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Laboratory Report: To compare the mood state of students before and after an exercise session lasting at least 20 minutes.
1. INTRODUCTION
Mood states are conditions we experience daily, such as anger or tension. Still, they differ from emotions which are consequences of specific situations (Biddle, Fox and Boutcher, 2000, p. 66) and can strongly affect the ability to function (Porta and Last, 2018). A positive mood enhances neural paths and improves cognitive processes (Buckworth and Dishman, 2002, p. 93). Mental Health is not the lack of mental illness but a state where the individual can cope with the stresses of everyday life and is the basis for well-being (World Health Organization, 2004). In 2017 10.7% of the global population suffered from a mental health condition (Terry and Parsons-Smith, 2021). A 2014 survey showed that each week in the UK, one in six adults experienced mental health issues and one in five contemplated suicide. There has been an increase in people seeking assistance with mental health issues but around a third have not sought any help (Mental Health Foundation, 2016). A 2014 survey of England showed an increase of 24% in the number of adults receiving treatment (NHS Digital, 2014). In Wales, one in four adults experienced mental health issues, with half of those problems occurring before the age of fourteen. In 2019, 330 registered deaths were recorded from suicide, and mental health problems were the most significant single cause of disability in the UK (Senedd Cymru, Senedd Research, 2019). 
UK universities have faced high rises in students requiring counselling services due to mental health issues and are high compared to the general population (Institute for Public Policy Research, 2017). A 2015 survey of American Freshmen showed high levels of depression and anxiety among college students (Rakow and Eells, 2019, pp. 4-16). First-year students suffer psychological impacts because of workload and assessment demands (Coutts et al., 2011).
The benefits of physical activity consist of sustaining a healthy weight and enhancing the quality of life (Department of Health & Social Care, 2019). A National Survey for Wales concerning everyday adult life showed that 56% were physically active for 150 minutes in the previous week. Guidelines suggest two and a half hours of moderate activity, an hour and a quarter of vigorous exercise or a mixture of the two (Gov.Wales, 2022).  
The benefits of being physically active and reducing stress are well-researched and agreed upon (Buckworth and Dishman, 2002, pp. 79-80). Active people who maintain exercise suffer less from depression (Weir, 2011). The frequency of an exercise regime requires at least two sessions per week to improve mood states (Matsouka et al., 2016). The gains for an individual’s mood state when conducting an exercise of a moderate level are well recognised and provide a positive effect regarding cognitive task solving (Stolarska et al., 2019). Exercise is beneficial to mental health and overall well-being regardless of whether it is conducted in an indoor or outdoor environment (Scott, 2022).
Comparisons of indoor or outdoor environments for exercise suggest that results regarding mood states were higher for outdoors than indoors. Social interaction, enjoyment and intention for further or future practice were associated more with outdoor activity (Rogerson et al., 2016). Increased reactions of revitalisation, decreases in mood states and boosts in energy (Thompson Coon et al., 2011). Social support is an essential factor in exercise. Group exercise, support and cohesion increase commitment (Taylor, 2015, p. 66). Parkrun is an example of this promotion of personal well-being and social interaction leading to continued healthy habits (Grunseit et al., 2017). Outdoor environments were considered more calming and stress-reducing (Klaperski et al., 2019). The positive effects of physical exercise on mood states are evident, and how that person feels after the activity is essential in their motivation on whether they continue (Biddle et al., 2000, p.66). 
This study's purpose was to compare students' mood states before and after an exercise session of at least 20 minutes. One session in an indoor environment and one outdoors would be conducted, and any differences in mood states would be examined. The hypotheses were that (1) the effects of the exercise session would improve the six mood states examined and (2) the outdoor exercise session would produce more significant results and benefits.





2. RESULTS
The results show data collected (Appendix 5.1 and 5.2) from 19 first-year undergraduate students at the University of Wales Trinity St David before and after indoor and outdoor exercise sessions utilising the Brunel Mood Scale (BRUMS). Both male and female participants were of varying ages, between 18 and 53 and had varying fitness levels. Their medical history was unknown.   

Indoor exercise session
Figure 2.1 Column chart showing Mean BRUMS scores for all participants of the Indoor exercise session.

Figure 2.1 shows there were reductions in Anger (61.64%), Confusion (46.73%), Depression (63.64%), Fatigue (13.76%) and Tension (64.94%).
In contrast, there was an increase in Vigour (40.94%).







