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Write a report on the following topic:
As a group, you will gather data using the measure provided for at least 20 participants within the School of Sport, Health and Outdoor Education. 

Exercise and mood state

Aim:  To compare the mood state of (at least 20) students from the School of Sport, Health and Outdoor Education before and after an exercise session lasting at least 20 minutes. 


[bookmark: _Hlk4747728]Introduction – Review of relevant literature relating to mood state and exercise (approx. 500 words).
This should include research relating to differences found following exercise for various activities and within different population groups (including students / males and females).

Method – Briefly outline the participants, procedures and design of the study (approx. 200 words).

Results – Using the data provided, present the results in an appropriate format. This should include descriptive statistics, table, figure and associated narrative (approx. 250 words).

Discussion – Discussion of your findings in relation to previous research (approx. 550 words).
In this section you need to relate your findings to the research discussed in the introduction and either support or reject previous research findings. Briefly explain the practical implications of your findings and the research literature. 


The format required for the different section of the report will be discussed during lectures, with further guidance placed on Moodle.
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Introduction

Exercise is said to have a positive effect on health (World Health Organisation, 2019) and the associated health benefits are recognised by most countries. Warburton (2006) highlights the importance of  physical activity and  all-cause mortality reduction, confirming that physical activity is beneficial to individual health. Physical activity and mood state are noted by Blake (2012) with regular exercise cited to reduce depression and treat depressive symptoms  (Meyer, 2017). Walking and general physical activity are said to improve positive mood state, well-being and protect mental health (Mental Health Foundation, 2013).

Improvements in mood state were clearly linked to physical activity in a recent meta-analysis (Kvam et al., 2016) which showed physical activity to have a similar effect to anti-depressant medication. Increases in endorphin levels within the body resulting from physical activity may exert similar effects to antidepressants. Endorphins  have been linked to an elevated mood state and an increase in endorphin levels noted in runners. Morgan (1985) recognised endorphins as opioidergic, influencing opioid neuropeptides within the brain. According to Morgan (1985) endurance training can also influence the brain by having an anxiolytic effect on the nervous system thus reducing panic and anxiety. However, recent evidence suggests that gender may influence this effect. A study by Whitworth et al. (2017) comparing males and females with a history of anxiety and Post Traumatic Stress Disorder, showed that females are less likely to experience a reduction in symptoms following physical activity compared to their male counterparts. This could be due to the intensity of exercise chosen or the impact of the social setting of the activity.

Exercise participation can provide a social setting alongside others and this could be another influential factor linking exercise to mood state. Isolated individuals may benefit from exercise that encourages positive social interaction and in turn elevate mood (McLyntyre et al., 1990). Social interactions could provide the relevant distractions necessary to decrease anxiety and low mood in line with the distraction hypothesis theory from Bahrke and Morgan (1978). This theory was linked more specifically to exercise at 70% above maximal heart rate for 20 minutes or more. This implies that distraction from intense exercise, even within a solitary setting, may be enough to increase mood state.
The type of exercise, irrespective of intensity, chosen freely by the individual may elevate mood  through distraction. This could be dependant on the surrounding environment. For example, green exercise has been associated with distraction and anxiety reduction (Mackay, 2010 and Han, 2017). Evidence suggests that exercise in natural green environments can  reduce nervousness and fatigue. However, exercise type has been implicated by Goldfield et al. (2015) where resistance training was found to cause greater improvements to mood than aerobic training. This could confirm evidence from Barhke and Morgan (1978) regarding exercise intensity and is in line with the thermogenic hypothesis (Morgan, 1985). Resistance training could increase core body temperature and alter neuron activity (Morgan, 1985 and de Vries, 1987). It would be unlikely to reduce muscle tension as proposed, however. Duration was noted but not implicated here. However, according to Mackay (2010) exercise duration can impact upon potential gains from exercise regarding anxiety reduction and elevated mood. Evidence here suggests that exercise participation of 21 minutes or more is recommended to obtain mood related benefits.



