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A Practical Study of The Effect of Exercise on Mood State in Adults

Introduction
It has become increasingly clear that obesity is one of the greatest health challenges in the 21st Century, with a 2008 report estimating a figure of 1.5 billion overweight adults worldwide of which over 500 million were obese (Wang et al., 2011). Within the population there is awareness that obesity increases the risk of type 2 diabetes, cardiovascular disease and various cancers, yet many are either unwilling, unable or unaware of how to make lifestyle changes to reduce these risks.

There is abundant study data supporting the view that taking exercise has positive health outcomes, summarised as follows by Warburton and Shannon (2016):
“The health benefits of regular physical activity are irrefutable; virtually everyone can benefit from being active. The evidence is overwhelming with risk reductions of at least 20%-30% for more than 25 chronic medical conditions and premature mortality. Even higher risk reductions (ie, ≥ 50%) are observed when objective measures of physical fitness are taken.”

Getting people to buy into the idea of taking exercise for health benefits presents a challenge as many cannot perceive pleasurable outcomes from doing it and would rather devote time to other activities. The key to overcoming these barriers may lie in providing people with additional motivation to increase their physical activity, such as improvements in mental wellbeing.

The suggestion that exercise can improve mood states needs to be proven, and whilst a wealth of positive information could be gathered by simply asking people to reflect on how they feel after physical activity, actual measures of changes in mood state from physical activity are needed to demonstrate this. In this study two such measures are employed, the Brunel Mood Scale (Terry et al. 1999 and 2003) and the Exercise-Induced Feeling Inventory (Gauvin and Rejeski, 1993), the aim being to determine whether or not mood states in adults are positively affected by physical activity.

In a practical example of its’ application, Zaky et al. (2017) used the Brunel Mood Scale as a mood state measurement tool in their study to assess whether commuting to a place of work on a bicycle has a positive influence compared to using other transportation methods where the subject is sedentary. Their results indicated an overall improvement in mood state was achieved from cycling. Similarly, the Brunel Mood Scale was included in the assessment of psychological changes occurring in competitive swimmers during their taper training period by Myers et al. (2017), demonstrating “a significant relationship with improved performance”.

The Exercise-Induced Feeling Inventory was developed as a measure of psychological response to exercise and employed by Bozoian et al. (1994) in a study of female undergraduate students to explore the role of self-efficacy in influencing changes in mood state resulting from vigorous exercise. Participants with high physical efficacy were found to have increased positive engagement and vitality after exercising compared to their low-efficacy counterparts and maintained a sense of energy during exercise. Annesi et al. (2007) also included the Exercise-Induced Feeling Inventory in their study of older women investigating the correlation between changes in muscular strength and mood state between participants taking part in a 10 week weight training programme and those engaging in no endurance training, where “Only the treatment group demonstrated significant before-to-after-exercise improvements on the Exercise-induced Feeling Inventory scales of Positive Engagement, Revitalization, Tranquility, and Physical Exhaustion”.

Method
A group of adults were invited to be included in the study, the only criteria for participation being their age above eighteen, a willingness to undertake an exercise activity of at least moderate intensity for approximately half an hour and complete questionnaires before and afterwards. They were also asked to disclose their age and gender. The choice of activity was left to each individual to decide based on what they felt comfortable undertaking.

Each participant was provided with two sets of Brunel Mood Scale and two sets of Exercise-Induced Feeling Inventory questionnaires. These were pre-labelled “Before” and “After” for ease of use. They were instructed to complete the two “Before” questionnaires immediately before starting an exercise activity, answering all questions based on how they felt at that exact time. After completing their activity they were asked to complete the two “After” questionnaires in the same way as before but without referring to the answers given previously. The completed questionnaires were scored and added up according to the defined methods, with mean and standard deviation data calculated for each mood state category before and after exercise activity.



Results
A total of 18 adults participated in the study with an age range of 18 to 60 (an average ago of 35), of which approximately two thirds were females and the remainder males. They undertook a variety of activities including walking, dancing and rugby (see Appendix 1 for a complete list).

Using the mean data for each mood state, in the Brunel Mood Scale participants experienced a significant reduction in anger, confusion, depression and tension after exercising, fatigue was unchanged and vigour increased significantly (see Figure 1). Individual results within the fatigue category varied extensively with some participants recording large increases in fatigue after their activity, some recording large decreases and others having little change the level of fatigue. Only 3 adults felt their vigour levels decreased after exercise by a small amount, leaving 83% stating their vigour increased (see Appendix 2).



Fig 1.   Bar graph of mood state mean data for participants using the Brunel Mood Scale

The data from the Exercise-Induced Feeling Inventory indicated participants experienced significant increases in positive engagement, revitalisation and tranquillity after exercising. Physical exhaustion also increased after the activity, but only slightly (see Figure 2). However, as with fatigue, the number of participants reporting large increases in physical exhaustion was roughly offset by those reporting large decreases, whilst others experienced little difference post exercise. This compares to the other three categories where there was unanimous increase in mood state after exercise (see Appendix 3).



Fig 2.   Bar graph of mood state data for participants using Exercise-Induced Feeling Inventory

Discussion
This study agrees with findings in other studies that when using the Brunel Mood Scale as a measurement of mood states, most participants experience a significant reduction in anger, confusion, depression and tension after exercising, but feel greatly invigorated. It can be argued that these finding are not surprising given that the Scale was developed to highlight positive changes in mood state and all of these are positive outcomes. Exactly the same can be said of the Exercise-Induced Feeling Inventory where most participants experience significant increases in positive engagement, revitalisation and tranquillity after exercising, again agreeing with the findings in other studies.

