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Mood State Before and After at least 20 mins of Exercise Amongst an Adult Population
Almost two thirds (58%) of adults in Wales are overweight or obese, and more than 1 in 4 children in Wales has a Body Mass Index (BMI) classified as overweight or obese (Public Health Wales | Search Results, 2020), and a quarter of us will experience mental health problems or illness at some point during our lives (Health in Wales | Mental Health, 2020). Almost half welsh adults did not complete the recommended exercise in a week, in fact only 53% of adults reported that they had been active for at least 150 minutes in the previous week (Gov.wales. 2020).
Improving mood states of individuals through exercise would have a positive effect on food choices, as overeating and obesity are often associated with depression and anxiety, mood states such as these affect food choice and energy metabolism (Singh, 2014). Preventing a positive energy balance in the population through dietary changes and physical activity would help reverse the obesity epidemic (Hill, 2006) and also improve the mental health of the nation. Yeung argues there are acute mood benefits derived from a single bout of exercise, suggesting that exercise may be a valuable short-term strategy for the self-regulation of mood in both distressed and normal subjects (Yeung, 1996). Beyond making better choices regarding food, can exercise effect anxiety and depression in a positive manner?
[bookmark: bau0005][bookmark: bau0010][bookmark: bau0015]Previous studies show mixed results: from no differences in mood; differences as a result of exercise intensity and differences to an overall improvement in mood. Elizabeth A.Crush, Emily Frith and Paul Loprinzi measured mood state of participants  enduring exercise under various timescales between 10 and 60 minutes in their journal ‘Experimental effects of acute exercise duration and exercise recovery on mood state’, the results showed that exercise had a favourable effect on various mood profiles, regardless of exercise duration with a significant positive main effect on the group for the mood parameter ‘hostility’ (Crush, Frith and Loprinzi, 2018).
[bookmark: _Hlk35338597]In their journal, ‘Acute effects of aerobic exercise on mood’, Steptoe and Cox observed no fitness group differences in mood responses, interestingly, there were increases in tension/anxiety and fatigue regarding high intensity exercise, conversely, low intensity exercise led to positive mood changes in vigour and exhilaration amongst female medical students (aged 18–23 yrs) (Steptoe and Cox, 1988).
[bookmark: _Hlk35338133]However, ‘Running on a high: parkrun and personal well-being’ by Anne Grunseit, Justin Richards and Dafna Merom surveyed adult Australian parkrunners and outlined the improved mental health and personal wellbeing in women plus wellbeing in men through positive expression of identity and continuation of healthy habits and social interaction (Grunseit, Richards and Merom, 2017).
The aim of this report is to support, argue or reject the claim that exercise can indeed enhance mood state by comparing the mood state of between 12-21 adults before and after an exercise session lasting at least 20 minutes. 




Method
The participants in the study were 21 individuals of both sexes, physically active and apparently healthy, men and women with a mean age of 31 years (±15). Participants engaged in activities such as HIIT, Rugby, walking, gym activity and yoga. Data were collected during February 2020.
Physical questionnaires were distributed to all participants, the two methods of questionnaire were The Brunel Mood Scale (BRUMS) and the Exercise-Induced Feeling Inventory (EFI), the questions were posed both 10 minutes before and after the individuals chosen exercise. 
The participants were asked their age, gender, whether they exercised regularly and the activity they were partaking in.
The Exercise-Induced Feeling Inventory (EFI) 
12 participants
The (EFI) has 12 items arranged into four sub scales: positive engagement, revitalisation, tranquillity and physical exhaustion. The research participant selects, from a numerical rating scale of zero to four (0 = not at all, 1 = a little, 2 = moderately, 3 = quite a bit; 4 = extremely), the option they believe best represents the situation at that time (Gauvin and Rejeski, 1993).

The Brunel Mood Scale (BRUMS)
21 participants
[bookmark: _Hlk35348305][bookmark: _Hlk35253743]The BRUMS has 24 items arranged into six subscales: anger, confusion, depression, fatigue, tension and vigour, each with four items. The research participant selects, from a numerical rating scale of zero to four (0 = do not feel, 1 = feel slightly, 2 = feel moderately, 3 = feel strongly; 4 = feel very strongly), the option they believe best represents the situation at that time (Brandt et al., 2016).
Once the exercise was finished and the questionnaires completed, the scoring was tallied for the pre-exercise and post-exercise responses and compared.









Results
Demographic characteristics
Table 1. displays the demographic characteristics of the analysed participants, including age and exercise type.
Table 1.
	Participant Number
	Age
	Exercise Type

	1
	19
	HIIT

	2
	21
	HIIT

	3
	49
	HIIT

	4
	45
	HIIT

	5
	46
	HIIT

	6
	49
	HIIT

	7
	25
	HIIT

	8
	51
	Gym

	9
	64
	Walk

	10
	45
	HIIT

	11
	23
	Gym

	12
	20
	Gym

	13
	28
	Yoga

	14
	23
	Rugby

	15
	21
	Running

	16
	33
	HIIT

	17
	18
	Gym

	18
	19
	Gym

	19
	19
	Gym

	20
	19
	Gym

	21
	19
	Gym



Exercise-Induced Feeling Inventory Mean Results
Table 2. displays the average before and after measurements of mood. The age range is 18-64yrs with a standard deviation of 14.39.  It is observed that the mean before and after readings for the four sub scale items of the EFI, positive engagement, revitalisation, tranquillity and physical exhaustion show an increase in all four categories. Candidates on average showed an increase in positive engagement, felt revitalised, more tranquil and were more physically exhausted. Fig 1. Shows the largest difference was recorded in regards to revitalisation (over double) and physical engagement.
Table 2.
	