Figure 2.2 Radar chart showing Mean BRUMS scores for all participants of the Indoor exercise session. 

The increase in Vigour is more evident in Figure 2.2


Indoor Standard Deviations
Figure 2.3 Column chart showing Mean BRUMS scores for all participants of the Indoor exercise session and includes Standard Deviation figures.
[image: Chart, bar chart

Description automatically generated]
Figure 2.3: Anger before 2.32 & after 0.89, Confusion before 3.06 & after 1.63, Depression before 3.63 & after 1.32, Fatigue before 6.47 & after 5.58, Tension before 4.05 & after 1.42 and Vigour before 4.63 & after 7.84.

Outdoor exercise session
Figure 2.4 Column chart showing Mean BRUMS scores for all participants of the Outdoor exercise session.

Figure 2.4 shows there were reductions in Anger (73.13%), Confusion (59.49%), Depression (78.65%), Fatigue (25.81%) and Tension (74.31%).
In contrast, there was one increase in Vigour (48.86%).

Figure 2.5 Radar chart showing Mean BRUMS scores for all participants of the Outdoor exercise session. 

The increase in Vigour is more evident in Figure 2.5

Outdoor Standard Deviations
Figure 2.6 Column chart showing Mean BRUMS scores for all participants of the Outdoor exercise session and includes Standard Deviation figures.[image: Chart, waterfall chart
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Figure 2.6: Anger before 2.53 & after 0.68, Confusion before 2.74 & after 1.11, Depression before 2.95 & after 0.63, Fatigue before 5.89 & after 4.37, Tension before 4.32 & after 1.11, Vigour before 4.95 & after 9.68.


Comparison Table
Figure 2.7 A comparison table of mean BRUMS scores for indoor and outdoor exercise sessions.



3. DISCUSSION
This study examined students' mood states before and after an exercise session of at least 20 minutes. It was hypothesised that the effects of exercise would improve mood states and that the outdoor session would produce more significant results.
The scale of this study was small, with data collected from only 19 subjects over single bouts of exercise, and it was not a prolonged study. The study does not adequately reflect the student population, so results are limited and must be considered cautiously (Buckworth and Dishman, 2002, pp. 111-112). Despite a small sample size, the study supports the hypotheses and other research in that mood states are improved following exercise and more when training is conducted outside (Rogerson et al., 2015).
The findings suggest that in both indoor and outdoor exercise sessions, there were positive results across all Mood states, with substantial reductions in anger, confusion and depression, with fatigue having the lowest drop. Vigour increased following indoor exercise by 40.94% (Figure 2.1) and outdoor activity (Figure 2.4) by 48.86%, suggesting that this mood is enhanced more by the outdoor environment.
As hypothesised, outdoor exercise produced more significant results, which support previous research outlined in the Introduction of this report (Rogerson et al., 2016). Being in and exposed to natural environments includes various physiological benefits such as lower all-cause of mortality and diabetes 2 (Natural England, 2016). 
Standard deviations show similarities for most mood states in indoor (Figure 2.3) and outdoor (Figure 2.6) data showing relative consistency but were more significant in Fatigue and Vigour, offering less reliability. Completing the mood questionnaires was problematic for participants when they were aware of the study and the exercise stimulus needed to be standardised too by time or nature (Buckworth and Dishman, 2002, p. 112). 
During the indoor sessions, participants carried out various exercises on different days in various locations for up to one hour. Exercises included Treadmill runs and walks, Elliptical machines, weight training, general gym workouts, Indoor cycling, Yoga and Crossfit high-intensity sessions. Issues arise with analysing the indoor exercise data as mood states can alter between high and low-intensity exercise (Kerr and Wollenberg, 2007).
In contrast, with the outdoor session, most participants conducted a twenty-minute walk at the same time in the same location. Therefore, the data for the outdoor session can be considered more accurate for this report.
A more extensive survey was conducted in 2019/2020 by the UK Active Research Institute with 9,013 students from 101 Institutions, where 84% were undergraduates. Personal well-being scores for before and after physical activity show slight increases in happiness, life satisfaction, feeling worthwhile and anxiety reduction. Mental well-being, loneliness and social trust were also higher following exercise (UK Active Research Institute, 2020).
The importance of physical activity for students’ mental health and well-being cannot be underestimated (Weinberg and Gould, 2015, pp.405-418). Stress and depression symptoms can be lessened by short-term, aerobic exercise regimes and can be more effective than other cognitive methods. Participants who take up regular low to moderate exercise increase their chances of continuing this activity long-term (Herbert et al., 2020).
Providing students with opportunities for physical exercise provides them with all the benefits of a healthy lifestyle both physically and improves their mental health and well-being (Grasdalsmoen et al., 2020). Education establishments should consider that students who regularly participate in physical activity and sports have higher self-esteem and states of mind. This leads to more positive mood states, being more engaged and focused on their academic work (Haoran, 2021).
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5. APPENDIX
Appendix 5.1: BRUMS raw data collated for indoor exercise session.
	Participant 
	Anger Before
	Confus. Before
	Depr. Before 
	Fatigue Before
	Tension Before
	Vigour Before
	Anger After
	Confus. After
	Depr. After
	Fatigue After
	Tension After
	Vigour After

