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Exercise and mood state 

1.0 Introduction
In 2016 Public Health England (PHE) indicated that physical inactivity within the United Kingdom (UK) had increased, contributing to a rise in depression, whilst also having physiological consequences (Public Health England,2016). The World Health Organisation, (WHO), explains that depression is the leading cause of disability worldwide due to its characteristics and recurring nature (World Health Organisation, 2020). Depressive characteristics has also been associated with symptoms of anxiety generating a correlation between both conditions (Tiller, 2013). However, studies have found that depending on the intensity, duration, environment and activity, exercise has had a positive result in reducing, managing and preventing symptoms of depression and anxiety (Zschucke, Gaudlitz and Strohle, 2013). This is conducted through the stimulation of exercise on neurotransmitters, such as; dopamine, noradrenalin and serotonin, regulating the concentration of these hormones within the cerebrum and therefore administering psychological developments (Lin and Kuo, 2013). Serotonin, noradrenalin and dopamine are hormones that derive from the cerebral cortex initiating emotional and cognitive performances that are required within normal brain function (Nurs, 2000). This research aims to investigate if there is a correlation between exercise and mood state.
1.1 Exercise and mood state 
Emotional and psychological wellbeing of an individual is often perceived as their mental health status, which is suggested to derive from self-esteem and mood state, mediating the long- or short-term emotional sensations generated within a quality of life (Barton and Pretty, et al, 2009). Peluso and Andrade (2005) suggests that additional mechanisms such as; distraction, social interaction and self-efficacy may also explain the enhancements within mood state after regular exercise. The distraction element of this theory is considered to provide a relief from stressors stemming from daily living, whilst also distracting the individual from any negative thoughts or emotions (Miller, et all, 2019, Varambally, et al, 2016).  Peluso and Andrade (2005), proposes that social interaction may be involved within the correlation between physical activity and mental health, as it encourages communal support, whilst generating social relationships. Self-efficacy is thought to derive from exercise sessions generating motivation and positivity within the belief that achievement is possible, encouraging self-esteem (Peluso and Andrade, 2005).

1.2 Exercise and the environment 
Whilst studies have indicated that regular physical activity can provide enhancements within mood state and self-esteem. Rogerson, et al (2016) explains that the environment in which activities are undertaken can manipulate the psychological consequences after exercise. For example; Lawton, et al (2017) investigated the environmental influences of physical activity on anxiety symptoms, discovering that when exposed to outdoor green space participants showed a significant reduction in anxiety, whilst indoor environments indicated an increase. Green space has also shown to generate an elevation in self-esteem and mood state (Pretty et al,2006). Wooler, et al (2015), hypothesises that the elevation within mood state influenced by exercise, may stem from sensors such as smell, sound and visual features of nature instigating a therapeutic effect, which in turn promotes positive emotions. 

1.3  Duration and intensity of exercise on mood state 
The association between physical activity and psychological wellbeing has shown to formulate positive results. However, Monette and web (2020) describe that excessive exercise can have adverse effects, generating fatigue, anxiety and a deficit in motivation. Furthermore Hansen, Stevens and Coast (2001) found in their investigation on exercise, duration and mood state that vigour, fatigue and total negative mood had enhanced after ten minutes whilst confusion had improved after twenty. The authors found no additional benefits after thirty minutes following an aerobic training session. The aims of this report are to discover any alterations within mood state after twenty-minute exercise regime, chosen by each participant.

2.0 Method
Twenty-one participants between the ages of 18-64 years, undertook an experiment to assess any alterations in mood state before and after a twenty-minute exercise session.  Participants of mixed abilities and mixed genders, participated in a variety of activities, that was selected by each individual. This consisted of different intensities and performed within a variety of environments. Within this study nine participants elected to partake in high intensity interval training (HITT), eight chose a gym setting with the use of equipment and four attended individual sessions such as; a road running, rugby, walk and a yoga class. 
2.1 Instrumentation & Design
All twenty-one participants were provided with an exercise-induced feeling inventory (EFI) mood scale and asked to complete ten minutes before and after their chosen activity, in addition twelve participants were also provided with a Brums Brunel mood scale.
2.2 Exercise Induced feeling inventory (EFI)
Subjects were asked to document the degree of emotions stated on the mood scale (see right hand side of Figure 1 for emotions) ten minutes before and after exercise. This was conducted by circling a number that they felt most relevant to their emotions at that time e.g. 0= Do not feel, 1= Feel Slightly, 2= Feel Moderately and 3= Feel Strongly. The before and after results for each individual were then calculated by summing emotion scores into subscale categories shown in Figure 1. Resulting in scores for 4 subscale categories.
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Figure 1. Grouping of EFI data into subscales (after Gauvin & Rejeski, 1993)

