Psychological of Sport Injury

Introduction
In 2017 526,000 injuries were reported with basketball ranking the highest, followed by bicycling, and football (Iii.org, 2019). The number of injuries continues to increase as the number of athletes participating in sports increases. The risk of injury and its consequences are an integral part of all sporting activities, whether playing at a recreational or competitive level. A sporting injury is a period of inactivity and the result of an injury can be a stressful situation due to the pain and discomfort included in the injured area, the emotional reactions, the potential of needing to be hospitalized and surgical intervention; the feeling of not having control over a situation, and, on occasions, the chronic deterioration or permanent disability (Saez De Heredia and Munoz, 2004). Although and injury does affect physical capabilities, the situation also affects psychological aspects. Injuries can cause professional athletes to not get paid due to the lack of playing time and therefore increase life-stress and cause emotions and sensations of anxiety, fear, depression, loneliness, and mood disturbance. Throughout the years, several psychological models have been created to discover the prediction of occurrence, responses to injury by an athlete and recovery stages that an athlete goes through. Using this knowledge, interventions have been proposed to support athlete’s through their rehabilitation process. 

Prediction of Occurrence
Although most would assume that acute injuries are directly related to physical factors, there has only been a small amount of evidence to support this assumption. However, two types of interrelated risk factors have been accepted to cause injuries: extrinsic and intrinsic. An extrinsic risk factor relates to the type of sport, the way it is practiced, and the equipment involved. On the other hand, and intrinsic risk factor relates to an individual’s physical and psychological features. Williams and Anderson (1998) created a Stress Response Model of Injury with the goal to predict the occurrence of sport injury. It explains that when athlete’s experience stressful situations, their history of stressors, personality, and coping resources will influence the likelihood of an injury due to the response to stress. Personality traits, such as competitive trait anxiety, perfectionism, mood states, and self-confidence, will allow individuals to perceive situations and events as stressful. History of stressors consists of life stress, daily hassles, life changes, and previous injuries which can cause a disturbance to concentration on training and competition and therefore increase the risk of injury. Coping resources, such as general coping behaviours, social support, psychological skills, relates to how individuals will deal with having stress in their life. In other words, an athlete who is placed in a stressful situation will appraise the situation as stressful and therefore exhibit greater physiological activation and attentional disruption. 
There is an association between the history of stressors and injury rates, which relates to the prolonged stress that generates changes in the functions of the brains neurological networks, such as decreased communication between the left and right cerebral hemispheres and the information flow between the brain functions. As a result, an athlete’s ability to make decisions decreases which therefore increases the risk of injury (Slimani, Bragazzi, Znazen, Paravlic, Azaiez, 2018).

