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CAN EXERCISE CHANGE MOOD STATE?

INTRODUCTION
In 2018-2019 the National Health Survey for Wales reported that 53% of adults over 16 years old had been active, doing moderate or high intensity exercise for at least 150 minutes the previous week.  Physical activity levels were found to be higher in men than women and physical activity was found to be lower in deprived areas.  The survey also reported that 38% of females and 28% of males were active for less than 30 minutes the previous week and also showed the higher the deprivation, the lower the exercise, statistics also revealed that inactivity was highest in older adults (National Survey for Wales 2018-2019). Hernandez Serrano, (2020) is looking at an older population and is concerned that depression and low mood is a disease that affects a significant percentage of the world presenting with the presence of sadness and loss of interest with low self-esteem and in the older population causing higher mortality and more frequent relapses. Hernandez Serrano (2020) also is keen to find solutions that are not connected with taking pychotrophic drugs.
The Guardian newspaper has run an article on a study that was done at Her Majesty’s Prison Haverigg in Cumbria of prisoners taking part in a scheme called ‘parkrun’.  This is a popular international event that generally takes place at the weekend and is a free 5k run. The inspiration came from a long-term employee of the prison who realised through a study that 48% of prisoners did not attend the prison gym, mostly because they lacked confidence and motivation to go.  The run involved 7 laps of the enclosed prison sports field with times tracked and uploaded on to the parkrun website each week.  20 prisoners and staff took part the first week all with differing levels of ability and experience. Everyone finished and the prisoners felt proud of their achievement. After four weeks it was observed that the event was having a positive effect on the prison runner’s mood and behaviour (The Guardian, 2017).
Lindberg, Hagman and Danielsson, et al. (2020) did a nationwide study in Sweden looking at obesity in children and adolescents to see if it increases the risk of anxiety and depression independently of other factors.  The study was done from the Swedish childhood obesity treatment register (Boris) between the age range of 6 years and 17 years and compared with a matched group from the general population.  Results showed that girls with obesity had a 43% higher risk of anxiety and depression compared to girls of normal weight and the boys had similar results. The study also concludes that there are several other factors that may have an impact on obesity, anxiety and depression which include low physical activity, unhealthy diet and lack of sleep (Lindberg, Hagman and Danielsson, 2020).
These studies show that anxiety and depression is not limited to a specific age group, gender or country, Thomas and Morris, (2000) makes us aware that the cost to the United Kingdom of depression was estimated at over £9 billion and although there are awareness campaigns and effective treatments, depression and anxiety remain a considerable burden both on society and the individual who isn’t able to function and often times impacts on their ability to work (Thomas and Morris, 2000). 
[bookmark: _Hlk34737448]In 2016 a study of 40 Japanese students 20 males and 20 females was undertaken to see if there was any correlation between mood state and quality of life.  The investigation was done using the profile of mood state (POMS) and the World Health Organisation quality of life scale (WHOQOL-26).  Six types of mood states were investigated which included tension-anxiety, depression-dejection, anger-hostility, vigour, fatigue and confusion (POMS) and 4 main quality of life domains were looked at including physical health, psychological health, environmental health and social relationships, interestingly there was significant correlation between mood state and quality of life and significant difference between gender.  Males revealing that mood was more determined by social relationships and their environment and in contrast female mood state was connected to physical health and psychological health.  The study concluded that although there was a difference between gender, quality of life had an impact on mood disorders (Shichiri, et al. 2016). 
Blumenthal, et al. (2012) talks about meta-analysis randomised controlled trials that were done with people suffering major depressive disorder (MDD) where aerobic exercise, in the gym or cycling was compared to a group using a standard medical intervention (smile) and conducted for 16 weeks, using 156 individuals with (MDD). They exercised in a group setting 3 times a week.   The group taking the anti-depressant sertraline were administered the drug by a study psychiatrist.  The results came back that both groups did not differ in their level of depression symptoms but when the groups were followed up 10 months later the group that had been exercising showed lower levels of depression and relapse than the group that had been medicated (Blumenthal, et al. 2012). 
This study has looked at a group of people aged between 18 and 64 and evaluated their mood before and after a range of aerobic exercise.
METHOD
21 participants, age ranging from 18 to 64, each given two forms, The Brunel Mood Scale (see appendix 1) and the Exercise Induced Feelings Inventory (see appendix 2). They were asked to fill out the forms 20 minutes before exercise and to repeat 20 minutes after aerobic exercise.   The Brunel mood scale (McNair, Lorr and Droppleman, 1992) had a list of words that described feelings and the participant was asked to make a cross in the box that best described how they felt at that moment. Respondents had to indicate whether they had those feelings on a 0 = not at all, 1= a little, 2= moderately, 3= quite a bit, 4= extremely basis.  The Exercise Induced Feelings Inventory (Gauvin & Rejeski, 1993) used a list of 12 words and the participant was asked to circle the appropriate number next to each word 0 indicating do not feel, 1= feel slightly, 2= feel moderately, 3= feel strongly and 4 feel very strongly. The forms were filled out 20 minutes before exercise began.  
A wide selection of exercise was undertaken including high intensity interval training, gym, running, rugby, walking and yoga for no less than 20 minutes. 20 minutes after exercise the Brunel Mood Scale and the Exercise Induced Feeling Inventory was completed again. The results were calculated before exercise and compared to after exercise and the mean and standard deviation was obtained. 


