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Anxiety in sport 

Introduction 

Anxiety in sport has been a topic of large interest between sport psychologists, coaches and individual athletes for many years due to its potentially detrimental effects on sporting performance, specifically visual attentional control, movement and skill execution and negative emotional reactions (Listea et al., 2017). This increased anxiety can deteriorate performance and negatively impact the outcome of a sporting event or competition. 
[bookmark: _Hlk3278686]Anxiety is a response to an individual’s stress (Jones and Hanton, 2001), therefore when an athlete perceives a sporting task or environment as potentially threatening or experience feelings of apprehension and nervousness, it can increase an individual’s cognitive and somatic anxiety levels. Heightened cognitive anxiety can decrease cognitive performance by increasing the difficulty of concentration maintenance on performance related tasks and the processing of performance related information along-side increased levels of negative self-talk and worry (Dziembowska et al., 2016; Nieuwenhuys and Oudejans, 2012). On the other hand, heightened somatic anxiety can increase physiological effects such as elevated blood pressure, heart rate and breathing rate and intensity, as well as increased sweating and muscle tension (Dziembowska et al., 2016). This overall increase in anxiety levels can decrease perceived self-confidence and motivation towards a sporting activity, consequently resulting in a failure in performance or ‘choking’ (Mellalieu, Neil and Hanton, 2006; Omoregie and Adegbesan, 2011; Menegassi et al., 2018).
Due to the increased interest and research into anxiety in sport, there has been many conceptual advances, in relation to coping mechanisms and theories, throughout the years and up until present, which help to minimize anxiety effects and improve overall performance. These advances and progress prove to be extremely useful to practitioners working within the field when implementing interventions to manage anxiety. 

Conceptual advances 

There are several theories that underpin and describe the relationship between anxiety and sporting performance, which have evolved and adapted throughout the years. 
Early theories developed by researchers include the inverted U theory and drive theory (Ford et al., 2017). The inverted-U theory emphasises that low anxiety and arousal leads to decreased performance whereas elevated anxiety and arousal can improve performance to an optimum point, beyond this point performance begins to decrease (Wekselblatt and Niell, 2015). Opposing this, Hull’s drive theory conveys that there is a linear relationship between anxiety and performance, highlighting that higher levels of arousal and anxiety will produce greater performance levels (Ford et al., 2017). However, both theories have been highly criticized due to the interchangeable use of arousal and anxiety as both terms have individual meanings and measures. Arousal is a positive energizing activation of the body in preparation for exercise, whereas anxiety relates often to negative or unpleasant feelings towards a situation or environment (Arent and Landers, 2003). Also, both theories propose a highly simplistic and casual relationship between arousal and performance (McNally, 2002). With these unidimensional theories, both the competitive state anxiety inventory (CSAI) and the sport competition anxiety test (SCAT) were developed to assess and estimate the level of precompetitive state and trait anxiety in athletes (Vodicar, Kovac and Tusak, 2012). 

However, the CSAI and SCAT were short lived due to recognition of the advantages and limitations of the early unidimensional theories allowing for greater multidimensional models of anxiety to be devised to explain the relationship between anxiety and sporting performance, one of the first being the conceptual model of athletic performance anxiety. This model devised by Smith and Smoll holds the view that anxiety can influence an athlete’s stress response to a situation which can then influence their task-related performance through cognitive, physiological and behavioural responses (Ford et al., 2017). This theory removes the simplicity of the anxiety-performance relationship explained by the inverted-U and drive theory and takes into consideration the varying degrees of responses anxiety can cause and the greater interaction of cognitive, physiological and behavioural responses (Chen, Hardy and Markland, 2009). 
From the positive development and framework from Smith and Smoll, several other multidimensional theoretical models have arisen, such as the multidimensional anxiety theory. In contrast to the Smith and Smoll theory, the multidimensional anxiety advances the conception that anxiety is separated into two subcomponents, cognitive and somatic anxiety (Arent and Landers, 2003; McNally, 2002). Martens multidimensional anxiety theory explains that there is a negative linear relationship between cognitive state anxiety and sporting performance, albeit there is an inverted U relationship between somatic state anxiety and sporting performance (McNally, 2002). Although the theory emphasises the study of two individual subcomponents of anxiety independently, there are many who criticise this and hold the belief there is a relationship and an overlap between cognitive and somatic anxiety and that a stressful sporting situation can affect both. (McNally, 2002).  
On the other hand, another theory explaining the relationship between anxiety and performance is the catastrophe theory. Hardy and Parfitt theory holds the view that the relationship between physiological arousal and performance will take an inverted-U shape depending on the low or high levels of cognitive anxiety is, with the potential of a catastrophic drop if anxiety levels become too high (Ford et al., 2017). However, unlike the multidimensional anxiety theory, the catastrophe theory does not take into consideration somatic anxiety (Ward and Cox, 2004). The theory also fails to explain the effects of cognitive anxiety and physiological arousal on performance occur (Mcnally, 2002).