Method
[bookmark: _GoBack]Participants were approached and selected based on age. The lower limit for age being 18 years to create an adult group for the study. To adequately asses mood states and determine a link between exercise and mood state the Brunel Mood Scale (Terry et al., 1999) and Exercise Induced Feelings Inventory (EFI) (Gauvin and Rejeski, 1993) were chosen. The Brunel Mood Scale (BRUMS) was selected for ease of use and having a 24-point measure, Likert-type scale in comparison to the 65-point, Profile of Mood State (POMS) by McNair (1971). The Exercise Induced Feelings Inventory  was found to be endorsed within sports psychology literature (Duncan, 2014 and Terry et al., 1999) and therefore deemed suitable in this instance. 18 selected individuals were given 4 questionnaires relating to mood, engagement and feelings (2 of each of both the BRUMS and  EFI questionnaires). The participants were asked complete one of each prior to exercise and post exercise. The mode of exercise was determined by the individuals to encourage participation and allow for inclusion of a broad range of activity types, adherence to exercise and increased gains. This is in line with self-efficacy theory (McAuley et al., 1994) which encourages choice to improve adherence to and increased benefits from physical activity.  Exercise duration was requested to be above 20 minutes in line with literature research prior to commencing the study. This study aims to determine whether exercise influences mood state positively in adults that are physically activity for at least 20 minutes. 
Participant selection criteria of adults aged 18 and over is broad, to encourage optimal uptake. 
Observations based on  research will be considered and referred to during analysis of the data, to confirm or refute any theories mentioned. 


Results
Exercise improved mood scores in both the Brunel Mood Scale (BRUMS) and the Exercise Induced Feelings Inventory (EFI). Figure 1 illustrates BRUMS scores pre and post exercise. Reductions in negative mood states, mostly exclusive of fatigue are evident. Scores for vigour increased markedly (figure 1).


Figure 1: Brunel Mood Scale (BRUMS) results pre and post exercise.






Table 1 shows figures for standard deviation and mean for comparison (BRUMS).
Scores for vigour ranked highly for  BRUMS (Pre-exercise, M =  3.08 ,SD = 2.12. Post exercise, M  = 6.04, SD = 3.08). Anger reduced significantly (Pre-exercise, SD= 3,44, SD = 3.90. Post exercise, M = 0.72, SD = 1.45). 

Table 1: Mean and standard deviation results pre and post exercise (Brunel Mood Scale).
	
	Anger Before
	Confus. Before
	Depr. Before 
	Fatigue Before
	Tension Before
	Vigour Before
	Anger After
	Confus. After
	Depr. After
	Fatigue After
	Tension After
	Vigour After

	Mean
	3.44
	3.13
	4.74
	5.85
	3.96
	3.08
	0.72
	1.11
	1.94
	5.88
	1.29
	6.04

	Standard Deviation
	3.90
	3.24
	4.05
	3.99
	3.65
	2.12
	1.45
	1.94
	2.55
	4.14
	1.80
	3.08



Results for Exercise Induced Feelings Inventory (EFI) scores are identified in figure 2 which shows scores for positive mood state prior to exercise and increases in these scores post exercise. An increase in all positive mood scores can be seen alongside a slight increase in physical exhaustion (figure 2).

Figure 2: Exercise Induced Feelings Inventory (EFI) results pre and post exercise.

When comparing the mean and standard deviation for EFI (table 2), revitalisation scored highly (Pre-exercise, M = 3.61, SD = 2.93. Post exercise, M = 7.56, SD = 2.85) as did positive engagement (Pre-exercise,  M = 4.72 , SD = 2.76. Post exercise, M = 7.72, SD = 2.87) and tranquillity (Pre-exercise, M = 4.17, SD = 2.46. Post exercise, M= 7.33, SD = 2.72).

Table 2: Mean and standard deviation results pre and post exercise (Exercise Induced Feelings Inventory).
	
	Positive Engage. Before
	Revitalization Before
	Tranquillity Before
	Physical Exhaust. Before
	Positive Engage. After 
	Revitalization After 
	Tranquillity After 
	Physical Exhaust After 

	Mean
	4.72
	3.61
	4.17
	5.72
	7.72
	7.56
	7.33
	6.33

	Standard deviat-ion
	2.76
	2.93
	2.46
	3.08
	2.87
	2.85
	2.72
	3.34





Discussion
The results conclude that exercise has a positive effect on mood state, reducing negative feelings and increasing positive feelings. This supports findings from research prior to commencing study. 
Data from the study showed a reduction in negative mood states. Anger, confusion, tension and most interestingly depression. Research suggesting the anti-depressant effect of exercise (Kvam et al., 2016) is therefore confirmed. Reduction in anger, confusion and tension could be an appealing side effect if exercise was prescribed to treat depression. Although no precise measure for anxiety is listed in any of the data, tranquillity scores could be assumed relevant. Evidence suggests (Whitworth et al., 2017) that a reduction in Post Traumatic Stress Disorder Symptoms post exercise, implies increased tranquillity as a result. However, this positive effect of exercise was noted to be greater in males than females and could relate to the removal of choice regarding exercise type.   
Participation in exercise that has been freely chosen in accordance with self-efficacy theory, appears to have had an anxiolytic effect, seen in a marked increase in feelings of tranquillity post exercise. The freedom of choice regarding exercise type may have increased gains in this instance.