	Positive Engagement
	Revitalisation
	Tranquility
	Physical Exhaustion

	Before
	5.52
	3.43
	5.43
	5.0

	After
	9.95
	8.33
	7.29
	6.1




Fig 1.

The Brunel Mood Scale Mean Results
Table 3. displays the average before and after measurements of mood. It is observed that the mean before and after readings for the six sub scale items of the BRUMS, anger, confusion, depression, fatigue, tension and vigour, show a decrease in the four stress related moods i.e. reduction in anger, less confusion, reduced depression and less tension. Fatigue increased, as did vigour. Fig 3. Shows the largest difference in the ‘depression’ category.
Table 3.
	
	Anger
	Confusion
	Depression
	Fatigue
	Tension
	Vigour

	Before
	4
	4.92
	5.92
	7.42
	4.83
	5.33

	After
	1.33
	2.75
	1.58
	7.67
	2.67
	8.33



Fig 2.

Discussion
Physical activity and mental health remain an under researched and under-invested area, most studies have been conducted by academics in the field of exercise, sport and health science and evidence-based-health principles have not been widely adopted, and criteria for randomized controlled studies have only rarely been fully satisfied, as findings are limited to consenting volunteers who can tolerate the exercise session and adhere to the exercise programme. Also, it is not always measurable as to what subjective well-being, self-perceptions, and mood actually are (Fox 1999).
The main finding of this study was that, generally, exercise had a favourable effect on various mood profiles, these findings support and extend the evidence shown by Elizabeth A.Crush, Emily Frith and Paul LoprinzI’s ‘Experimental effects of acute exercise duration and exercise recovery on mood state’ study that, indeed, showed that exercise has many psychological benefits. However, considering the number of participants engaging in HIIT exercise (9/21, almost 50%), it does not support the findings of Steptoe and Cox that ‘there were increases in tension/anxiety and fatigue regarding high intensity exercise’ (Steptoe and Cox, 1988). Unfortunately, the report was unable to verify the exact reasons for the mood change as suggested in Anne Grunseit, Justin Richards and Dafna Merom’s Park Run study that community and identity were factors in the enhanced mood.
Whereas, the EFI and BRUMS mood scales come at the issue from differing angles, the EFI focuses on more positive feelings, as shown by its sub scales i.e. positive engagement, revitalisation, tranquillity and physical exhaustion. BRUMS sub scales are focused on more stress related headings i.e. anger, confusion, depression, fatigue, tension and vigour. The results arrive at the same conclusions, fatigue/physical exhaustion increased as would be expected after exercise, vigour/revitalisation also improved. Positive engagement/tension/anger had corresponding relationships, positive engagements increased, as anger and tension decreased. Finally, confusion/depression/tranquillity again had correlated responses, with confusion and depression decreasing, while tranquillity improved.
Strengths of this study include the crossover of both the BRUMS and EFI which gives alternate perspective on mood state, both confirming a positive effect of exercise on mood state. The demographic, though small in quantity, covers a cross section of ages.
However, some weaknesses include the size of the demographic, the diversity of the exercises chosen by the participants, i.e. high intensity interval training, team sports, meditative exercise (yoga) and low intensity walking. The lack of follow up questions also put into question the possible reasons surrounding the changes in mood state, such as, was the exercise undertaken as part of a group? Was it a new experience? What environment was the exercise taken in? Would sustained and regular exercise continue to change mood state? Questionnaires over a longer time period would give us further insight i.e. week/month/year. Study over a longer period would be useful to establish whether regular exercise could offer more than just a temporary improvement of mood state, or possibly be a vehicle for more deep-seated change through improvements in the way we view ourselves
The aim of this report is to support, argue or reject the claim that exercise can indeed enhance mood state by comparing the mood state before and after an exercise session lasting at least 20 minutes, from the results of this study, the evidence would support the notion that exercise does in fact enhance mood state.
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Exercise-Induced Feeling Inventory Mean Results

Before	Positive Engagement	Revitalisation	Tranquility	Physical Exhaustion	5.52	3.43	5.43	5	After	Positive Engagement	Revitalisation	Tranquility	Physical Exhaustion	8.9499999999999993	8.33	7.29	6.1	



Brums Motivational Scale Mean Results

Before	Anger	Confusion	Depression	Fatigue	Tension	Vigour	4	4.92	5.92	7.42	4.83	5.33	After	Anger	Confusion	Depression	Fatigue	Tension	Vigour	1.33	2.75	1.58	7.67	2.67	8.33	
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