Through the evolution of multidimensional models, there has been the development of the cognitive state anxiety inventory-2 (CSAI-2), a test assessing one’s cognitive and somatic anxiety (Robazza et al., 2016). This is a more reliable and valid multidimensional state-anxiety measure specific to sport when compared to the CSAI and SCAT tests (McNally, 2002), however, there are large limitations with the intensity alone approach to measuring athlete anxiety. Research (Robazza et al., 2016; Hanton and Connaughton, 2002) suggest that an intensity alone approach does not take into consideration an athlete’s interpretations of thoughts and feelings as facilitating or debilitating. The CSAI-2 does not account for an individual’s perception of anxiety’s effects on performance and the frequency of the intensity of anxiety prior to competition, which are both aspects of anxiety response. Due to this, both a functional impact/direction scale and frequency scale were added to the CSAI-2.  

[bookmark: _Hlk3460543]Although these multidimensional theories are greater developed than the early unidimensional theories, they do not account for the individualisation of an athlete. The individual zones of optimal functioning, the latest theory developed by Hanin takes into consideration that each athlete has their own individual optimal emotional state, which varies in location on the precompetitive state anxiety continuum from one participant to another (Lane, 2013; Pineschi and Pietro, 2013) unlike any of the other theories. Robazza et al. (2016) explains that one athlete may perceive an intensity of anxiety helpful or positive to performance whereas another athlete may perceive the identical anxiety intensity as negative and detrimental to performance. This removes the generalisation of anxiety in individuals. 
Other researchers with the aim to explain the effects of different anxiety intensities on performance have also proposed distraction models and execution focus models. Differing from previously explained theories, these frameworks focus on one’s perspective of distraction, working memory capacity and perspective of conscious processing and how they impact performance (Pineschi and Pietro, 2013). Distraction models highlight that working memory capacity influences an athlete’s perspective of distraction, meaning that when an athlete’s attention is removed from relevant sport related tasks or information and focused on the task-irrelevant worry and threat related stimuli, there is less attention available for movement execution, causing movements to become less accurate or successful (Nieuwenhuys and Oudejans, 2012). However, Nieuwenhuys and Oudejans (2012) criticise distraction models with the belief that reduced attention cannot explain the negative impact of anxiety on performance. Execution focus models, on the other hand, contradict distraction models with the notion that attention is drawn inwards to the performer, in turn causing the athlete to consciously control and monitor their movements, disrupting a well-rehearsed, autonomous skill, significantly reducing its technical effectiveness and habitual nature, causing harm to their overall performance (Nieuwenhuys and Oudejans, 2012; Pineschi and Pietro, 2013).   

Practical implications of the conceptual advances 

With the large body of research and understanding into theories surrounding the relationship between anxiety and sporting performance, there are various anxiety management techniques and coping strategies that have been developed and can be implemented by practitioners for individual athletes and teams. These coping strategies are composed of cognitive and somatic behavioural actions which allow the control of external and internal demands during stressful sporting situations. They can also be used and adapted to deal with different sources of stress (Dias, Cruz and Fonseca, 2012; Duica et al., 2014). Dias, Cruz and Fonseca (2012) further emphasise that coping strategies often involve actions that solve the situation causing stress, manage one’s emotions or distract one from the stressful situation. 
[bookmark: _Hlk4569287]However, prior to implementing the most suitable management techniques, it is suggested that coping strategies must match an athlete’s dominant anxiety type (Campen and Roberts, 2001). Campen and Roberts (2001) further suggest that anxiety management techniques applied that combat an individual’s most experienced anxiety, whether it be cognitive or somatic, are the most effective. Two studies (Maynard, Hemmings and Warwick-Evans, 1995; Maynard, Smith and Warwick-Evans, 1995) support the theory, with results following an eight-week somatic and a twelve-week cognitive anxiety management intervention involving football players dominant anxiety types. Both studies showed significant group by event interactions and cognitive and somatic anxiety intensity greatly reduced in assigned groups. However, during the same year, research from Terry, Coakley and Karageorghis (1995) displayed a contradiction to the matching hypothesis, displaying no significant differences in performance between somatic and cognitive. More current research (Abouzekri and Karageorghis, 2010) also display a lack of support towards the matching hypothesis, highlighting no significant differences in performance between somatic and cognitive groups.  
The relationship between anxiety and sporting performance has also been heavily debated as often increased anxiety can facilitate performance dependant on the individual athlete. Herrera and Vargas (2019) highlight that increased levels of cognitive anxiety can allow an athlete to achieve higher levels of attention and optimism which can positively affect performance competence and self-confidence. Further explained by (Neil et al., 2012) study results, anxiety measured from basketball players was interpreted as facilitative as opposed to debilitative, therefore increasing self-confidence and focus and ultimately improving overall success in the execution of basketball free-throws. 
Although research does not show a united opinion regarding the matching hypothesis, it is clear from all studies that both somatic and cognitive coping strategies are successful in reducing and managing sporting anxiety.

