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Introduction.
Psychological variables have long been associated with performance in sport. One area that has received a considerable amount of attention is the effect of anxiety in a sporting context. There appears to be a consensus among the sports science community that anxiety affects sports performance in a predictable manner, that effect being elevated levels of anxiety acting as a cause for performance reduction among many athletes (Raglin, 1992).
One case that illustrates this occurrence well is highlighted in Martens, Vealey and Burton’s (1990) book “Competitive anxiety in sport”, where one of the authors describes his time as a coach of a university wrestling team. The author recalls the experience of one of his most promising wrestlers. The individual in question had a tremendous talent for wrestling and had a wealth of knowledge about the sport, his knowledge even surpassed that of his coach. His teammates were so impressed with his skillset that they named him the team captain early in the season. However, during the first competitive bout of the season the author noticed a distinct change in this individual’s behaviour and performance. Approximately 1-2 hours prior to competition the author stated that the individual in question became very quiet and withdrawn. Once in competition, the individual adopted a more defensive style of wrestling rather than his usual aggressive and offensive style. This trend continued throughout the season with the individual stating that he wanted to quit the team due to the competitive stress he would endure, though he was reluctantly convinced to continue. The author recalls discussing this anxiety with the individual and states that his fear of failure would cause him to panic prior to and during a match. Despite his best efforts, the author was unable to alleviate this self-imposed pressure on his athlete.
The case highlighted in Martens, Vealey and Burton (1990) is not an isolated incident, as further investigation into this field reveals countless accounts, similar to that which has been described previously, across all sports and at every level of competition. 
Anxiety is a term that is commonplace in everyday vocabulary. However, in relation to specific scientific research on the topic, a clear definition is needed in order to discourage vague interpretations of this term, and any flawed conclusions resulting therefrom.  The exact definition of anxiety has been subject to some disagreement, although the definition suggested by Charles Spielberger is perhaps the most widely accepted. He describes anxiety as “an emotional state consisting of subjective, consciously experienced feelings of tension, apprehension, nervousness, and worry, and heightened arousal or activation of the autonomic nervous system.” (Hackfort and Spielberger, 1989 pp.4) 
Hackfort and Spielberger (1989) go on to state that anxiety involves a dynamic biopsychosocial process made up of 3 components, those being stressors; perceptions and appraisal of the threat, and emotional response. A stressor is described as a situation or circumstance that is perceived to be physically or psychologically dangerous by an individual. The individual will then assess the situation to determine the degree of threat, which in turn will influence the individual’s response to the stressor. If the stressor is perceived to be threatening or dangerous, even in the absence of an objective danger, anxiety is heightened. An individual’s reaction to the stressor will be influenced by the characteristics of the situation, thoughts and memories stimulated by the event, the individual’s coping skills, and previous experience with similar circumstances. 
It is also important to note that due to the subjective nature of the threats perceived, the same stressor will impact people in different ways, Hackfort and Spielberger (1989 pp. 5) state “the same stimulus may be seen as a threat by one person, a challenge by another, and as largely irrelevant by a third”. 
Spielberger (1966) went a step further in defining anxiety in order to differentiate between individuals who have a general tendency to be anxious or an individual’s immediate anxiety response to a situation and proposed the state-trait theory of anxiety. He suggests that state anxiety is an immediate emotional response to circumstances characterised by apprehension and tension, whereas trait anxiety is a predisposition to perceive certain situations as threatening which in turn evokes varying levels of state anxiety. 
The state-trait theory leads us to believe that anxiety is a unidimensional construct. However, Liebert and Morris (1967) hypothesised that anxiety is a multidimensional construct that consists of cognitive-worry and emotional-arousal mechanisms. These mechanisms have since been named cognitive and somatic anxiety. 
Martens, Vealey and Burton (1990) describes cognitive anxiety as the mental components of anxiety which is influenced by negative expectations about success or by negative self-evaluation, whereas somatic anxiety denotes the physiological symptoms of anxiety due to the arousal of the autonomic nervous system. This manifests as increased heart rate, butterflies in the stomach, tense muscles, clammy hands and shortness of breath.  