Response to Injury
An athlete being injured is a major life event and affects the athlete’s interlinking emotions, cognitions, and behaviours. An injured athlete experiences elevated levels of shock, devastation, depression, confusion, anger, anxiety, frustration, worry, and isolation as well as decreased levels of self-confidence and self-esteem. Furthermore, Walker, Thatcher, and David, (2007) describes a Grief and Cognitive Appraisal model (Kubler-Ross, 1969) that have been proposed as a way of describing the psychological response to athletic injury. The grieving athlete passes through a series of five stages: denial anger, bargaining, depression, and acceptance. Although, athletes may have different reactions depending on the number of previous injuries they’ve had or the amount of motivation they possess based on the social support they receive (Santi and Pietrantoni, 2013). Furthermore,  O’Connor, Heil, Harmer, and Zimmerman (2005) proposed a model The Affective Cycle of injury including 3 different responses: denial, distress, and determined coping. This model was created as it does not have a predetermined sequence because emotions change over the course of the rehabilitation process. Denial relates to athlete who refuses the consequences of the injury, such as receiving the severity of the injury and its effects on one’s sporting career or on quality of life. On the other hand, denial can come across as a positive attribute if an athlete is motivated to follow a rehabilitation program and to recover sooner than expected. Denial will occur immediately after the injury occurred and the beginning of the rehabilitation process. Distress is considered to be a negative emotion caused by an injury, such as anxiety, depression, anger, fear, and feeling of loss. Although distress can be present during the early phases of an injury, it is adaptive to the injury process. Finally, determined coping is the process of an athlete coping with the new situation once overcoming the passive attitude. This includes: evaluating resources, setting realistic goals, maintaining commitment,  focusing on the program, and cooperating with the medical team. This stage occurs near the end of the rehabilitation process and then the athlete has overcome denial and is able to manage distress. 
Wiese-Bjornstal, Smith, Shaffer, Morrey, (1998) proposed the Integrated Model of Psychological Response to Sport Injury (Appendix 1) where they describe a number of factors that contribute to and influence the cognitive appraisal process. Cognitive appraisals are processes of an individual’s evaluation of the extent of a potentially stressful situation. Appraisals influence the way in which an individual copes with a stressful situation, while coping is an individual effort to manage a circumstance that he/she appraises stressful. This model suggests the individuals interpretation of an injury due to how stressed is perceived, and will therefore influence the athlete’s cognitive, emotional, and behavioural responses (Carson and Polman, 2008). The integrated model’s first section reflects the impact of psychological variables on the likelihood of injury onset. Meanwhile, the remaining sections of the model explain the stress response to the post-injury phase, where the injury itself is considered the stressor and the extent of the stress is determined by the athlete’s cognitive appraisals. 
Personal factors and situational factors affect cognitive appraisals. Personal factors consist of the injury itself (e.g. severity, type), individual differences (athletic identity, self-motivation, pain tolerance), demographic (gender, age), and physical (e.g. physical health status, use of ergogenic aids). On the other hand, situational factors relate to the sport (e.g. type, level of competition, time in season), social (e.g. coach influence, teammate influence), and environmental (e.g. rehabilitation environment, accessibility to rehab). These appraisals affect behaviour response (e.g. adherence to rehabilitation, effort and intensity) and emotional responses (fear, tension, anger, frustration). These aspects are considered the dynamic core and should be viewed as three-dimensional spiral that heads in an upward direction towards full recovery or in a downward direction away from full recovery if the recovery outcomes are negative. The recovery outcome relies on the athlete’s cognitive appraisal, emotional and behavioural responses. 
Recovery
Bianco, Malo, and Terry (1999) discovered 3 phases of recovery that athletes experience: a) the injury-illness phase, b) the rehabilitation-recovery phase, and c) the return to full activity phase. 
The injury-illness phase begins when the injury occurred or acknowledging symptoms and making the decision to receive treatment. During this phase, the athlete experiences frustration, confusion, and depression and concerns about the future, however can also respond with acceptance of the injury. The athletes will also learn the injury or illness type and severity which can also effect one’s emotional response. The athlete is able to assess the consequences of the injury based on 2 interrelated factors: the type of injury or illness and the athlete’s knowledge of and experience with that injury or illness. As a result, the athlete’s ability to cope with the injury is depended on whether the athlete believes one can fully recover and return to sport. Therefore, due to the mood disturbance in this early phase. Udry (1997) explained the need to work with athletes early in the injury recovery phase. 
The Rehabilitation-Recovery Phase is where the athlete will experience physical, cognitive, and emotional stressors. Athletes experience low levels of motivation in rehabilitation, however maintaining a positive perspective is important to staying motived and coping with the frustration of the setback. 
The final stage, Return to Full Activity, is the period from when the athletes returned to training and competition until they felt they were fully recovered. Athletes will experience injury related symptoms and the physical demands of returning to the sport as well as pressure from competing. Fear of re-injury, strength and preparedness will lower and athlete’s self-esteem. Therefore, this phase is crucial to keep a positive perspective, believing in full recovery, focusing on the future and train at one’s own pace. 

Interventions
When athletes are injured, attention is automatically and logically focused on the physical site of the injury. However, when only focused on the physical side of the injury, the psychological response, as well as the feelings and behaviours associated with the experience, can tend to be ignored (Tracey, 2002), As a result, understanding how an athlete responds to injury and rehabilitation can help rehabilitation personnel when treating athletes. Knowing how an athlete responds can help assist athletes to cope effectively and prevent disruptions to rehabilitation. 
 
A variety of psychological interventions can be useful during the rehabilitation and return-to-sport process. 

Educational Interventions
An educational intervention allows for athletes to learn about their situation which allows them to become aware of what they’re experiencing. As a result, athletes will have an in-depth understanding of the injury which can increase self-regulation and provide a greater sense of control throughout the process (Carson and Polman, 2017). This will also prevent negative emotions to appear. Francis, Andersen, and Maley (2000) explains that when an athlete has a better understanding of their own rehabilitation process they experience less anxiety and see the situation more realistically. 
Goal Setting is a tool used to motivate individuals and influences the degree of effort in striving towards a goal. There are also cognitive effects from participating in goal setting which include focusing and directing attention, enhancing persistence, and promoting the development of problem solving strategies (Evans and Hardy, 2002). Competence can also be developed and one can have an increase in self-efficacy with the ability see progression and achieve targets (Carson and Polman, 2017). As a result, athlete’s will be able to stay motivated by setting short and long term goals. 