 
RESULTS
An overall analysis of variance found improved levels of positive emotions and reduced levels of negative emotion.  (See Table 1. and Graph1. and Table 2. and Graph 2.)

Table 1. Brunel Mood Scale BRUMS ( McNair, Lorr, and Droppleman, 1992).

	Mood State
	Mean Before
	Mean After
	Standard Deviation (Before)
	Standard Deviation (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
	7.67
	5.33
	4.10

	Tension
	4.83
	2.67
	4.11
	2.99

	Vigour
	5.33
	8.33
	4.10
	3.55




Graph 1.  Mean Results of Brunel Mood Scale before and after Exercise.
 


Results (cont’d)


Table 2.   Mean results of Exercise-Induced Feeling Inventory (Gauvin and Rejeski, 1993).


	Mood State
	Mean
(Before)
	Mean 
(After)
	Standard Deviation (Before)
	Standard Deviation (After)

	Positive Engagement
	5.52
	8.95
	2.82
	2.54

	Revitalization


	3.43
	8.33
	2.16
	2.33

	Tranquility
 
	5.43
	7.29
	2.34
	1.79

	Physical Exhaustion
	5.00
	6.10
	3.27
	2.76




Graph 2. Mean result of exercise induced feeling inventory before and after          exercise.


DISCUSSION
The aim of this study was to find out whether exercise benefited mood and mental health.   Results have supported studies showing the benefit of exercise on mood state.  This study through the Brunel Mood Scale questionaire (McNair, Lorr and Droppleman, 1992) looked at the feeling of negative emotions and the Exercise Induced Feeling Inventory (Gauvin and Rejeski, 1993) looked at both positive and negative emotions and assessed how much of each emotion was felt prior to and after exercise and although physical exhaustion was slightly higher after exercise, it wasn’t significantly high and probably to be expected with exercise such as high intensity training, however Table 1. and Graph 1. show a substantial reduction in negative emotions after exercise and Table 2. and Graph 2. show a positive result with a strong feeling of revitalization and positive engagement after exercise. Table 1. and Graph 1. also showed that the standard deviation was less after exercise showing the positive benefit of exercise for all who took part.  
The (National Health Survey for Wales 2018-2019) showed that a person’s quality of life impacted on their mood and in areas of deprivation people exercised less (Shichiri, et al. 2016).  Hernandez Serrano (2020) also looked at the older generation and is concerned that depression and low mood is affecting health and causing higher mortality and as seen in the National Health Survey for Wales (2020) the older generation are less active.   Lindberg, Hagman and Danielsson, et al. (2020) showed that children and adolescents who were obese were also at greater risk of anxiety and depression and low physical activity was one factor for this.
The Guardian (2017) looked at a group of prisoners whose quality of life was limited, as they were incarcerated and the result after 4 weeks of exercise showed an improvement in the runner’s mood and behaviour showing that exercise can change mood state even with a poorer quality of life (The Guardian, 2017). 
Blumenthal, et al. (2012) results showed no difference between the group exercising and the group taking oral medication, however when both groups were followed up 10 months later the group that had been exercising showed lower levels of depression and relapse than the group who had been medicated. 
In conclusion this study supports previous studies that exercise can change mood state, however, this study is limited due to studying a small group of men and women with varying ages.  Increasing the number of people and studying different age groups and gender separately, finding the best environment for exercise and the barriers that need to be overcome for each age group, could improve statistics further. 
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APPENDIX 1.
The Brunel Mood Scale (BRUMS)
Description
[image: ]	The Brunel Mood Scale was developed to serve as a brief measure of mood states among adolescent and adult populations.  Derived from the Profile of Mood States (McNair, Lorr, & Droppleman, 1992), the BRUMS[footnoteRef:1] contains 24 simple mood descriptors, such as angry, energetic, nervous, and unhappy.  Respondents indicate whether they have experienced such feelings on a 5-point scale (0 = not at all, 1 = a little, 2 = moderately, 3 = quite a bit, 4 = extremely).  The standard response timeframe is “How you feel right now” although other timeframes, such as “How you have felt during the past week including today” or “How you normally feel” can be used.  The BRUMS takes about 1-2 minutes to complete. [1:  The BRUMS is also known as the Profile of Mood States – Adolescents (POMS-A).] 


