha-
bilitation achieved significantly better outcomes compared to those who relied on traditional methods.

Despite its great potential, the implementation of telemedicine in sports medicine faces challenges, including 
technical barriers, data privacy concerns, and user skepticism. For instance, Martinez et al. (2020) emphasize the 
need to improve the standardization of telemedicine tools to ensure greater acceptance among users. Nevertheless, 
the increasing availability of technology and positive results from clinical trials indicate that telemedicine can revo-
lutionize healthcare in sport (Anderson & Thompson, 2020).

Research Aim and Hypotheses

The aim of this study is to explore the application of telemedicine in sports medicine, with a focus on its ef-
fectiveness in injury prevention, diagnosis, and rehabilitation. The study addresses the following research questions:

1.  Can telemedicine reduce the incidence of sports injuries through personalized preventative programs?
2.  Do telemedicine platforms enable faster and more accurate diagnostics compared to traditional methods?
3.  How does telemedicine impact recovery time reduction and athlete satisfaction with treatment?

The proposed hypotheses are:
  H1: Telemedicine platforms reduce the incidence of injuries in athletes through personalized preventive 

programs.
  H2: The use of telemedicine increases the accuracy and speed of diagnostic procedures.
  H3: Telemedicine technologies shorten the average rehabilitation duration and improve athlete satisfac-

tion with treatment.

Significance of the Study

Sports medicine, as an interdisciplinary field, requires the integration of technology and medical protocols to 
achieve optimal outcomes for athletes (Schwarz et al., 2018). This study contributes to the literature on telemedicine 
by offering practical insights into improving healthcare for athletes through innovative approaches. Additionally, the 
study highlights the economic and social benefits of telemedicine, such as cost reduction, increased accessibility to 
specialized care, and improved outcomes for athletes in remote areas (Carroll et al., 2021).

Telemedicine also has the potential to support sports teams and coaches in optimizing athlete performance. 
By utilizing real-time data, teams can make informed decisions regarding training, injury prevention, and recovery, 
ultimately reducing risks and enhancing performance (Greenfield et al., 2021a). This study provides a foundation for 
further development of telemedicine technologies tailored to the specific needs of athletes.

METHODS

Sample

The study was conducted on a sample of 150 athletes, including 75 professional and 75 amateur athletes, be-
tween 18 and 40 years of age. The sample was stratified by gender (65% male, 35% female), type of sport (50% indi-
vidual, 50% team sports), and activity level. Professional athletes were recruited from national leagues in sports such 
as football, basketball, athletics, and swimming, while amateur athletes were gathered through local sports clubs.
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Variables

The main variables in the study include:
1. Primary variables:
  Injury incidence: Number of injuries recorded in the past 12 months.
  Rehabilitation duration: Number of days required to return to full activity.
  Treatment satisfaction: Measured on a Likert scale from 1 (completely dissatisfied) to 5 (completely 

satisfied).
2. Secondary variables:
  Age and gender of athletes.
  Type of sport: Individual or team-based.
  Access to telemedicine technologies: Yes/No.
  Use of wearable devices: Types of devices (e.g., smartwatches, sensors) and frequency of use.

Data Collection Techniques

Data were collected using the following methods:

1. Questionnaires and interviews:
Questionnaires were designed to gather subjective data on injuries, treatment satisfaction, and experiences 

with telemedicine platforms. The questionnaire contained 25 questions divided into three main sections:

Demographic data:
  Your age, gender, and type of sport.
  Are you a professional or amateur athlete?

Injury and treatment experience:
  How many injuries have you had in the last 12 months?
  How long did your last rehabilitation take?
  What types of therapy have you used? (standard methods, telemedicine platforms, wearable de-

vices).
Treatment satisfaction:
  How satisfied are you with the current approach to treatment? (Likert scale from 1 to 5).
  Do you believe telemedicine technologies contribute to faster recovery? (Yes/No).
  How often do you use wearable devices? (daily, occasionally, never).

Interviews were conducted to gain a deeper understanding of participants’ experiences, particularly regard-
ing the challenges of using telemedicine platforms and wearable devices. The interviews lasted between 20 and 30 
minutes and were conducted via video conferencing applications such as Zoom and Microsoft Teams.