Contrary to Raglin’s (1992) statement that elevated anxiety levels lead to a reduction in performance, Jones (1995) proposed a new concept that disagreed with this notion somewhat. Jones hypothesised that symptoms of anxiety fall on a facilitative-debilitative continuum, and that the intensity and direction of these symptoms can be assessed in order to discover whether these symptoms are indeed a positive or a negative. 
The study by Jones and Hanton (1996) shows that the same level of competitive anxiety experienced by athletes will be viewed as facilitative by some and debilitative by others in relation to their sport performance. These findings are important as it indicates that not all symptoms of anxiety have a negative impact on sport performance and that elevated levels of anxiety should not always be viewed as detrimental.
Anxiety interacts with, and relates to, many aspects and phenomena in sporting performance, one example being anxiety’s relationship to self-confidence. Hanton, Mellalieu and Hall, (2004) state that self-confidence is an integral variable in influencing an individual’s experience of symptoms in relation to competitive anxiety. They suggest that low levels of self-confidence often leads to amplified intensity of anxiety symptoms, a loss of perception of control, problems in focus and concentration, and an increased perception of anxiety symptoms to be debilitative. Coincidently, they found that elevated levels of self-confidence also resulted in increased symptoms prior to competition, however individuals high in confidence were able to maintain a confident outlook, therefore they perceived these symptoms as facilitative due to increased motivation and effort. 
Anxiety also plays a key role in the phenomenon known as “choking”. Hill and Shaw, (2013) defines “choking” as a significant decline in athletic performance under highly pressurised situations.  Eysenck and Calvo (1992) hypothesise that cognitive anxiety symptoms such as worries and self-doubt cause athletes to process this information, along with the information needed to execute the skill, simultaneously. This in turn, causes an impairment in the storage and processing capacity of the working memory system needed to execute the skill, and will result in a decline in performance unless effort is increased. 
An athlete’s motivation also plays a key role in the onset of competitive anxiety. Nicholls (1989) hypothesised that there are two states of motivational involvement regarding achievement. He states that an individual’s motivation is driven by their own personal belief on the causes of success and failure. Based on these beliefs, an individual can be then categorised as ego driven or task driven in their motivation. Abrahamsen, Roberts and Pensgaard (2008) state that an athlete’s predisposition to be either ego orientated, or task orientated is influenced by a combination of personal dispositional goals and environmental factors. They describe a task orientated athlete as a person who will use self-referenced criteria as a marker for success or failure. These people will typically view skill acquisition and mastery as success and are considered to be less prone to competitive anxiety, as the criteria for success or failure is self-determined. An ego orientated athlete will be more likely to judge success or failure based on normative criteria, such as outperforming others, feedback from others and public praise. For ego-driven athletes, the relationship with anxiety is influenced by their perception of ability. If the athlete’s perception of ability is high, they are less likely to experience performance anxiety. However, if their perception of ability is low in comparison to others, then the likelihood of competitive anxiety increases. 
Literature review.
The measurement of anxiety in relation to sport began with the creation of the Sport Competition Anxiety Test (Martens, 1977) and the Competitive State Anxiety Inventory (CSAI) (Martens et al. 1980). These assessments were specific measurements of state anxiety in relation to sport i.e. the unidimensional anxiety theory. Gill (1986) suggested that this theory is best described by the inverted-U hypothesis, meaning that an increase in arousal will lead to an increase in performance to a certain point, until the increase in arousal subsequently causes a decrease in performance, following a symmetrical inverted-U shape. However, Jones (1995) has placed heavy criticisms on this theory. Jones states that this theory fails to explain why performance is impaired below and above the optimal arousal point and that there is a lack of clear empirical evidence to support this notion. Jones adds by suggesting this theory is too simplistic in its interpretation of the relationship between arousal and the subcomponents of performance.
