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1. Abstract 
 

Exercise plays an important role in maintaining a healthy mental state, as it triggers the 

release of endorphins. The purpose of this present study was to compute the effect that 

exercising in an indoor and outdoor condition has on general mood. This was assessed using a 

Brunel Mood Scale (BRUMS). Furthermore, the study explored the effect of exercise on 

enjoyment levels when exercising indoor versus outdoor. Within this study, there were 50 

participants collected however, six withdrew for medical reasons. Each participant was 

assigned a BRUMS test to complete before and after completing a 10-minute low intensity 

workout video. They were also asked a simple five-point Likert scale questionnaire concerning 

their enjoyments levels during the exercise. Results showed that there was a significant main 

effect of time thus, mood improved after exercising. However, only mood subsection vigour 

had a significant main effect of condition. There was a difference in mood scores when 

exercising indoor versus outdoor. Furthermore, vigour had a significant interaction effect of 

condition and time therefore, both exercising and being outdoor saw significant improvements. 

Subsequently, the study conducted displayed the potential for using low intensity workout 

sessions in combating the rise of mental health issues. 
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2. Introduction 
 

 

According to the World Health Organisation (WHO, 2010) exercise is “any bodily 

movement that is produced by any skeletal muscles that requires energy expenditure”. Exercise 

has been found to play a significant factor in improving the general mood states of individuals 

(Szabo, Griffiths & Demetrovics, 2019). Mood can be explained as a prolonged psychological 

feeling that can last anytime between several hours to even a few days (Szabo, Griffiths & 

Demetrovics, 2019). Completing exercise can help to alleviate negative mood states such as 

anxiety, guilt and irritability and therefore increase the sensation of positive feelings (Hamer 

& Karageorghis, 2007). It was found that only 10.8% of adults aged between 20-29 years old, 

completed the recommended 30 minutes of physical activity daily (Tucker, Welk & Beyler, 

2011). Quantitively, the average mood improved by 50% when following a Robust exercise 

plan which further enforces the argument that a person’s mood is significantly elevated by 

following a vigorous exercise workout (Szabo, Griffiths & Demetrovics, 2019). Moreover, 

animal studies on rats that performed exercise expressed an increase in their opioid receptor 

binding (Sforzo, Seeger, Pert, Pert & Dotson, 1986).  

 

Exercises such as running, and walking produce a release of endorphins in the brain. 

The release of endorphins can cause changes in our mood and well-being, leading to happy 

state (Jain, Mishra, Shakkarpude & Lakhani, 2019). When endorphins are released, this can be 

directly proportional to its effect on changing mood (Jain, Mishra, Shakkarpude & Lakhani, 

2019). When aerobically exercising due to acute body reaction it causes an increase in energy 

expenditure, repetitive muscle contractions and the release of anti-inflammatory and oxidative 

stress to repair muscles (Van Praag et al., 2014). The positive effects regular activity has on 

physical and psychological health (Scully et al., 1998) and higher health related quality of life 

(Gopinath et al., 2012) has been extensively documented. Meta- analyses and reviews into 
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exercise have labelled exercise as a support medicine (Pederson & Saltin, 2015; Gerber et al., 

2016; Hallgren et al., 2016). Considerable research has demonstrated the positive health 

relevant changes that are brought by just a single bout of physical exercise such as 

psychological (Raedeke, 2007; Liao et al., 2015; Ensari et al., 2015) but also physiological 

(Macdonald, 2002) and neurophysiological changes (Crabbe & Dishman, 2004). 

 

Only a single Pilates session resulted in a small to moderate significant improvement 

in anxiety and Total mood disturbance, whilst seeing a non-significant improvement in other 

symptoms such as worry, tension and depressive mood (Fleming, Campbell & Herring, 2020). 

The effects of moderately intense exercise on the moods of young adults can be seen from a 

single session regardless of the length of time (Crush et al., 2018) or the level of physical 

activity of the participants taking part (Brellenthin et al., 2017). Those who engaged in physical 

activity earlier in life saw an increased chance of delaying any cognitive decline Greene et al., 

2019). Completing physical exercise over the course of a lifespan has demonstrated that it will 

cause improvements in mood (Poole et al., 2011) and lessen depressive symptoms (Bailey et 

al., 2018). Thus, creating a neuroprotective effect on neurogenesis within the brain which 

positively promotes any functions cognitively. At the same time lowers the risk of depressive 

and mood disorders across a lifespan (Saraulli et al., 2017).  