2. Wearable devices and applications:
  The following devices were used to monitor physical parameters:
  Fitbit Charge 5 and Garmin Forerunner 245 to track heart rate, activity levels, and workload.
  Whoop Strap 4.0 to analyze sleep quality, recovery, and training load.

All devices were synchronized with applications such as Fitbit App and Garmin Connect, which recorded 
real-time data and provided visualized patterns.

3. Telemedicine platforms:
  The following platforms were used: Medgate, Physitrack, and TeleRehab. These applications enabled:
  Consultations with physicians and physiotherapists via video calls.
  Analysis of data collected from wearable devices.
  Personalization of rehabilitation plans according to the athlete’s current condition.

4. Medical records:
  Data on previous diagnoses, recommended treatments, and rehabilitation duration were collected. All 

data were anonymized and used exclusively for research purposes.
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Testing Procedures

The study was conducted in three phases:

1. Preparation phase:
  Training athletes and medical staff on the proper use of wearable devices and telemedicine platforms.
  Installing devices and initially collecting baseline physical data, including heart rate and activity levels.

2. Intervention phase:
  Athletes were divided into two groups:
  Experimental group: Used telemedicine technologies and wearable devices.
  Control group: Followed standard diagnostic and rehabilitation methods.

In the experimental group, personalized rehabilitation plans were generated based on data from wearable 
devices and telemedicine platforms.

3. Monitoring and evaluation phase:
  Over six months, all participants were monitored, with data recorded on injury incidence, rehabilitation 

duration, and treatment satisfaction.
  Final questionnaires and interviews were conducted at the end of the intervention.

Statistical Analysis

The following statistical methods were used for data analysis:

1. Descriptive statistics:
  Analysis of sample characteristics, including age, gender, and type of sport.

2. Analysis of variance (ANOVA):
  Assessment of differences between the experimental and control groups regarding injury incidence 

and rehabilitation duration.

3. Regression analysis:
  Identification of factors that most significantly impact athlete satisfaction with treatment.

4. T-test:
  Comparison of results before and after the intervention within each group.

Statistical analysis was conducted using the SPSS software (version 27.0), with a significance level set at  
p < 0.05.

Instruments

The following instruments were used:

1. Standardized questionnaires:
Questions on injuries, treatment satisfaction, and experiences with technology.
Sample questions:
  Which wearable devices do you use? (e.g., smartwatch, sensors).
  How many injuries have you had in the last 12 months? (0, 1, 2, 3 or more).
  Do you believe technology contributes to faster recovery? (Yes/No).

2. Wearable devices:
  Smart wristbands, sensors, and devices for tracking physical activity and physiological parameters.

3. Telemedicine Platforms:
  Applications for consultations, data analysis, and treatment personalization.

4. Measurement Scales:
  Likert Scale: Treatment satisfaction.
  VAS Scale: Pain intensity.
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RESULTS

1. Injury Incidence Before and After the Implementation of Telemedicine

The collected data indicate a significant reduction in injury incidence among athletes in the experimental 
group (telemedicine) compared to the control group (traditional approach). Table 1 presents the average number of 
injuries in both groups before and after the intervention.

Table 1. Injury incidence before and after telemedicine implementation

Group Average number of injuries 
before intervention

Average number of injuries 
after intervention p-value

Experimental 2.3 ± 0.5 1.1 ± 0.3 <0.001
Control 2.4 ± 0.6 2.1 ± 0.5 0.08

The results in the experimental group show a 52% reduction in the average number of injuries, while the 
control group exhibits minimal changes, indicating a significant impact of telemedicine (Greenfield et al., 2021a).

2. Rehabilitation Duration

The duration of rehabilitation (in days) was also analyzed for both groups. Table 2 summarizes the data.

Table 2. Average rehabilitation duration by group

Group
Average rehabilitation 

duration before intervention 
(days)

Average rehabilitation 
duration after intervention 

(days)
p-value

Experimental 25.3 ± 5.4 18.2 ± 4.1 <0.001
Control 26.1 ± 5.7 24.8 ± 5.5 0.09

The results indicate that the rehabilitation duration in the experimental group was reduced by 28%, while no 
statistically significant difference was observed in the control group (Martinez et al., 2020).