These results were then put into a table and Mean, and Standard Deviation calculations done using Microsoft Excel. These mean calculations were used to produce graphs showing the before and after exercise mood state for the participants according to the EFI scale.
2.3 Brunel Mood Scale (BRUMS)
The Brums Brunel mood scale has a list of 24 mood descriptors. Subjects were asked to record their score on a scale of 0-4 (0=not at all, 1=a little, 2=moderately, 3=quite a bit, 4=extremely). These scores were then summed into six subcategories see Table 2. 
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Table 1. BRUMS scale categories.
The results were tabulated and mean, and standard deviations calculated see Table 3. These figures were then used to produce a graph showing how exercise affects mood state according to the BRUMS model (Brandit, et al, 2016).
3.0 Results
These results will be presented in two sections for each of the mood state models utilised.
3.1 EFI Results 
The EFI scale presented optimistic results and enhancements within positive engagement, tranquillity and revitalisation after exercise. However, it also indicated an incline in physical exhaustion which will be reflected upon in the discussion section of this report.                                                                               
	Mood state
	Mean/Before
	Mean/After
	SD/Before
	SD/After

	Positive Engagement 
	5.5
	8.95
	2.82
	2.54

	Revitalisation 
	3.43
	8.33
	2.16
	2.33

	Tranquillity
	5.43
	7.29
	2.34
	1.79

	Physical 
Exhaustion
	5.00
	6.10
	3.27
	2.76


[bookmark: _Hlk34681014]Table 2. EFI scale (Gauvin and Rejeski, 1993)

Figure 2. Mean scores for participants for each of the EFI subscale categories
4.3 BRUMS results
The Brums Brunel Mood scale indicated improvements within the anger, confusion, depression, tension and vigour. However, only slight alterations were presented in fatigue, this will be considered within the discussion section of this report.
	Mood state 
	Mean/Before
	Mean/After
	SD/Before
	SD/After

	Anger
	4.00
	1.33
	4.63
	2.10

	Confusion
	4.92
	2.75
	5.07
	3.49

	Depression
	5.92
	1.58
	5.42
	1.78

	Fatigue
	7.42
	7.62
	5.33
	4.10

	Tension
	4.83
	2.67
	4.11
	2.99

	Vigour
	5.33
	8.33
	4.10
	3.55


Table 3. BRUMS scale.

Figure 3. Mean scores for participants for each of the BRUMS subcategories.
5.0 Discussion 
This report investigated the correlation between alterations in mood state and exercise, using two means in order to generate these results. Figure 2 plotted using EFI scale results indicated considerable enhancements within tranquillity, revitalisation and positive engagement. Whilst also presenting an expectant rise in physical exhaustion. Figure 3 indicated that participants experienced positive changes in mood states, with a reduction in many negative psychological mood descriptors, documented through the BRUMS model. The Brums model shows an increase in fatigue post exercise, but also records vigour as a descriptor showing participants felt invigorated post exercise. The negative psychological mood descriptors examined with the Brums scale all fell post-exercise. This investigation demonstrated that exercise can influence mood state. However, other factors may play a role in these results.
Participants performed an exercise of their choice for the set duration, and then recorded their feelings on these scales. This is a verified dataset giving insights into exercise types and their effects on mood state. By turning these results into mean data, we lose the valuable intricacies and cannot report on specific exercise types, or report on which physical activity records the best mood improvement results. However, the mean data provided within both scales indicates an overall positive relationship between exercise and mood state.
It is important to consider factors that may have influenced these results. For example, whilst most participants undertook either HITT or used equipment within a gym setting, four others individually partook in yoga, rugby, road running and a walk. These activities could all be considered different in exertion level, intensity and setting. Consequently, using mean results, we again loose some intricacy from the data. It would be interesting to compare exercise type, examining whether certain types of exercise are more effective at improving mood state. Similarly, a comparison of one type of exercise performed in two different settings e.g indoor and outdoor, social and non-social, may give more insight into whether there are increased benefits to mood state performing exercise in a natural environment, as discussed within the introduction.
Combining the beneficial effects of both exercise and environment, may upon further research increase the therapeutic effects for the individual, and could be a useful tool within society to improve wellbeing. Similarly, the impact of social interaction derived from selected activities, could play a role in improving mood state. Ginis and Gauvin (2003) found that mirrors located within gym environments, can create a negative response in mood state. However, they later discovered, social surroundings can manipulate these findings, generating enhancements within revitalisation and positive engagement (Ginis and Gauvin, 2007). This could explain the hypothesis of social interaction and exercise as discussed in the introduction, another important aspect requiring further research.
Another valuable that was lost through using mean data was age groups. Conducting an experiment subjected to age an exercise capability, whilst recording alterations within mood state, could give insights into how certain types of exercise could be targeted towards certain groups in society. This type of experiment would be far more complex but could give a real insight into how targeting certain types of exercise specific times in individuals’ lives could be beneficial. There is a possibility that this could really assist in the tailoring of exercise regimes and provisions for exercise targeted at specific age groups within society, making exercise and health a whole life approach in society.
This report was conducted in order to examine the influential impact that exercise has on mood state. Whilst this was a generalised investigation, it did exhibit enhancements within mood state post exercise for the sample group. However, a more in-depth into individual circumstances of participants and restructuring the experiment as discussed would open up new avenues of research and a deeper understanding of the personal experience of exercise and its psychological enhancements.
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Subscale Mood predictors

Anger angry, annoyed, bad-tempered, bitter.

Confusion confused, mixed-up, muddled,uncertain

Depression depressed, down-hearted, miserable, unhappy

Fatigue exhausted,sleepy, tired, worn-out

Tension anxious, nervous, panicky, worried

Vigour active, alert, energetic, lively


