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Do Symptoms of Somatic Anxiety Change After Physical Activity?

Abstract – 
Anxiety is a large part of sports which effects many different people. Individuals have their own personal experiences with anxiety and its subcomponents; intensity, direction and frequency of intrusions. Studies have shown that anxiety before and after physical activity can change, especially in a competitive setting such as a sporting event. The aim of this study is to understand how somatic anxiety symptoms are affected after a 30-minute form of physical activity, in a range of individuals. 

Keywords: Somatic, Anxiety, Physical, Activity, 

Introduction – 
Anxiety within sport is a common occurrence, it is felt by most people, with individual intensity and form. Anxiety can cause multiple symptoms within the body, of which can be experienced differently with each individual. According to Craft. L, et al (2003) ‘the multidimensional approach to the study of anxiety considers subcomponents of anxiety, specifically cognitive anxiety, somatic anxiety, and self-confidence.’ This shows anxiety can be broken down into three parts, namely cognitive, somatic, and self-confidence. Cognitive symptoms are those which are experienced mentally, personal thoughts or emotions that can be negative, somatic symptoms are those which are experienced physically within the body, such as shaking, stomach pain, excess sweat, and self-confidence relates to how a person sees their own performance in a way that effects their confidence levels. Studies suggest that the Sport Anxiety Scale could be useful in defining sport-related anxiety, and assessing how performance and other outcome measures are affected by both cognitive and somatic anxiety components (Smith, Smoll and Schutz, 1990)

Physical activity (including both aerobic exercise and strength training) has been proven to positively influence mild to moderate mental health diseases, especially depression and anxiety. Although control studies are needed to understand clear mental health benefits of exercise, there is enough evidence to suggest it does have a positive effect on acute disorders (Paluska and Schwenk, 2000). Throughout the study we will be looking at how somatic symptoms are affected with physical activity, those being the ones physically felt. However, individuals who suffer with bad mental health may also suffer with a higher intensity of somatic symptoms which is something to consider when analysing the results. Although this article looks at somatic symptoms only, we can expect for the results for cognitive and self-confidence to have similar changes. 

Further expanding upon the somatic symptoms of anxiety, we specifically mean those which are felt physically. Anxiety has the ability to change the way we physically respond to situations, such as giving individual’s an upset stomach or jittery legs, making them feel restless, increasing their heart rate, and numerous other symptoms. These symptoms, if they are not managed, can have a negative effect on physical activity, either limiting optimal performance or stopping it altogether. These symptoms can be experienced within a competitive setting, or just through personal physical activity. An athlete may work with psychological professionals to limit these symptoms so they won’t negatively impact on the athlete’s performance. 

In this study, we want to address whether symptoms of anxiety change after physical activity. We will investigate whether the subcomponents of competitive state anxiety have a relation to anxiety around personal physical activity, and whether there is a correlation with the results regarding the intensity, direction, and frequency of the symptoms before and after physical anxiety is completed.

Methodology – 
Throughout the completion of this study, COVID-19 increasingly became an issue. This had an effect on the collection of results as the participants completed their individual physical activity and the questionnaires on their own. We had to trust that the physical activity was the correct length of time and the questionnaire was completed when necessary. Throughout this time, the United Kingdom was on lockdown and therefore had to social distance, this means the participants had to ensure to keep a distance away from others whilst completing the study. We also had to trust that this physical activity was the individual’s singular allowed outing of the day, fitting with government guidelines.  
To understand whether symptoms of anxiety change before and after physical activity, we used the CSAI-2 questionnaire (Martens. R, et al (1990)) and had 15 participants complete the questionnaire twice, once before and once after completing a form of exercise of their choice for 30 minutes. This questionnaire is a widely used method for measuring athletes’ level of symptoms for anxiety, with a clear breakdown of each subcomponent. The 15 participants will all be healthy individuals with no further health complications, from various lifestyle backgrounds. They will be a mix of both males and females.
To analyse the results, we will take the score for each subcomponent; cognitive, somatic and self-confidence, and within each subcomponent, we can further divide into direction, intensity, and frequency of intrusions. We can then calculate a comparative score for before and after the activity for direction, intensity and frequency of intrusions. This will allow us to understand whether or not anxiety changes once physical activity has been completed, and how the individual interprets the anxiety. In this article we will be focusing specifically on somatic symptoms, looking at how anxiety has an effect on an individual’s physical experience. This will allow us not only to see how the individual’s physical symptoms change before and after physical activity, but how the individual determines the symptoms as positive or negative and uses them to benefit or not, and how intense the symptoms are. To use the CSAI-2 to evaluate how the subcomponents of somatic anxiety change before and after physical activity, the higher the score for intensity, the higher the stronger the individual’s experience physical symptom, the higher the score for direction, the more positive the individual’s perceive the symptoms, and the higher the score for frequency, individual’s experience the symptoms more often than not. If the scores differ from before and after with a significant relationship, we will further understand whether anxiety is affected by physical activity and how it is perceived by the individual.    

Results – 
Table 1 – Mean and Standard Deviation for each Subcomponent of Somatic Anxiety
	
	Somatic Intensity (before) 
	Somatic Intensity (after)
	Somatic Direction (before)
	Somatic Direction (after)
	Somatic Frequency (before)
	Somatic Frequency (after)

	Mean
	19.73
	20.33
	0.2
	1.86
	22.26
	23.2

	Standard Deviation
	3.04
	12.46
	5.24
	3.03
	3.87
	6.39



As we can see from Table 1, the mean for intensity, direction, and frequency all increase from before to after. This implies that the symptoms get more intense after physical activity, are more frequent after physical activity, but are also perceived more positively after activity. 