Following advances in general anxiety research, the multi-dimensional anxiety theory emerged which addressed the concept that anxiety has cognitive and somatic components. Subsequently the CSAI-2 (Martens et al., 1990) was developed, which is a sports specific measure of cognitive and somatic anxiety and self-confidence. The multi-dimensional anxiety theory hypothesises that elevated cognitive anxiety will result in a poorer performance, whereas somatic anxiety will follow the inverted-U shape in relation to performance, however there is little evidence to support this model (Chaube, 2013). Martens et al., (1990) also hypothesised that cognitive anxiety and self-confidence are opposite ends of a cognitive evaluation continuum. However, evidence proposed by Gould et aI., (1984) and even Martens et al., (1990) has suggested that cognitive anxiety and self-confidence are relatively independent variables. Furthermore, a review conducted by Raglin (1992) of 8 studies investigating the relationships between the CSAI-2 scores and sport performance found that only 1 study fully supported the notions raised in the multi-dimensional theory, 3 of the studies identified fractional support, whereas the other 4 found no links.   
A primary flaw in the multi-dimensional anxiety theory observed by Hardy and Parfitt (1991) was that it attempted to explain the 3-dimensional relationship between cognitive anxiety, somatic anxiety and performance in a sequence of 2 dimensional relationships. More accurately, it considers cognitive and somatic anxiety as 2 separate variables that affect performance, rather than 2 variables that interact to influence performance. This led to the creation of the 3-dimensional cusp catastrophe model of anxiety and performance (Fazey & Hardy, 1988). This model allows an opportunity to view the interactions of the components of anxiety and performance. In this model, cognitive anxiety is the splitting factor and physiological arousal is deemed the normal factor. The splitting factor determines whether the effects of the normal factor are small and smooth, large and catastrophic, or somewhere in-between the two.
The model expects that when cognitive anxiety is low, the interactions between physiological arousal and performance should follow an inverted-U pattern. When physiological arousal is elevated, cognitive anxiety is detrimental to performance. When physiological arousal is low, cognitive anxiety is beneficial to performance. In circumstances of high cognitive anxiety, the physiological arousal may be facilitative or debilitative dependant on the level of cognitive anxiety and the intensity of the arousal experienced (Hardy and Parfitt, 1991).  
Criticisms of the cusp catastrophe model have been that it is very complex and difficult to test (Hardy, 1996).
The original CSAI-2 had also undergone some criticism, as it only measured the intensity of anxiety symptoms and not the direction. This may have contributed to the notion that anxiety symptoms, whether cognitive or somatic, are always detrimental to performance. Jones, (1995) who was critical of this approach introduced the notion of direction in order to build on the understanding of anxiety. This concept of direction and intensity was eventually incorporated into the modified CSAI-2, which measures intensity of the symptoms on the original scale and the direction of symptoms ranging from facilitative to debilitative (Jones & Swain, 1992). The inclusion of direction along with intensity has been crucial in the discovery that highly skilled elite-level sports people tend to interpret the intensity of their symptoms as facilitative, in comparison to their non-elite lesser skilled counterparts, despite the levels of anxiety being the same for both groups (Jones & Swain, 1995). 
Practical applications. 
In response to the multi-dimensional anxiety theory, the matching hypothesis was introduced to attempt to alleviate cognitive and somatic anxiety symptoms. The hypothesis suggests that since the two types of anxiety are independent and have differentiating antecedents, the intervention needed to effectively reduce each symptom will be catered to that type of anxiety. Fundamentally, the intervention selected should match the type of anxiety experienced. According to the hypothesis, cognitive anxiety requires cognitive interventions to reduce symptoms, such as cognitive-restructuring, thought-stopping or self-talk, whereas somatic anxiety requires interventions such as progressive muscle relaxation or breathing techniques (Shaw, Gorely and Corban, 2005).
An investigation by Maynard and Cotton (1993) supports the matching hypothesis. They recruited 20 male college aged hockey players and prescribed interventions based on their predominant anxiety type. Those that experienced greater somatic anxiety were prescribed applied relaxation, whereas those who experienced greater levels of cognitive anxiety were prescribed positive thought control. The intervention had a duration of 12 weeks and was field based. The results suggest that tailoring interventions to the dominant anxiety type is more efficacious.
