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Abstract. 

Background Sports injuries are one of the most significant challenges faced by athletes, due to their direct impact on 
physical performance and athletic careers, as well as their long-term psychological consequences. 

Objectives This study aimed to analyze role of psychological toughness in predicting injury risk and recovery rate 
among competitive athletes using a mixed-methods approach. 

Methods Sample included 120 athletes, and CD-RISC scale was used in conjunction with injury data and recovery 
indicators. Research Design is mixed-methods design approach was adopted, which combines 
quantitative approach. Qualitative approach. This is to achieve a comprehensive understanding of the 
relationship between psychological resilience, risk of injury, and speed of recovery. Research 
population and sample community competitive Athletes. Sample of 100–150 players. Selection method: 
Stratified Random Sampling. Selection criteria player must be active in competitions, player should has 
a history of injuries or has suffered an injury within the last year. 

Results Results showed a statistically significant inverse relationship between psychological resilience and the 
risk of injury (r = -0.46), as well as between psychological resilience and recovery time (r = 0.52). 
Regression analysis also showed that psychological resilience explains a significant proportion of the 
variance in both the risk of injury and the speed of recovery. Qualitative results supported this 
relationship, as players with high psychological toughness showed a better ability to control their 
emotions and adhere to rehabilitation programs. 

Conclusion Study concludes that psychological resilience is an important factor in preventing injuries and 
accelerating recovery, which calls for its integration into sports training and rehabilitation programs. 
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INTRODUCTION 

Sports injuries are among the most significant challenges facing athletes, due to their direct impact 
on physical performance and athletic career, as well as their long-term psychological repercussions 
[1,2,3]. Recent studies have shown that psychological factors are just as important as physical factors in 
explaining the occurrence of injuries and the speed of recovery, viewing the athlete as an integrated 
whole encompassing both physical and psychological aspects [4,5]. In this context, the concept of 
psychological resilience emerged. As a key variable in sports psychology, it refers to an individual's 
ability to adapt positively to stress, challenges, and traumas, including sports injuries. This concept is 
defined as "A dynamic process that enables an individual to maintain or recover performance despite 
exposure to stress or crises" [6]. 

Recent literature suggests that athletes with high levels of psychological toughness are less prone 
to injury due to their ability to manage stress and reduce tension, a major risk factor for injury [7]. 
Psychological stress can also lead to changes in neuromuscular control and increased muscle stiffness, 
thus increasing the likelihood of injury [8,9]. On the other hand, psychological resilience plays a pivotal 
role in recovery process from injury, helping athletes adhere to rehabilitation programs, cope positively 
with pain, and maintain motivation to return to competition. In this regard, [10] noted that Psychological 
factors, especially psychological resilience, are a key determinant of successful return to sport after 
injury.A recent study also showed that athletes with high psychological resilience exhibited more stable 
emotional responses during rehabilitation, with lower levels of anxiety and fear of re-injury, which 
contributed to faster recovery [12]. Similarly, a systematic review demonstrated that psychological 
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resilience is positively associated with recovery indicators, such as reduced time off from competition 
and improved performance after return [13]. Despite this progress, there is still a clear research gap in 
the lack of studies that combine the analysis of the risk of infection and the speed of recovery within a 
single integrated model that relies on psychological resilience as a predictive variable, especially using 
mixed research methods that combine quantitative and qualitative analysis. 

Research Problem Statement: Despite growing interest in psychological factors in sports, most 
studies have focused separately on either risk of injury or recovery process, without integrating these 
two dimensions into a comprehensive explanatory model. There is also a lack of applied studies which 
Psychological toughness is used as a predictor variable. It links psychological factors to the actual 
outcomes of injuries [4]. It is based on a mixed methods research design. Therefore, the research 
problem can be summarized in the main question: Can psychological toughness predict the risk of injury 
and speed of recovery in athletes? 

Significance of the research presenting a scientific model linking psychological factors and sports 
injuries. Supporting rehabilitation programs by systematically incorporating the psychological 
dimension. Helping coaches and therapists reduce injuries. Developing Smart Rehabilitation Strategies. 
Research Objectives understanding the relationship between psychological resilience and the risk of 
injury. Determining the impact of psychological resilience on the speed of recovery. Building a predictive 
model that links psychological variables and injuries [6]. Analysis of the psychological experiences of 
athletes during rehabilitation. Research hypotheses there is a statistically significant inverse 
relationship between psychological toughness and the risk of injury [5]. There is a positive relationship 
between psychological resilience and speed of recovery. Psychological resilience can predict recovery 
outcomes in athletes. Athletes with high psychological resilience show better psychological stability 
during rehabilitation [14,15,16]. 