Imagery Interventions
Imagery is a technique used to visualize oneself performing an action from an external perspective, where they will then adopt an internal perspective where they can see themselves performing through their own eyes. During rehabilitation this skill allows athletes to cope with adverse psychological states related to the injury, such as anxiety, and to increase self-efficacy and motivation during the rehabilitation experience. Maddison, Prapavessis, Clatworthy, Hall, Foley, Harper, Cupal, and Brewer (2012) examined the effectiveness of an imagery and relaxation intervention to improve recovery on individuals who underwent arthroscopic surgery reconstruction (ACLR), which resulted in positive effects on less psychological stress and enhanced knee strength and knee laxity compared to a control group. Athletes can practice visual imagery where one can view what he/she would see during a competition; kinesthetic imagery where the athlete recalls proprioceptive feedbacks such as heart rate; and performance imagery where an athlete mentally visualizes movements to reproduce game-like or competition-like situations such as tactical situations. However, it is important to not visualize a new injury which cause anxiety and negative emotions. 
Self-Talk Interventions
Self-talk interventions include cognitive restructuring, positive thinking and self-monitoring. Self-talk helps athletes to identify negative thoughts and change them to be positive. This technique allows athletes to recognize thoughts that could have a negative impact on one’s recovery and instead find positive aspects about the injury and recovery process. 

Social Support Based Interventions
Due to the increase in the sporting population over the years, the risk of being injured has become a social problem (Saez De Heredia and Munoz, 2004). 
Social support during an athlete’s injured season can help an athlete cope with the variety of injury-related stressors. Social support enhances an athlete’s self-esteem, reduce feelings of isolation and restlessness and influence emotional state and feelings of well-being (Mitchell, Evans, Rees, Hardy, 2013). The social support’s duty is to help the athlete appraise the injury as less stressful, enable them to cope with related stressors and provide support so that the athlete will feel supported and a sense of worth. According to the Integrated Model that was discussed earlier, social support is used as a coping recourse that can affect injury response and outcome when athletes are responding to injury. 
Furthermore, Rugby Union players recovering from knee injuries explained the importance of developing a connection with their physiotherapist, which built trust and competence, as the players were able to understand the process their body was going through while recovering and have their questions answered (Carson and Polman, 2017). 






Future Research Directions
Considering when literature predicts the occurrence of injuries, such as the Stress Response Model where athlete’s experience stressful situations, their history of stressors, personality, and coping resources will influence the likelihood of injury due to their response to stress. Some studies have experimented with interventions focusing on stress management techniques that target the stress process. Results have shown that decreased levels of stress levels are related to amygdala activation, which is associated with improved attention and decision-making abilities, and therefore has decreased the risk of injury. 
Another consideration is focusing on interventions that are used when athletes are going through rehabilitation, however using those techniques as a preventative tool, such as relaxation, mindfulness training (directed at lowering anxiety levels), and being educated about injury prevention. Engaging in behaviours, whether athletes are at risk or not, can reduce the likelihood of injuries. 
Social support has been deemed to be a critical factor for athletes experiencing and injury and going through a rehabilitation process. However, social support is also a broad field that includes many different aspects. Therefore, research could be considered to further describe different sources of support. This could be used to evaluate which social support is more successful and helpful for athletes, and as a result be used to develop more specific interventions. 

Conclusion
The consequences of injury is a stressful period of time for an athlete which results in feelings of negative emotions, mood disturbances, and feelings of isolations and loneliness. However, psychological models have been experimented with to provide a framework to understand the occurrence of an injury. Furthermore, models have been created to give information of how an athlete responds to an injury  when it occurs such as phases of emotions they may experience. Stages of recovery have also been experimented with to therefore help athlete’s cope with the rehabilitation process.. Using the knowledge discovered by these models, interventions have been created to help athlete’s injury season become less negative and stressful, but rather help them cope by setting goals, using positive self-talk and imagery and having social support. In conclusion, it’s been discovered that although one’s focus can be on the physical affects that an injury causes, there are many psychological barriers in place that should be considered and can be coped with.  
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Figure 1: An Integrated Model of Response to Sport Injury
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