Cognitive anxiety management techniques include positive imagery and positive self-talk (Pineschi and Pietro, 2013). Positive imagery is the process of athletes focusing on cognitive facets, such as plans and strategies, motor facets, regarding the performance of a motor skill and emotive facets, specifically stress management and tension relief (Monsma, Short and Ross-Stewart, 2006). Further explained by Pineschi and Pietro (2013) to minimize anxiety, athletes should envision a vivid mental image of a peaceful and agreeable place, that has great sensory richness through visual, kinaesthetic and auditory senses. 
A study from Nilgun, Feredun and Murat (2013) displayed that athletes who regularly use positive imagery during sporting events have lower levels of both cognitive and somatic anxiety and higher levels of self-confidence, showing a negative relationship between anxiety and self-confidence and a positive relationship between positive imagery and self-confidence levels. Another study (Shweta and Deepak, 2015) displaying the effectiveness of positive imagery with cricket players, found that twenty minutes of positive imagery daily, over the duration of six weeks showed a significant decrease in anxiety levels and increased self-confidence. However, this effectiveness cannot be obtained without efficient planning. To successfully achieve the benefits of positive imagery, practitioners should implement the daily practice of imagery and again prior to sporting events, with the athlete visualising cognitive general or specific arousal behaviour, specifically the imagery of sports skills or strategies/routines and motivation general arousal behaviour in relation to feelings of excitement and arousal towards a sporting event or activity as opposed to the worry and nervousness (Cumming and Ramsey, 2008). Cumming and Ramsey (2008) further explains that the imagery content should directly correspond to the athlete’s intended or desired outcome.  
[bookmark: _Hlk4660269]Positive self-talk on the other hand is separate from the cognitive process of positive imagery and involves the use of verbal cues rehearsed and repeated by the athlete, with the aim to facilitate the learning of motor skills and sporting tasks and increase sporting performance (Hatzigeorgiadis et al., 2014). Further expressed by Hatzigeorgiadis and Biddle (2008), verbalisation allows an athlete to understand and process thoughts and feelings, regulate cognitions and provide themselves with instructional cues and reinforcement. The use of self-talk has been evaluated through several studies. Hatzigeorgiadis et al. (2014) study on the effectiveness of a ten-week self-talk intervention displayed a decrease in somatic anxiety post intervention in the experimental group from a mean score of 2.05 to 1.91. Another study from Hatzigeorgiadis et al. (2009) showed that cognitive anxiety decreased, and self-confidence increased following only five sessions of motivational self-talk practice with tennis players. Both studies show that positive-self talk is extremely effective in reducing both cognitive and somatic anxiety but also useful in increasing an athlete’s self-confidence. It also displays that a performer can achieve results, not only from long-term self-talk programmes but short-term interventions also, if implemented in the correct manner. 
It is recommended that self-talk interventions applied by practitioners should consist of both positive motivational cues, for example, ‘let’s go’ or ‘I can do this’ with the aim to increase self-confidence and sport activity related cues containing brief key points regarding a technical component of a frequently performed skill to provide a focus and distraction from the negative thoughts and feelings associated with anxiety. These should be decided by both the athlete and coach and be repeated by the performer prior to and during a competitive activity or event (Hatzigeorgiadis et al., 2014; Hatzigeorgiadis et al., 2009. 