Fatigue and physical exhaustion results indicated that in some instances individuals felt more fatigued after participation in the study. It is unclear from the data which individuals regularly exercise and it can be assumed that some do not. For individuals unfamiliar with physical exertion, fatigue scores may have invariably increased. This unknown variable and its effect on negative scoring, appears insignificant compared to the improvements noted across the entire study and specifically vigour. Both male and female participants were included (appendix 1) and extended analysis of the data could indicate a need for further study into any gender differences and the positive effect of exercise on mood.  
The marked increase in revitalisation could relate to possible increases in endorphin levels and associated opioidergic interactions. This reinforces claims within the literature (Morgan, 1985) where it is implied that the ‘high’ associated with exercise could revitalise and elevate mood. It is unclear whether positive engagement improved due to social interaction or any further action caused by an assumed rise in endorphins. It should be mentioned that some participants may have been aware of the psychological benefits of exercise, increasing expectation and scores as such i.e. revitalisation and positive engagement. However, positive expectancy as noted by Flowers (2018) suggests the positive effects of exercise are only increased when expected during green exercise specifically.

The selection criteria and method resulted in a broad age group and wide range of activities for inclusion within the study. The resulting information is therefore general. Not all the participants were conducting the same activity, and this may have limited the study. However, both the World Health Organisation (2019) and the Mental Health Foundation (2013) encourage general physical activity for its mental health benefits. As the results from this study are not from a specific mode of exercise this confirms the benefits to those exercising generally for 20 minutes or more and supports recommendations. However, due to the small nature of the sample group, it could be argued that this is still not indicative of the wider population.

In conclusion general exercise participation has far reaching effects beyond physical fitness. The positive effects of exercise on mood state are clear and exercise can reduce anxiety and negative mood states. The benefits of specific exercise types have been noted in previous literature. Evidence from this study although broad regarding exercise type, confirms mood elevation. This implies that any form of exercise, of 20 minutes or more can alleviate negative mood states.  However, further study into exercise type and gender may be beneficial. For example, research comparing aerobic and anaerobic exercise in males and females, and the effect on mood state. Evidence from this type of study could improve current advice at a public level if marked differences are found.
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Appendix 1

            Figure 5: Participant and activity information

	Participant
	Gender
	Activity
	Age

	1
	M
	Brisk walk
	49

	2
	F
	Brisk walk
	48

	3
	F
	Brisk walk
	29

	4
	M
	Urban walk
	58

	5
	F
	Country walk
	60

	6
	M
	Running intervals
	29

	7
	F
	Dance
	22

	8
	F
	Weight training
	20

	9
	F
	Walk
	18

	10
	F
	Cardio - gym
	19

	11
	F
	Boxing
	31

	12
	F
	Circuits
	30

	13
	F
	HIIT
	39

	14
	M
	Rugby
	24

	15
	F
	Yoga
	47

	16
	M
	Turbo Training
	39

	17
	?
	Distance run
	50

	18
	?
	Brisk Walk
	26

	
	
	Mean Age
	35.44

	
	
	St Deviation
	13.66

	
	
	
	Range 18-60






EFI

Positive Engage. Before	Revitalization Before	Tranquility Before	Physical Exhaust. Before	Positive Engage. After 	Revitalization After 	Tranquility After 	Physical Exhaust After 	4.72	3.61	4.17	5.72	7.72	7.56	7.33	6.33	Pre and Post Exercise Mood States


Mean Score



BRUMS

Mean	Anger Before	Confus. Before	Depr. Before 	Fatigue Before	Tension Before	Vigour Before	Anger After	Confus. After	Depr. After	Fatigue After	Tension After	Vigour After	3.44	3.13	4.74	5.85	3.96	3.08	0.72	1.1100000000000001	1.94	5.88	1.29	6.04	Pre and post Exercise Mood States


Mean Score



2

image1.jpeg
PRIFYSGOL CYMRU
Y Drindod Dewi Sant
UNIVERSITY OF WALES

Trinity Saint David