	1
	7
	7
	14
	11
	11
	7
	4
	6
	6
	13
	5
	11

	2
	1
	9
	4
	5
	6
	7
	0
	2
	1
	4
	2
	13

	3
	6
	1
	3
	8
	5
	2
	0
	0
	0
	3
	1
	8

	4
	0
	5
	0
	5
	1
	7
	0
	0
	0
	3
	0
	12

	5
	0
	0
	0
	0
	2
	5
	0
	0
	0
	0
	0
	7

	6
	0
	8
	4
	6
	7
	5
	0
	0
	2
	2
	0
	7

	7
	1
	0
	3
	4
	2
	1
	0
	0
	0
	0
	0
	1

	8
	2
	0
	0
	9
	1
	0
	0
	0
	0
	3
	0
	1

	9
	1
	5
	6
	10
	5
	3
	0
	0
	3
	5
	0
	10

	10
	8
	4
	5
	12
	4
	2
	0
	2
	0
	9
	0
	16

	11
	5
	13
	3
	5
	15
	3
	4
	15
	2
	1
	14
	2

	12
	1
	0
	4
	4
	0
	4
	0
	2
	0
	1
	0
	4

	13
	0
	0
	5
	7
	0
	9
	1
	2
	2
	11
	1
	10

	14
	0
	0
	0
	3
	1
	10
	0
	0
	0
	5
	0
	5

	15
	2
	1
	2
	4
	0
	0
	0
	0
	0
	0
	0
	11

	16
	1
	o
	5
	5
	1
	4
	0
	1
	2
	6
	0
	9

	17
	3
	0
	6
	7
	7
	5
	1
	1
	3
	9
	2
	13

	18
	3
	2
	1
	12
	4
	3
	3
	0
	3
	16
	2
	3

	19
	3
	0
	4
	6
	5
	11
	4
	0
	1
	15
	0
	6

	Mean
	2.32
	3.06
	3.63
	6.47
	4.05
	4.63
	0.89
	1.63
	1.32
	5.58
	1.42
	7.84

	Standard Deviation
	2.50
	3.96
	3.24
	3.20
	3.99
	3.20
	1.56
	3.56
	1.63
	5.15
	3.31
	4.39








Appendix 5.2: BRUMS raw data collated for outdoor exercise session.
	Participant 
	Anger Before
	Confus. Before
	Depr. Before 
	Fatigue Before
	Tension Before
	Vigour Before
	Anger After
	Confus. After
	Depr. After
	Fatigue After
	Tension After
	Vigour After