 

Patients who were initially struggling with the process of regulation of emotions, 

particularly downplaying negative emotions, were facilitated with the downregulation of those 

negative emotions through introducing them to acute aerobic exercises (Bernstein & McNally, 

2017). There is evidence that illustrates that doing physical exercise can affect the plasticity 

within the brain, resulting in an influence on brain cognition and well-being (Weinberg & 

Gould, 2014; Fernandes et al., 2017). It has been reported that physical exercise influences 



 4 

both structural and functional changes within the brain, creating significant biological and 

psychological benefits (Mandolesi et al., 2018). These benefits effect the cognition of the brain 

and promotes wellbeing (Mandolesi et al., 2018). Those who suffer with Generalised Anxiety 

Disorder, particularly young women, support the evidence of exercise training and its positive 

effect on clinical severity (Herring et al., 2012). In addition, exercise training positively 

improved the feelings of worry, anxiety, feelings of energy and fatigue levels (Steiner et al., 

2005; Vesga-Lopez et al., 2008; Herring et al., 2011). Exercising can improve the dimension 

of sleep quality and quantity (Herring, Kline & O’Connor, 2015). As well as overall health 

quality of life (Herring, Johnson & O’Connor, 2016). These improvements on mood were 

found to have ranged from moderate to large which is consistent with previous research 

findings into the effect of exercise on mood. (Loy, O’Connor & Dishman, 2013; Ensari et al., 

2015; McDowell et al., 2016). 

 

Our ancestors who adopted the roles of hunter-gatherer, spent majority of time in 

natural environments for thousands of years thus it is hypothesised that present day humans 

share similar innate affiliations with nature (Wilson, 1984). Nature, like exercise is also 

suggested to be a factor that can direct one’s attention towards a more pleasant mood enhancing 

stimuli (Yeh et al., 2016). Scents that are found in nature that stimulate the olfactory systems, 

reduce anxiety and simultaneously improves mood (Lehrner et al., 2005). For those who spend 

their leisure time in nature, the environments can cause a positive effect on the prevalence of 

diseases, mortality rates, mental and overall health (Takano, Nakamura & Watanabe, 2002; 

Maas et al., 2006; Mitchell & Popham, 2008; Maas et al., 2009; Van den Berg et al., 2010; Beil 

& Hanes, 2013). There is also an ever increasing, growing body of research offering evidence 

that nature results in improved health (Rodiek, 2002; Pretty et al., 2007). Previous studies have 

reported that weather and seasons affect the amount of exercise individuals do with activity 
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and exercise time generally increasing during the warmer summertime and decreasing during 

the colder winter. (Tucker & Gilliland, 2007; Clemes et al., 2011; Lloyd & Miller, 2013; 

Hagströmer, Rizzo & Sjöström, 2014; Bento et al., 2014). Moreover, nature and green spaces 

offer a cheap alternative for enhancing physical activity hence reducing stress, obesity, burnout 

syndrome and even cardiovascular diseases (Barton, 2009; Stigsdotter & Grahn, 2011). 

 

The benefits of interacting with green spaces has also been thoroughly researched (Park 

et al., 2010; Matsuura et al., 2001; Thompson Coon et al., 2001; Marselle et al., 2013; Haluza 

et al., 2014; Hartig et al., 2014). Tension and anxiety have been found to be increase when a 

window showing a view of nature or even an indoor plant were removed (Lawton, Brymer, 

Clough, & Denovan, 2017).  Studies evaluating the relationship between stress and exposure 

to outdoors show a direct association between stress decreasing and long-term health benefits. 

(Kondo, Jacoby & South, 2018). In a meta-analysis it was found that thirteen articles saw at 

least one significant positive effect that nature had on psychological factors (Haluza, 

Schönbauer & Cervinka, 2014). Just the presence of trees seems to encourage the use of 

outdoors areas, and the experience with nature decreases mental fatigue and stress whilst 

having a positive effect on mood (De Vries et al., 2003). Furthermore, Grahn & Stigsdotter 

(2003) reported that there was a significant relationship between the frequency of visiting open 

green spaces and the reduction in levels of stress. There is also strong evidence to suggest that 

simply viewing nature can immunise the impact on levels of stress and wellbeing ((Thompson 