Whilst using slightly different wording, both methods assess very similar aspects of mood and it would therefore be surprising if they generated significantly different outcomes when used. The nature of the questions put forward for the participants to consider, to some degree places an expectation on them that they should in fact feel different after exercising and this may have some bearing on the responses given: “I should feel better, therefore I do feel better.”

The one area in both methods where participants can make a more accurate assessment when responding is in relation to Fatigue and Physical Exhaustion as these are less a measure of a mood state but a physical condition. It is therefore perhaps not surprising that this is where the most variation in answers appears. An individual who tends to be inactive or is generally unfit is likely to be physically exhausted after half an hour of moderate to vigorous activity, whereas this will likely have the opposite effect on someone who is physically fit and active. Mean values for this category will tend to reflect the physical fitness levels of the group as a whole with the results of the more physically fit participants cancelling out those of the less active ones, leaving an overall slight increase or slight decrease in exhaustion post exercise depending on the balance of fitness within the group.

Participants are also instructed to record their mood state at the moment of completing the questionnaire, but these cannot account for specific mindsets individuals may have at the time or indeed events that could occur during the exercise activity which may abnormally skew the replies given. For example someone who is already clinically depressed or going through a particularly traumatic life-experience is unlikely to have their depression state measurably altered by half an hour of physical activity. Similarly, someone who nearly gets run over by a Taxi when out walking for half an hour is likely to return more angered than beforehand.

Overall, both methods demonstrate application to a wide range of testing situations relating to measuring changes in mood state influenced by physical activity and can serve as additional motivators for people looking to overcome barriers to taking exercise, since all findings show positive alterations in mental wellbeing derived from taking part in some form of physical exercise.
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Appendices

Appendix 1.   Participant details.

	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
	n/d
	Distance run
	50

	18
	n/d
	Brisk Walk
	26






Appendix 2.   Table of mood state data for all participants using the Brunel Mood Scale.

	Participant 
	Anger Before
	Anger After
	Confusion Before
	Confusion After
	Depression Before 
	Depression After
	Fatigue Before
	Fatigue After
	Tension Before
	Tension After
	Vigour Before
	Vigour After

	1
	0
	0
	0
	0
	4
	2
	5
	3
	0
	0
	3
	6

	2
	8
	4
	6
	6
	10
	7
	9
	7
	10
	6
	2
	4

	3
	6
	2
	8
	6
	8
	7
	8
	8
	8
	5
	1
	5

	4
	0
	0
	2
	0
	1
	0
	6
	4
	3
	2
	0
	7

	5
	1
	0
	5
	2
	6
	4
	8
	11
	2
	0
	0
	3

	6
	0
	0
	0
	0
	0
	1
	5
	13
	0
	1
	5
	4

	7
	2
	0
	3
	1
	6
	2
	6
	4
	8
	3
	3
	9

	8
	9
	4
	8
	2
	12
	6
	1
	12
	4
	2
	6
	9

	9
	9
	3
	6
	2
	7
	2
	12
	6
	6
	1
	3
	10

	10
	9
	0
	5
	1
	10
	4
	14
	12
	8
	2
	2
	8

	11
	2
	0
	1
	0
	4
	0
	2
	3
	4
	0
	3
	6

	12
	0
	0
	0.25
	0
	3.25
	0
	3.25
	1.25
	2
	0.25
	1.75
	2.5

	13
	10
	0
	9
	0
	10
	0
	10
	3
	11
	0
	8
	14

	14
	0
	0
	0
	0
	1
	0
	1.25
	2.75
	0.75
	0
	2.75
	3.25

	15
	0
	0
	0
	0
	0
	0
	0.75
	0.75
	2.5
	1
	4
	2

	16
	0
	0
	0
	0
	0
	0
	1
	9
	2
	0
	5
	6

	17
	4
	0
	0
	0
	3
	0
	4
	0
	0
	0
	1
	6

	18
	2
	0
	3
	0
	0
	0
	9
	6
	0
	0
	5
	4

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

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





Appendix 3.   Table of mood state data for all participants using the Exercise-Induced Feeling Inventory.

	Participant 
	Positive Engagement Before
	Positive Engagement After 
	Revitalisation Before
	Revitalisation After 
	Tranquility Before
	Tranquility After 
	Physical Exhaustion Before
	Physical Exhaustion After 

	1
	3
	4
	4
	7
	7
	9
	6
	2

	2
	4
	4
	3
	8
	2
	8
	6
	4

	3
	5
	7
	3
	9
	3
	8
	3
	8

	4
	5
	7
	3
	6
	6
	6
	8
	4

	5
	1
	3
	0
	0
	6
	4
	12
	9

	6
	8
	7
	3
	6
	9
	8
	4
	12

	7
	5
	5
	1
	5
	1
	3
	3
	5

	8
	4
	9
	5
	7
	4
	8
	7
	11

	9
	3
	8
	4
	6
	3
	8
	8
	7

	10
	5
	8
	4
	7
	4
	9
	9
	7

	11
	4
	11
	3
	10
	4
	7
	3
	3

	12
	9
	10
	10
	12
	8
	11
	4
	4

	13
	1
	12
	0
	12
	0
	10
	9
	2

	14
	7
	12
	7
	10
	5
	6
	4
	7

	15
	8
	11
	7
	10
	6
	12
	6
	6

	16
	10
	10
	8
	8
	3
	9
	0
	12

	17
	1
	5
	0
	5
	2
	2
	2
	2

	18
	2
	6
	0
	8
	2
	4
	9
	9

	Mean
	4.72
	7.72
	3.61
	7.56
	4.17
	7.33
	5.72
	6.33

	Standard Deviation
	2.76
	2.87
	2.93
	2.85
	2.46
	2.72
	3.08
	3.34
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