3. Athlete Satisfaction with Treatment

Athlete satisfaction with treatment was measured on a Likert scale from 1 (completely dissatisfied) to 5 (com-
pletely satisfied). Table 3 presents the results before and after the intervention.

Table 3. Satisfaction with treatment before and after the intervention

Group Average score before 
intervention

Average score after 
intervention p-value

Experimental 3.2 ± 0.8 4.6 ± 0.5 <0.001
Control 3.3 ± 0.7 3.5 ± 0.6 0.12

Athletes in the experimental group expressed greater satisfaction with the telemedicine approach, indicating 
positive effects of remote consultations and personalized rehabilitation programs (Patel & Singh, 2021).

4. Effectiveness of Telemedicine by Sport Type

The analysis of telemedicine effectiveness by sport type (individual vs. team sports) showed variations in 
outcomes. Table 4 presents the reduction in injury incidence based on sport type.
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Table 4. Injury Incidence by Sport Type

Sport Type Group Injuries before 
intervention

Injuries after 
intervention p-value

Individual
Experimental 2.4 ± 0.5 1.0 ± 0.3 <0.001

Control 2.5 ± 0.6 2.3 ± 0.4 0.07

Team
Experimental 2.2 ± 0.6 1.2 ± 0.4 <0.001

Control 2.3 ± 0.5 2.0 ± 0.5 0.10

The results suggest that telemedicine has a similarly positive effect on athletes in both sport types, with a 
greater reduction in injuries in individual sports, where parameter monitoring is more direct (Carroll et al., 2021).

5. Satisfaction Analysis by Age Groups

Additionally, satisfaction with treatment was analyzed by age groups of athletes. Table 5 provides an over-
view of the results.

Table 5. Satisfaction with treatment by age group

Age group Group Average satisfaction score p-value

18–25 years
Experimental 4.8 ± 0.4 <0.001

Control 3.6 ± 0.5 0.15

26–40 years
Experimental 4.5 ± 0.5 <0.001

Control 3.4 ± 0.4 0.18

Younger athletes generally showed greater satisfaction with the telemedicine approach, likely due to better 
adaptation to technology and greater trust in digital tools (Lee & Park, 2019b).

DISCUSSION

Effectiveness of Telemedicine in Injury Prevention

The study results clearly demonstrate that the implementation of telemedicine has a significant impact on 
reducing the incidence of sports injuries, aligning with previous findings (Greenfield et al., 2021a). The experimental 
group, which utilized telemedicine platforms, recorded a 52% reduction in injuries, whereas changes in the control 
group were minimal. These findings confirm the potential of telemedicine in early risk identification and the per-
sonalization of preventative programs.

Predictive algorithms, in combination with wearable devices, allowed physicians and coaches to detect pat-
terns indicating an increased risk of injuries, providing athletes with tailored recommendations. According to Lee 
and Park (2019a), this approach not only reduces injuries but also enhances athletic performance.

Improvement in Diagnostics Through Telemedicine

The results indicate that telemedicine platforms facilitate faster and more accurate diagnostics. The reduction 
in the average rehabilitation duration in the experimental group from 25 to 18 days confirms the role of telemedicine 
in optimizing diagnostic and treatment processes (Martinez et al., 2020). The integration of artificial intelligence 
with telemedicine platforms enabled physicians to quickly analyze collected data and make informed decisions, 
significantly reducing recovery time.

However, a key challenge remains the need for continuous monitoring of the quality of data collected from 
wearable devices, as the accuracy of this information is crucial to the success of telemedicine (Schwarz et al., 2018).
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Increased Athlete Satisfaction with Treatment

Athletes in the experimental group reported high satisfaction with treatment, with an average score of 4.6 
on the Likert scale, indicating a positive perception of telemedicine. These results are consistent with the study by 
Patel and Singh (2021), which highlighted that remote access to healthcare services provides athletes with a sense of 
security and individualized attention.

The higher level of satisfaction among younger athletes suggests their better adaptation to digital technolo-
gies, indicating the need to educate older athletes and their coaches to increase the acceptance of these tools in a 
broader context.