Figure 1 – Somatic Intensity, Direction and Frequency Bar Chart.

Figure 1 shows how each subcomponent of somatic anxiety increases after physical activity is completed, even though only by a small amount. The standard deviation is plotted to show how much the individual values differ from the mean, which could impact on the overall results. As we can see, the standard deviation for ‘SIA’ (somatic anxiety after) is noticeably larger than the standard deviation for ‘SIB’ (somatic anxiety before). This simply gives us an idea how much difference there was between the largest score and the smallest score from the mean. 
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Figure 2. Correlations of Before and After the Subcomponents of Anxiety

From the table in Figure 2 we can understand whether there is a significant relationship between the before and after score of intensity, direction and frequency. It is clear there is a significant relationship between somatic direction before and somatic direction after (0.00), and somatic frequency before and somatic frequency after (0.005) as the significance shows below 0.05 on these scores which is the top limit for the relationship to be significant. However, for somatic intensity, the significance shows 0.113 which is too high and therefore isn’t significant enough to have a clear relationship between the two scores. We can interpret from these results that direction and frequency are both affected by physical activity, however intensity reduces but not to a significant level.  

As stated in the method, this study took place in uncontrolled circumstances and therefore left many variables to have had a potential effect on the results, these were things such as each participant was of different levels of sports training. Also, each participant was able to choose their preferred form of activity which could add different external factors that would have an effect. This shows that in order to get reliable results, the participants would need to all be of similar activity level, from similar backgrounds as people who perform at a higher level may have the resources to control personal anxiety, but lower levels may not, and this may be just enough to change the results.  The CSAI-2 questionnaire was also designed for a competitive sports setting and therefore the competition adrenaline that many athletes experience would not have played a role in impacting the before and after differences. It may also impact the results that this study only involved 15 participants and therefore does not leave enough room to see as reliable results through the mean as if the study had a higher number of participants. 

Discussion – 
We know from evidence that exercise helps reduce levels of anxiety in those with pre-occurring mental health issues. One study found a significant decrease in state anxiety, in people with panic disorder, following both of the two set exercise conditions; submaximal and maximal (O’Connor, 2005). This shows us how exercise of any level can have a positive impact on mental health and therefore could suggest that anxiety levels will reduce after physical activity is completed compared to before throughout the results of the CSAI-2 questionnaire. One theory shows that an individual who experiences higher anxiety levels, the more detrimental the anxiety will be on them with physical activity (Hanton, Wadey and Connaughton 2005). Whereas some theories believe that individuals who show a higher level of trait anxiety, will more likely experience a more situation-specific state anxiety (Horikawa & Yagi 2012).
 
A study that explored the perceptions of anxiety before, during and after a basketball competition using the modified version of the Competitive State Anxiety inventory -2 (CSAI-2, Martens, Burton, Vealey, Bump and Smith, 1990) found that only cognitive anxiety significantly reduced after the competition, somatic anxiety and self-confidence had no significant changes. This study involved the players completing the CSAI-2 questionnaire three times, once within 30 minutes prior, once during half time, and once within 15 minutes after completion of the game. Although this study took place within a competitive game setting, we could expect to see similar results from before and after physical activity. (Burke, Joyner, Pim and Czech, 2000).

Another study investigated the relationship between swimming and anxiety reduction. This study looked at 100 students from beginner to intermediate level, completing the questionnaire before, during and after a course of two programmes with differing exercise frequency and duration. There was significantly less anxiety after swimming than before, from all groups regardless of duration or intensity. However, they did not find a significant difference between cognitive to somatic symptoms. (Berger and Owen, 1987)

An article that considered research into the relationship between somatic anxiety and running athletes determined that there are differences in the level of somatic anxiety, showed by different categories of running athletes. This could suggest that the sport itself could have an impact on the level of somatic anxiety experienced by an athlete, and therefore a study using various sports could have an impact on the results. This article also suggested that low levels of somatic anxiety are necessary in high sport performance and therefore the level at which an athlete competes could also have an effect on the intensity of the symptoms experienced. (Parnabas, Parnabas an Parnabas, 2015)

Competitive experience will have an effect on the participant’s ability to control their symptoms of somatic anxiety. Hanton and Jones (1999) stated that the acquisition of mental skills progressed over time throughout an athlete’s career. They found that with less experience, athletes found the symptoms debilitating, however they later developed skills and strategies that allowed the symptoms to become facilitative. Therefore, the experience level of the participants will play a role in how they respond to the anxiety symptoms.

Although these studies suggest that anxiety decreases after physical activity, from the results of the study in this article, we can see that the anxiety scores for somatic symptoms actually increased after exercise. This could be a result of inconsistencies in the testing, or it could be because the physical symptoms of competitive state anxiety as described in the researched studies are different from physical symptoms of anxiety around personal physical activity. To determine this would require further testing.

Conclusions - 
Statistically, there was as significant relationship between the before and after scores of two of the subcomponents of somatic anxiety (direction and frequency), which was expected from the general findings in the researched studies. Although the results suggested that anxiety increases after physical activity which contradicts what other studies would predict; we would expect anxiety levels to drop once physical activity has been completed. This indicates a potential need for further investigation. 
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