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Exercise and mood state
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Discussion – Discussion of your findings in relation to previous research (approx. 550 words).
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Investigation into the Effect of Exercise on Mood State

1.0 Introduction

Mood disorders, such as depression and anxiety, tend to be characterised by long-term feelings and steady states.  Mood state, however, can last less than a minute and can be influenced by emotions, temperament, traits and brief responses composed of feelings, autonomic and somatic activation and behaviour (Buckworth and Dishman, 2002).  This study examines mood state, which is highly changeable.  

There is evidence to link exercise with improved mood and emotional wellbeing (Bernstein and McNally, 2018).  Meyer et al. (2016) found that exercise resulted in an acute improvement in depressed mood in females.  This improvement was observed after a 5-week experiment during which the females either exercised for 30 minutes on a cycle ergometer, or rested for 30 minutes.  In males, Balchin et al. (2016) found that moderate- and high-intensity exercise improved depression levels and elicited a slight decrease in feelings of panic and fear.  In the UK, Mills, Allen and Carey-Morgan (2000) found statistically significant pre to post improvements on measures of depression after a 2-month intervention of Tai Chi/Qi Gong exercise in multiple sclerosis patients.  In the United States, Goodwin (2003) compared the prevalence of mental disorders among adults who did and did not report regularly participating in physical activity, adjusted for socioeconomic differences, self-reported physical disorders and comorbid mental disorders and found an association between regular physical activity and lower prevalence of depression and social phobia.  

Studies have also been conducted on competitive (Rehor et al., 2001; Pinto et al., 2018) and non-competitive activities.  Rehor et al. (2001) found decreased levels of depression and anger following different types of exercise, regardless of whether the activities were competitive or not.  Crush, Frith and Loprinzi (2018) found that exercise had a favourable effect on the mood profile of participants following variable durations of exercise over two laboratory visits.  Many studies utilise self-reporting via scales such as the Brunel Mood Scale (Terry et al., 1999) or the Exercise-Induced Feeling Inventory (Gauvin and Rejeski, 1993).  Findings by Chase and Hutchinson (2015) indicate that both aerobic and anaerobic forms of exercise have a comparable effect on anger and fatigue, but that resistance exercise may have a larger effect on tension, depression, vigour and confusion.  

Balchin et al. (2016) and many others have previously observed reductions in depression and other negative mood states following completion of full exercise programmes.  This study was conducted to ascertain whether a single session exercise has an effect on mood state, and whether any observable effect is positive or negative.  

2.0 Method

18 participants from the UK were selected to take part in this study.  Individuals had to be over 18 years old and able to perform an exercise session that lasted at least 20 minutes.  No maximum time limit was set.  Participants were required to fill out a Brunel Mood Scale (BRUMS) questionnaire 10 minutes before the commencement of the session and another one 20 minutes after it had finished.  

BRUMS is a mood scale in which the participant rates how much they feel each of 24 given adjectives, from ‘Not at all’ to ‘Extremely’.  The answers are then scored in a methodical way and results are given for the six subscales, which are anger, confusion, depression, fatigue, tension and vigour.  All participants also had to fill in an Exercise-Induced Feeling Inventory (EFI) questionnaire approximately 10 minutes before the session began and an identical one approximately 20 minutes after completion of the exercise session.  For EFI, participants scored the extent to which they felt the adjectives by using the numbers 0-4.  0 corresponds to ‘Do not feel’ and 4 is ‘Feel very strongly’.  Scores for the subscales were obtained in much the same way as for BRUMS.  The subscales for EFI are positive engagement, revitalisation, tranquillity and physical exhaustion.  Participants had autonomy over whether they chose aerobic or resistance exercise.  

Participants were also allowed to choose whether they exercised indoors or outdoors.  Activities chosen included brisk walks, urban and country walks, running intervals, dance, resistance training, gym-based cardiovascular exercise, boxing, high intensity interval training, rugby, yoga, turbo training and a distance run.  


3.0 Results

Participants ranged from 18-60 years old, with a mean age of 35.44 (SD 13.66).  Table 1 shows mean scores gathered from BRUMS questionnaires taken before and after exercise sessions.  Figure 1 also illustrates mean BRUMS scores before and after exercise.  

Table 1: Mean BRUMS Results for all Participants Before and After Physical Activity

	Feeling
	Mean Before
	Std Deviation
	Mean After
	Std Deviation

	Anger
	3.44
	3.90
	0.72
	1.45

	Confusion
	3.13
	3.24
	1.11
	1.94

	Depression
	4.74
	4.05
	1.94
	2.55

	Fatigue
	5.85
	3.99
	5.88
	4.14

	Tension
	3.96
	3.65
	1.29
	1.80

	Vigour
	3.08
	2.12
	6.04
	3.08





Figure 1: Mean BRUMS scores for all participants 10 minutes prior to exercise session and 20 minutes after completion of the exercise session

There was a noteworthy decrease in anger, with the mean score falling from 3.44 (SD 3.90) to 0.72 (SD 1.45).  Confusion decreased from 3.13 (SD 3.24) to 1.11 (SD 1.94).  Depression and tension levels decreased overall.  There was a significant increase in feelings of vigour, though fatigue also increased slightly.  