Somatic anxiety management techniques are not cognitive based but predominantly involve relaxation exercises, placing the focus on the physical sensations an athlete is experiencing (Pineschi and Pietro, 2013). Pineschi and Pietro (2013) convey that progressive muscle relaxation (PMR) allows the reduction of physical tension through the tightening and relaxing of specific muscle groups in a sequential order, highlighting the presence and elimination of tension. This method of somatic anxiety management has proven to be extremely effective through research. Navaneethan and Soundara (2010) study results show that three days a week of PMR for the duration of six weeks, evoked a significant reduction in competitive anxiety in experimental groups when compared to control groups. To further support these findings, another study from Parnabas et al. (2014) involving 122 athletes displayed a positive statistically significant relationship between PMR and sporting performance.  
As a practitioner, to successfully implement a PMR to athletes suffering with somatic anxiety should involve the performer routinely tightening and relaxing specific muscle groups sequentially, working through the entire body, focusing on the sensations of relaxation when muscles are released from contraction (Pineschi and Pietro, 2013). Pineschi and Pietro (2013) continue to highlight that once an athlete has developed this technique and their self-observation capacity through practice, they will have the ability to remove unwanted muscle tension without having to perform a routine prior, therefore it is vital that daily practice of PMR must take place. 

[bookmark: _Hlk4685686]Although somatic management techniques are effective in reducing anxiety, a practitioner must take into consideration an athlete’s personal and situation variables when tailoring somatic anxiety intervention programmes to ensure sporting performance is not hindered. Mellalieu, Hanton and Fletcher (2006) emphasises that psychological strategies may minimize competitive anxiety and negative effects of anxiety symptoms, however this can decrease a performers activation state and mental and physical readiness for competition, which may be detrimental if sporting activation and arousal demands are high. Due to this, cognitive strategies that aim to restructure cognitive intrusions by identifying a performer’s habitual negative thoughts and altering and controlling them to become more positive, may be most applicable (Nazam and Husain, 2014). Further explained by Husain and Nazam (2014), this can be extremely useful for an athlete as it provides the opportunity to perceive and channel arousal differently and manage thoughts and feelings, ultimately managing cognitive symptoms of anxiety.
Goal setting is an extremely effective cognitive restructuring technique that is widely used by practitioners (Nazam and Husain, 2014). Husain and Nazam (2014) convey that the process of goal setting involves the athlete setting a series of small goals that break down a sporting task into individual components, with the overall aim of providing a clear focus, increasing self-confidence when goals are achieved and clearly highlighting performance improvement or success. 
A study from Hanton and Jones (1999) on the effects of three psychological skills including goal setting on anxiety, displayed a decrease post intervention in debilitative anxiety but a maintenance in facilitative anxiety and an improvement in performance, highlighting that precompetitive anxiety symptoms can be restructured by intervention strategies to become highly facilitative. 

 Direction of future research 

Although the research into anxiety in sport, the causations, theories underpinning the relationship and coping techniques to manage anxiety is extensive and has greatly developed throughout the decades, there are still areas that should be considered for future research. 
In relation to the coping strategies, future research is needed into the effects of other dependent variables such as exercise adherence, attitude towards exercise and performance quality on the efficacy of cognitive strategies (Husain and Nazam, 2014; Liukkonen et al., 2010). Having a greater understanding of the effects of other external variables along with behavioural and cognitive characteristics can allow for more suitable and greater tailored management techniques to be implemented that fully cater for the individual athlete. 
From literature it is also evident there is an extremely complex relationship between self-confidence and sport related anxiety, which warrants future research. Regarding debilitative and facilitative anxiety, future exploration into the individual differences and interpretations of anxiety between performers is needed, along-side a greater amount of studies examining the anxiety-interpretation-performance relationship (Mellalieu, Hanton and Fletcher, 2006; Neil et al., 2012). Developing a greater understanding into the factors that determine how athletes perceive anxiety symptoms can prove to be extremely useful for the development of the anxiety and sports performance relationship but also practitioners in field of sport psychology. Similarly expressed by Eisenbarth and Petlichkoff (2012), continued conceptual refinement and elaboration into the underlying characteristics of threat interpretation or perception is an area of great consideration within anxiety in sport. 
For practitioners, an increased focus and a direction for future research in the development of an athlete’s self-confidence with the aim to increase one’s facilitative interpretations of anxiety and sport specific focus is highly applicable (Neil et al., 2012). 

Conclusion 

The understanding of the relationship between anxiety and sporting performance has developed greatly over the decades and is continuously growing. Through this understanding, extremely useful and highly effective anxiety management techniques can be utilised and implemented by practitioners, increasing the overall performance of an individual athlete or sports team, encouraging a positive sporting outcome. However, practitioners must take great care when implementing coping strategies and techniques, ensuring well researched, individualised plans are created, catering for specific personal and sport specific needs to maximise the effectiveness and efficiency of the programmes.
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