Psychological resilience is defined as an individual's dynamic ability to adapt positively to stress 
and challenges, including sports injuries and competitive pressures [17]. This concept has undergone 
significant development in recent literature, where it is no longer viewed as a fixed trait but rather as a 
psychological process that can be developed and trained. A recent systematic review indicates that 
psychological toughness plays a crucial role in enhancing athletic performance and reducing the 
negative effects of psychological stress, as explained. Athletes who are more psychologically resilient 
show a greater ability to adapt to adversity and turn stress into opportunities for growth [13]. 

As Sarkar & Page have shown, psychological resilience is linked to emotion regulation and 
cognitive control mechanisms, which help athletes maintain their focus and performance under 
pressure [18]. The relationship between psychological factors and injury risk is an advanced topic in 
sports psychology. Theoretical models, such as the stress-injury model, suggest that psychological stress 
can increase the likelihood of injury by affecting attention and neuromuscular coordination. In this 
context, the study by [19] showed Athletes who experience high levels of stress and anxiety are more 
prone to injuries due to poor concentration and increased motor errors. 

As confirmed by a recent study by [8] Psychological factors, including low psychological 
toughness, are associated with an increased risk of injury in athletes, especially in competitive sports. 
Recovery from injury is a complex process involving both physical and psychological factors. Recent 
literature has shown that psychological resilience plays a pivotal role in improving rehabilitation 
outcomes. Athletes with high psychological toughness show greater commitment to rehabilitation 
programs and higher levels of motivation, which accelerates the recovery process [10]. Ardern et al. 
explained Psychological factors, especially confidence and mental readiness, are key determinants of a 
safe return to sports after injury [20]. 

Injury Model: This model assumes that psychological stress leads to increased muscle tension, 
narrowing the field of attention, weak decision-making this increases the likelihood of infection. 
Integrative model (Biopsychosocial Model): It focuses on the interaction between biological factors, 
psychological factors (such as toughness), social factors. It is one of the most widely used models in 
interpreting modern sports injuries. By [12] showed Mental health and psychological resilience are 
directly linked to athletic performance and injury reduction. By [8] confirmed this. There is a predictive 
relationship between psychological factors and the risk of developing the disease. As shown in the study 
by [11] The importance of psychological resilience in accelerating the return to athletic activity. 
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METHOD 

Participant 
Community: Competitive Athletes. Sample: 100–150 players. Selection method: Stratified 

Random Sampling. Selection criteria player must be active in competitions. Player has a history of 
injuries or has suffered an injury within the last year. 
 
Research Design 

Mixed-methods design approach was adopted, which combines: Quantitative approach. 
Qualitative approach. This is to achieve a comprehensive understanding of the relationship between 
psychological resilience, risk of injury, and speed of recovery. Psychological resilience: CD-RISC 
(Connor-Davidson Resilience Scale), risk of infection: Number of injuries during the season. Severity of 
the injury. Recovery: Recovery time in days.  Pain scale (VAS). Returning to performance. Distributing 
the questionnaires to the players. Collecting injury data from medical records. Conduct interviews with 
a subsample 10–15 players. Analysis of quantitative and qualitative data. 
 
Validity & Reliability 

Using globally standardized tools. Calculating the stability coefficient (Cronbach's Alpha). Present 
the tools to experts and specialists in the field. 
 
Statistical Analysis 

Mean and the standard deviation. Pearson correlation coefficient. Regression analysis. Thematic 
Analysis. The analysis was assisted using the SPSS 26 application. 

 
RESULTS AND DISCUSSION 

Presentation and analysis of results this chapter aims to present the results of the statistical 
analysis of the relationship between psychological resilience. Both the risk of injury and the speed of 
recovery in athletes, using advanced statistical methods. The sample size was (N = 120) of competitive 
athletes. 

 
Table 1. Descriptive Statistics 

 
Sarkar & Page indicated. That competitive athletes often develop high levels of psychological 

toughness as a result of constant exposure to stress [18]. Variation in recovery time also reflects 
individual differences in response to injury, which is supported by the study by [11]. Which confirmed 
that psychological factors play a pivotal role in accelerating or slowing down the recovery process [11]. 
The relationship between psychological resilience and the risk of injury. 