	1
	5
	8
	4
	13
	10
	6
	4
	5
	5
	11
	7
	10

	2
	0
	5
	3
	3
	0
	1
	0
	2
	1
	4
	2
	13

	3
	1
	2
	0
	11
	4
	3
	0
	0
	0
	4
	1
	7

	4
	0
	4
	0
	5
	1
	7
	0
	0
	0
	1
	0
	12

	5
	0
	0
	0
	3
	0
	3
	0
	0
	0
	2
	0
	7

	6
	0
	3
	4
	16
	11
	1
	0
	0
	2
	4
	2
	7

	7
	3
	4
	2
	8
	2
	1
	0
	0
	0
	0
	0
	8

	8
	0
	0
	2
	10
	4
	0
	0
	0
	0
	0
	0
	8

	9
	2
	1
	3
	1
	4
	12
	0
	0
	0
	2
	0
	15

	10
	0
	0
	0
	4
	1
	5
	0
	0
	0
	5
	1
	14

	11
	9
	6
	8
	9
	6
	7
	3
	5
	0
	10
	2
	14

	12
	9
	6
	7
	2
	9
	6
	1
	6
	2
	10
	2
	10

	13
	4
	2
	5
	6
	7
	4
	1
	1
	0
	4
	1
	8

	14
	2
	0
	1
	1
	4
	14
	1
	0
	0
	12
	0
	2

	15
	0
	1
	1
	1
	3
	9
	0
	0
	0
	1
	0
	7

	16
	0
	2
	3
	4
	3
	1
	0
	0
	0
	3
	0
	6

	17
	1
	1
	3
	5
	1
	4
	0
	0
	0
	4
	0
	11

	18
	3
	2
	2
	5
	3
	6
	0
	0
	0
	5
	0
	13

	19
	9
	5
	8
	5
	9
	4
	3
	2
	2
	1
	3
	12

	Mean
	2.53
	2.74
	2.95
	5.89
	4.32
	4.95
	0.68
	1.11
	0.63
	4.37
	1.11
	9.68

	Standard Deviation
	3.26
	2.40
	2.57
	4.24
	3.43
	3.78
	1.25
	2.00
	1.30
	3.74
	1.73
	3.42








Figure 2.1: Mean BRUMS scores for all participants 10 minutes prior to INDOOR exercise session and 20 minutes after completion of the exercise session

Before	Anger 	Confusion	Depression	Fatigue	Tension	Vigour	2.3199999999999998	3.06	3.63	6.47	4.05	4.63	After	Anger 	Confusion	Depression	Fatigue	Tension	Vigour	0.89	1.63	1.32	5.58	1.42	7.84	
BRUMS Score




Figure 2.2: Mean BRUMS score for all participants 10 minutes prior to INDOOR exercise session and 20 minutes after completion of the exercise session
 

Before	Anger 	Confusion	Depression	Fatigue	Tension	Vigour	2.3199999999999998	3.06	3.63	6.47	4.05	4.63	After	Anger 	Confusion	Depression	Fatigue	Tension	Vigour	0.89	1.63	1.32	5.58	1.42	7.84	



Figure 2.4: Mean BRUMS scores for all participants 10 minutes prior to OUTDOOR exercise session and 20 minutes after completion of the exercise session

Before	Anger	Confusion	Depression	Fatigue	Tension	Vigour	2.5299999999999998	2.74	2.95	5.89	4.32	4.95	After	Anger	Confusion	Depression	Fatigue	Tension	Vigour	0.68	1.1100000000000001	0.63	4.37	1.1100000000000001	9.68	
BRUMS Sore




Figure 2.5: Mean BRUMS scores for all participants 10 minutes prior to OUTDOOR exercise session and 20 minutes after completion of the exercise session

Before	Anger	Confusion	Depression	Fatigue	Tension	Vigour	2.5299999999999998	2.74	2.95	5.89	4.32	4.95	After	Anger	Confusion	Depression	Fatigue	Tension	Vigour	0.68	1.1100000000000001	0.63	4.37	1.1100000000000001	9.68	



Figure 2.7: Comparison table of Mean BRUMS scores for all participants 10 minutes prior to INDOOR and OUTDOOR exercise session and 20 minutes after completion of the exercise session

Anger 	Indoor Activity Before	Indoor Activity After	Outdoor Activity Before	Outddor Activity After	2.3199999999999998	0.89	0	2.5299999999999998	0.68	Confusion	Indoor Activity Before	Indoor Activity After	Outdoor Activity Before	Outddor Activity After	3.06	1.63	0	2.74	1.1100000000000001	Depression	Indoor Activity Before	Indoor Activity After	Outdoor Activity Before	Outddor Activity After	3.63	1.32	0	2.95	0.63	Fatigue	Indoor Activity Before	Indoor Activity After	Outdoor Activity Before	Outddor Activity After	6.47	5.58	0	5.89	4.37	Tension	Indoor Activity Before	Indoor Activity After	Outdoor Activity Before	Outddor Activity After	4.05	1.42	0	4.32	1.1100000000000001	Vigour	Indoor Activity Before	Indoor Activity After	Outdoor Activity Before	Outddor Activity After	4.63	7.84	0	4.95	9.68	
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Figure 2.3: Mean BRUMS Scores for all participants prior to and after completion of the INDOOR exercise
session.
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Figure 2.6: Mean BRUMS Scores for all participants prior to and after completion of the OUTDOOR exercise
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