Scoring
[image: ]	The 24 items comprise the following six subscales: anger, confusion, depression, fatigue, tension and vigour.  Each subscale contains four items.  When responses from the four items in each subscale are summed, a subscale score in the range 0-16 is obtained.  The items in each subscale are:
Anger:  annoyed, bitter, angry, bad tempered (items 7, 11, 19, 22)
Confusion:  confused, mixed up, muddled, uncertain (items 3, 9, 17, 24)
Depression[footnoteRef:2]: depressed, downhearted, unhappy, miserable (items 5, 6, 12, 16) [2:  The depression scale is an indicator of depressed mood not clinical depression.] 

Fatigue:  worn out, exhausted, sleepy, tired (items 4, 8, 10, 21)
Tension:  panicky, anxious, worried, nervous (items 1, 13, 14, 18)
Vigour: lively, energetic, active, alert (items 2, 15, 20, 23)

[image: ]	Details of the development and validation processes for the BRUMS can be found in Terry, Lane, Lane, and Keohane (1999) and Terry, Lane, and Fogarty (2003).  The BRUMS was initially developed for use with adolescents (see Terry et al., 1999) but it is equally valid for use with adults (see Terry et al., 2003).  Further information and permission to use the BRUMS

The Brunel Mood Scale

Below is a list of words that describe feelings. Please read each one carefully.  Then cross the box that best describes HOW YOU FEEL RIGHT NOW.  Make sure you answer every question. 
[image: ][image: ]
[bookmark: OLE_LINK1][image: ][image: ][image: ] 



1.	Panicky					
2.	Lively					
3.	Confused					
4.	Worn out					
5.	Depressed					
6.	Downhearted					
7.	Annoyed					
8.	Exhausted					
9.	Mixed-up					
10.	Sleepy					
11.	Bitter					
12.	Unhappy					
13.	Anxious					
14.	Worried					
15.	Energetic					
16.	Miserable					
17.	Muddled					
18.	Nervous					
19	Angry					
20.	Active					
21.	Tired					
22.	Bad tempered					
23.	Alert					
24.	Uncertain					


Ang: ____  Con: ____  Dep: ____  Fat: ____   Ten:____    Vig: __
APPENDIX 2

Exercise-Induced Feeling Inventory 
(Gauvin & Rejeski, 1993)

Instructions: Please use the following scale to indicate the extent to which each word below describes how you feel at this moment in time. 

Record your responses by circling the appropriate number next to each word.

0 = Do Not Feel (DNF), 1 = Feel Slightly, 2 = Feel Moderately
3 = Feel Strongly, 4 = Feel Very Strongly (FVS)

				
	
	Do Not Feel
  0
	
1
	
2
	
3
	Feel Very Strongly 
4


	1. Refreshed 
	
	0
	1
	2
	3
	4

	2. Calm           
	0
	1
	2
	3
	4

	3. Fatigued 
	0
	1
	2
	3
	4

	4. Enthusiastic 
	0
	1
	2
	3
	4

	5. Relaxed 
	0
	1
	2
	3
	4

	6. Energetic 
	0
	1
	2
	3
	4

	7. Happy 
	0
	1
	2
	3
	4

	8. Tired
	0
	1
	2
	3
	4

	9. Revived 
	0
	1
	2
	3
	4

	10. Peaceful 
	0
	1
	2
	3
	4

	11. Worn-out 
	0
	1
	2
	3
	4

	12. Upbeat 
	0
	1
	2
	3
	4



Brunel Mood Scale

Mean Before	Anger	Confusion	Depression	Fatigue	Tension	Vigour	4	4.92	5.92	7.42	4.83	5.33	Mean After	Anger	Confusion	Depression	Fatigue	Tension	Vigour	1.33	2.75	1.58	7.67	2.67	8.33	Standard Deviation (Before)	Anger	Confusion	Depression	Fatigue	Tension	Vigour	4.63	5.07	5.42	5.33	4.1100000000000003	4.0999999999999996	Standard Deviation (After)	Anger	Confusion	Depression	Fatigue	Tension	Vigour	2.1	3.49	1.78	4.0999999999999996	2.99	3.55	



Exercise-Induced Feeling Inventory (Gavin and Rejeski, 1993)

Mean	(Before)	Positive Engagement	Revitalization	Tranquility 	Physical Exhaustion	5.52	3.43	5.43	5	Mean 	(After)	Positive Engagement	Revitalization	Tranquility 	Physical Exhaustion	8.9499999999999993	8.33	7.29	6.1	Standard Deviation (Before)	Positive Engagement	Revitalization	Tranquility 	Physical Exhaustion	2.82	2.16	2.34	3.27	Standard Deviation (After)	Positive Engagement	Revitalization	Tranquility 	Physical Exhaustion	2.54	2.33	1.79	2.76	
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