Table 2 shows mean EFI results for before and after exercise.  Figure 2 also illustrates this information.  

Table 2: Mean EFI Results for all Participants Before and After Physical Activity

	Feeling
	Mean Before
	Std Deviation
	Mean After
	Std Deviation

	Positive Engagement
	4.72
	2.76
	7.72
	2.87

	Revitalisation
	3.61
	2.93
	7.56
	2.85

	Tranquillity
	4.17
	2.46
	7.33
	2.72

	Physical Exhaustion
	5.72
	3.08
	6.33
	3.34




Figure 2: Mean EFI scores for all participants 10 minutes prior to exercise session and 20 minutes after completion of the exercise session

Positive engagement increased from 4.72 (SD 2.76) to 7.72 (SD 2.87).  Feelings of revitalisation more than doubled, from 3.61 (SD 2.93) to 7.56 (SD 2.85).  Tranquillity levels increased from a mean of 4.17 (SD 2.46) to a mean of 7.33 (SD 2.72).  Feelings of physical exhaustion also increased slightly.  

4.0 Discussion

This study aimed to ascertain whether exercise had an effect on mood state, and whether any observable effect was positive or negative.  These findings indicate that exercise does affect mood state.  Exercise appears to decrease feelings of anger, confusion, depression and tension.  According to the current findings, exercise also increases feelings of vigour, positive engagement, revitalisation and tranquillity.  

Each participant showed either a decrease in anger, or their original score of 0 remained unchanged.  These data support findings from other researchers, including Chase and Hutchinson (2015).  However, it is important to note that some studies have found mood deterioration as the intensity of exercise increases (Morrison and Bennett, 2016), suggesting that for anger levels to remain reduced, exercisers may wish to limit the intensity of their exercise sessions to moderate, rather than high intensity.  Crush, Frith and Loprinzi (2018) also suggest that long-term engagement in moderate intensity physical activities facilitates the durability of enhanced mood states, beyond affectual responses to repeated bouts of exercise at higher intensity.  

The findings for this study show a reduction in the mean confusion score, which supports research by Rehor et al. (2001), who used a similar profile of mood states when studying a group of students performing weight training, circuit training and racquetball.  

These data indicate a reduction in depression following a single session of exercise.  Numerous previous studies have indicated that exercise improves mood, even in major depressive disorder (Meyer et al., 2016; Balchin et al., 2016).  Cassilhas et al. (2010) posit that the increase in serum concentration of IGF-1 (human growth factor) associated with exercise may improve mood and lower anxiety.  

In this study, fatigue levels were slightly elevated 20 minutes after exercise completion.  This appears to contradict much of the previous research carried out on exercise and mood state, but some studies have previously shown an increase in fatigue, such as work by Pinto et al. (2018), which measured fatigue as well as other feelings among players during successive basketball matches.  It must be noted, however, that the exertion expended by the basketball players was most likely much greater than exertion expended by the participants of this study.  It is possible that some participants in this current study were much less fit than other participants, and unused to physical activity, and therefore scored very highly on fatigue after completion of an exercise session.  

This study also identified a reduction in mean tension scores.  Cardiovascular exercise, such as walking and jogging, at mild to moderate intensities has previously been identified as an effective method of tension reduction, reducing blood pressure and pulse rates even in those with chronically high anxiety levels (Johnsgard, 2004).  The current findings support research by Bernstein and McNally (2018), the results of which suggest that enhanced emotional resilience and the ability to cope with stress appear to be afforded by single sessions of exercise.  

The increase in vigour may be in part due to a sense of self-efficacy, as the mastery hypothesis asserts that mood improves after completion of an important and effortful task (Bozoian, Rejeski and McAuley, 1994, cited in Buckworth and Dishman, 2002).  Self-efficacy theory may also partly explain the increased feelings of positive engagement, revitalisation and tranquillity for the same reason.  

[bookmark: _GoBack]This study is not without its limitations.  The small sample size containing a range of ages and occupations makes it difficult to generalise these results to any wider population group.  Individuals’ fitness levels were not assessed prior to selection.  This may have meant that a wide range of fitness levels were represented in the sample, which may have affected the scores, particularly in the categories of fatigue and physical exhaustion for those that were unfit versus those whose bodies were used to taking part in physical activity.  The data for physical exhaustion show no clear trend, as scores for physical exhaustion increased in 6 cases, decreased in 7 cases and remained the same in 5 cases.  Future research may focus purely on one population group, for example female students, and one type of exercise, for example cardiovascular activity, rather than a broad range of activities.  It may also be useful to specify exact timings, for example 20 minutes, as time spent on each activity varied.  

With regard to practical applications, evidence to show clear correlations between exercise and improved mood can be used in the formulation of new schemes and initiatives to encourage population groups to be more physically active.  Campaigns regarding wellbeing and physical activity can be designed and targeted towards different population groups, such as students and the elderly.  This information may be useful for those working within the public health sector.  

Word count (excluding tables and headings): 
1,529 words.  
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