Further evidence partially supporting this hypothesis can be seen in Maynard, Smith and Warwick-Evans’ (1995) study. Their study investigated whether targeted interventions alleviated anxiety symptoms in semi-professional soccer players. 16 participants were recruited and placed into one of two groups depending on their anxiety symptoms. One group suffered from debilitating cognitive anxiety and the other suffered from debilitating somatic anxiety. Both groups were assigned a cognitive based intervention of positive thought control. This intervention aimed to address 3 main aspects, those being using negative thoughts in a positive way, controlling negative thoughts, and the training of positive thoughts. The aim of this intervention was to develop a positive orientation to the person and the situation. The hypothesis was supported somewhat, as upon completing the intervention, the cognitive anxiety group decreased their cognitive anxiety intensity by 34.01% and their somatic intensity was reduced by 15.94%. Coincidently, the somatic anxiety group saw a 30.59% decrease in their cognitive anxiety intensity compared to a 21.55% decrease in somatic anxiety intensity. However, the authors note that as somatic anxiety intensity was reduced by both groups, interventions specifically aimed at one factor of anxiety may indirectly facilitate the relaxation of the other component. This supports the notion that cognitive and somatic anxiety are not lone components irrespective of each other but rather components that overlap.
Based on these findings it may be beneficial for athletes to implement interventions that specifically target their greatest source of anxiety. However, Maynard, Smith and Warwick-Evans’ (1995) study suggests that interventions directed at one aspect of anxiety may have an accompanying effect on the secondary aspect of anxiety. This may be advantageous if the individual views these symptoms as debilitative. However, this may be detrimental to performance should the intensity of certain facilitative symptoms be inadvertently lowered. 
Another study which highlights practical implementations of anxiety management is Neil, Mellalieu, and Hanton’s (2006) study, which investigates psychological skills usage and the competitive anxiety responses among elite and non-elite rugby players. The study recruited 115 participants, 65 elite level and 50 non-elite rugby players. The results indicated that elite and non-elite athletes use different psychological skills in order to manage their experiences of competitive anxiety. A key difference highlighted was that non-elite athletes tend to view anxiety symptoms as debilitative and use relaxation techniques to reduce the intensity of these symptoms. Meanwhile, elite athletes lean towards maintaining intensity levels and implement a combination of psychological skills such as imagery and verbal persuasion efficacy-enhancement techniques to interpret symptoms as facilitative. The authors proceed to suggest that elite athletes that view anxiety symptoms as debilitating should implement cognitive restructuring techniques such as goal-setting, imagery and self-talk in order to change their perception of anxiety symptoms. While non-elite athletes should adopt relaxation techniques in order to alleviate the intensity of anxiety symptoms if their sport doesn’t require high levels of activation. 
These findings agree with Jones & Swain’s (1995) notion that elite and non-elite athletes differ in their perception of anxiety symptoms and both groups’ practical strategies to overcome anxiety-based detriments in sport performance.
Areas for future research. 
Neil, Mellalieu, and Hanton (2006) suggest that further research is required on psychological skills and experiences of the competitive anxiety response. They suggest that current research only highlights the frequency in which these skills are implemented and not the effectiveness of the skill. Further research in the effectiveness of these skills will lead to improved prescription and outcomes for athletes. 
Another area which may warrant further research is the disagreement regarding self-confidence and cognitive anxiety. Woodman and Hardy (2003) suggest that future researchers should investigate self-confidence and cognitive anxiety as both separate entities, and as part of the same continuum, in order to better understand these two components.
Conclusion. 
In summary, it appears that while anxiety tends to have a negative impact on athletes’ performance, in some accordance with consensus, on further investigation, it appears that the effects of anxiety largely depend on the perceptions of the athletes experiencing it, and that, in certain instances, elevated levels of anxiety can actually be beneficial to one’s performance in a particular sport, provided they have undertaken measures to change their perceptions of anxiety and its effects to view it in a more positive light. Additionally, numerous models have been proposed to explain anxiety’s role in performance. These models have deepened our understanding of the mechanism of anxiety effects on sportspeople, and in turn, assisted in the creation of effective interventions to ensure optimal performance outcomes, though there is still much work to be done to understand the full extent of this phenomenon.
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