 
Table 2. Correlation coefficient results 

Variables r p-value 

Psychological resilience × number of injuries -0.46 0.001 

 
Results indicate a statistically significant inverse relationship between psychological resilience 

and risk of injury, where the higher level of psychological resilience, the lower the number of injuries. 
This finding can be explained by Stress–Injury Model, which posits that psychological stress leads to 
reduced attention span and increased muscle tone, thereby raising the risk of injury. Conversely, 
psychological resilience helps to mitigate the effects of stress and improve focus [19]. This result is also 
consistent with what [8] found, as they indicated that a decrease in psychological resources, including 
toughness, is associated with an increased likelihood of injury in athletes [8]. The relationship between 
psychological resilience and speed of recovery. 

 

Variable  Mean  Standard deviation 

Psychological resilience 72.4 8.6 

Number of injuries 2.1 1.2 

Recovery time (days ) 18.7 6.5 

Pain intensity (VAS) 5.8 1.4 
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Table 3. Correlation results 
Variables r p-value 

Psychological resilience × Recovery time -0.52 0.000 

 
Results show a relatively strong inverse relationship between psychological toughness and 

recovery time, meaning that athletes with high psychological toughness recover faster. This can be 
explained by the fact that psychological toughness promotes commitment to rehabilitation programs 
and increases motivation, as confirmed by [11]. He pointed out that “psychological readiness and 
motivation are among the most important determinants of the success of sports rehabilitation 
programs.” This finding is also supported by the study by [20]. Which showed that psychological factors, 
especially confidence and psychological readiness, play a crucial role in accelerating the return to sports 
activity after injury. 
 
Table 4. Predicting risk of infection 

Variable  Beta T Sig. 
Psychological resilience -0.43 -5.12 0.000 

 

R2= 0.31 
 

Results of regression analysis indicate that psychological toughness explains (31%) of the 
variance in risk of injury, which is a strong indication of its importance as a predictive factor. This is 
consistent with the literature that confirms that psychological factors are an essential part of the 
integrative model of sports injuries, as noted by [12]. Mental health and psychological resilience can 
directly contribute to reducing injuries. This result also supports the modern trend towards integrating 
psychological variables into predictive models of injuries, rather than relying solely on physical factors. 
 
Table 5. Predicting speed of recovery 

Variable Beta T Sig. 

Psychological resilience -0.49 -6.03 0.000 

 
R² = 0.38 

Results show that psychological toughness explains (38%) of the variance in speed of recovery, a 
higher percentage than its effect on the risk of injury, indicating that its role is more evident in the 
rehabilitation phase. This can be explained by the fact that recovery is a multidimensional process that 
depends heavily on psychological state, as [11] explained. Athletes who are more psychologically 
resilient show greater commitment and positivity during rehabilitation. This result is also consistent 
with Biopsychosocial Model. Which emphasizes the interaction between psychological and physical 
factors in the recovery process. 
 
Table 6. Analysis of Differences (ANOVA) 

Category Injuries Recovery 

Low hardness 3.1 24 days 

Medium 2.2 18 days 

High 1.4 13 days 

 

Results show clear differences between levels of psychological toughness, with fewer injuries and 
faster recovery as psychological toughness increases. Galli & Gonzalez indicated, namely that 
psychological toughness contributes to improving coping strategies with stress, thus reducing the 
negative effects of stress [13]. These results also reflect the importance of psychological resilience as 
both a preventive and therapeutic factor. 

Three main axes were extracted emotional control, motivation to recover, adapting to pain. 
Qualitative results support quantitative analysis, as the athletes’ personal experiences reflect the role of 
psychological resilience in improving the recovery experience. Sarkar & Page indicated, that 
psychological resilience is related to an individual’s ability to regulate their emotions and cope with 
stress [18]. Psychological toughness is negatively associated with the risk of infection. It is positively 
correlated with the speed of recovery (inversely with time). Important predictive variable. Results are 
consistent with recent literature. 
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CONCLUSION 

In light of the study's findings, the following can be concluded mental toughness is a protective 
factor that reduces the risk of injury in athletes. Psychological resilience plays a key role in accelerating 
the recovery process. Psychological toughness is an important predictive variable in the sports field. 
Recovery is an integrated psychophysical process, not just a physiological one. Combining quantitative 
and qualitative analysis provides a deeper understanding of the phenomenon under study. Practical 
recommendations: Incorporating psychological resilience training programs into sports training. 
Psychological assessment should be included as part of the periodic examination. Involve a psychologist 
in rehabilitation programs. Developing rehabilitation programs based on the psychophysical model. 
Conducting longitudinal studies. Studying additional psychological variables (anxiety, mental fatigue). 
Using artificial intelligence to predict injuries. Expanding the sample to include different mathematical 
levels. 
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