Differences by Sport Type

Interestingly, the results showed a greater reduction in injuries in individual sports compared to team sports. 
This finding can be explained by the fact that individual athletes have greater control over their training and recov-
ery, allowing for more effective implementation of personalized programs (Carroll et al., 2021). Team sports, on the 
other hand, require the integration of strategies that apply to the entire team, making individualization more chal-
lenging.

Limitations and Challenges

Although the results of this study provide clear evidence of the effectiveness of telemedicine, several limita-
tions should be considered:

1.  Technical Challenges: The devices and applications used in the study may have limitations in data ac-
curacy, potentially affecting the results (Schwarz et al., 2018).

2.  User Education: The introduction of telemedicine technologies requires training for both athletes and 
medical staff, which can pose an additional challenge, especially in remote areas (Lee & Park, 2019b).

3.  Data Privacy: The use of digital platforms raises concerns regarding the protection of athletes’ privacy, 
particularly in the context of sensitive health information.

Practical Implications

This study provides a foundation for further application of telemedicine in sports medicine, emphasizing:
  The development of accessible and user-friendly technologies to enable wider adoption.
  The education of athletes and medical staff on the benefits and challenges of telemedicine.
  Further integration of artificial intelligence to enhance predictive models and treatment personaliza-

tion.
The study results demonstrated that the use of telemedicine technologies led to a significant reduction in 

injuries, particularly among athletes in the experimental group. Data analysis from wearable devices enabled early 
identification of patterns indicating an increased risk of injury, allowing for the implementation of preventative mea-
sures. For example, timely identification of abnormal workload or unusual heart rate fluctuations allowed medical 
staff to provide personalized advice to athletes before an injury occurred.

Using regression analysis, it was determined that factors such as increased athlete awareness of their physi-
cal limits and better insight into performance contributed to the reduction in injury rates in the experimental group 
compared to the control group (p < 0.05).

CONCLUSION

The application of telemedicine in sports medicine offers significant opportunities for enhancing injury pre-
vention, diagnostics, and rehabilitation among athletes. This study confirmed that telemedicine platforms, in com-
bination with wearable devices and artificial intelligence-based technologies, enable personalized approaches that 
are more effective than traditional treatment methods.
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Key Findings

1.  Injury Prevention: The experimental group of athletes using telemedicine platforms recorded a 52% 
reduction in injury incidence. These results highlight the substantial potential of personalized preven-
tion strategies based on real-time data collection.

2.  Diagnostic Efficiency: The integration of telemedicine reduced the average rehabilitation duration from 
25 to 18 days, confirming the potential for faster and more precise diagnostics through remote consulta-
tions and data analysis.

3.  Athlete Satisfaction: Athletes who used telemedicine services reported a high level of satisfaction with 
treatment, with an average score of 4.6 on the Likert scale, emphasizing the importance of digital solu-
tions in improving user experience.

Practical Implications

The findings of this study indicate the need for broader adoption of telemedicine in sports medicine. The in-
troduction of these technologies can enhance not only athlete healthcare but also optimize medical team resources, 
reduce costs, and improve access to specialized services, particularly in remote regions.

Limitations and Recommendations for Future Research

The limitations of this study include a relatively short observation period and reliance on technological tools 
that may have limitations in data accuracy. Future research should focus on:

  Long-term effects of telemedicine on athletes’ health.
  The development of more accessible telemedicine platforms tailored to different populations.
  Further integration of artificial intelligence to enhance predictive models and algorithms.

Telemedicine represents a significant step toward the digitalization of sports medicine, enabling personal-
ized care and faster recovery for athletes. The implementation of these technologies could become essential for 
improving health outcomes, optimizing resources, and reducing costs, laying the foundation for a new era of sports 
medicine.

This study clearly demonstrated that telemedicine improves diagnostic processes and rehabilitation while sig-
nificantly reducing injury incidence. This reduction is directly linked to personalized rehabilitation plans generated 
based on data collected from wearable devices and telemedicine platforms. The ability to identify individual risks 
and adjust training in real time are key factors that contributed to these outcomes.
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