Coon et al., 2011), can improve mood (Diette et al., 2003; Pretty et al., 2007; Barton, Hine & 

Pretty, 2009) and also attention (Berto, 2005). There is also strong evidence to suggest that 

simply viewing nature can immunise the impact on levels of stress and wellbeing ((Thompson 

Coon et al., 2011), can improve mood (Diette et al., 2003; Pretty et al., 2007; Barton, Hine & 

Pretty, 2009) and also attention (Berto, 2005). When comparing a garden group to a non-garden 
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group, the mean anxiety level reduced by twice as much and saw four times as much reduction 

in negative mood in the gardening group (Rodiek, 2002). Thus, having regular contact with 

nature and green spaces enhances both mental and well-being (Pretty, 2007). When people are 

outside, they are often more physically active (Lee & Maheswaran, 2011).  

 

The term “green exercise” was first expressed by researchers at the university of Essex 

in 2003. The concept of green exercise consists of combining psychological, physiological and 

social benefits originating from exercising in a nature-based setting and profiting from the 

effects of outdoor exercising (Pretty, Griffin, Sellens, & Pretty, 2003; Pretty, 2004; Pretty, 

Peacock, Sellens, & Griffin, 2005; Rogerson et al., 2019). Thus, green exercise is simply 

exercise completed within a natural environment (Mackay & Neill, 2010). Researchers have 

been investigating the environmental effects on individuals’ when completing physical 

activities (Ekkekakis et al., 2000; Rogerson et al., 2019). Furthermore, how environments can 

shape and alter behaviours during exercise which indirectly have an effect on someone’s mental 

health and well-being (Rogerson et al., 2019). Combining physical activity and nature offers 

greater advantage to health than completing either in isolation (Mackay & Neill, 2010). 

Additionally, it has more benefits to mental health than indoor activities (Thompson et al., 

2011). Research shows convincing evidence that green exercise has valuable beneficial effects 

for everyone (Gladwell, Brown, Wood, Sandercock, & Barton, 2013). This association can be 

seen when comparing the regular use of a natural environment when completing a physical 

exercise, which lead to lowering the risk of developing mental health issues (Mitchell, 2013). 

Studies investigating the effect of green exercise in people who suffer from high levels of trait 

anxiety proved that short bouts of green exercise have been effective in reducing state anxiety 

than exercise on its own (Mackay & Neill, 2010). Another example also stated that that one 

small bout of exercise such as Shinrin-Yoku in a natural environment has positive long-term 
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benefits in reducing levels of stress (Park et al., 2010; Korpela et al., 2014; Takayama et al., 

2014). 

 

Moreover, the benefits of physical activity completed in nature have been very well 

documented such as walking in a forest, hiking, outdoor activities and gardening (Pretty et al., 

2007; Page, 2008; Ryan et al., 2010; Pasanen et al., 2014; Passmore & Howell, 2014). Hence, 

performing physical activity in nature has been linked to improving mood (Hartig et al., 2003), 

enhancing the capacity for attention (Berman et al., 2008) as well as expanding cognitive 

capability (Berman et al., 2012). Furthermore Pretty et al. (2007) saw a considerable exercise 

outdoors saw a considerable improvement in self-esteem and their total mood disturbance. 

When nature is added to exercise, it adds more additional benefits such as self-esteem and 

mood (Teas et al., 2007; Barton et al., 2009, 2012; Barton & Pretty, 2010; Park et al., 2011; 

Thompson et al., 2012).  

 

Previous studies by Mackay & Neill (2010); Bratman et al., (2012) and Reed et al., 

(2013) investigating green exercise and images related to nature without the other senses that 

are connected to nature, such as sound and smells, suggest that vision is the main dominating 

sensory that is manipulated by nature. Furthermore, indicated that the dominant and main 

sensory influence during green exercise is vision when comparing to the other senses (Wooller 

et al., 2016). When exercising and all the senses are triggered within a natural setting such as 

being in a park, there is a reduction in tension and vigour, and increase in fatigue which is 

consistent with previous findings of green exercise (Akers et al., 2012; Barton. et al., 2009, 

2012; Barton & Pretty; 2010; Park et al., 2011).  
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Due to the worldwide pandemic caused by SARS-CoV-2 (Severe Acute Respiratory 

Syndrome- Corona Virus -2) (WHO, 2020), more commonly known as Covid or Coronavirus, 

there has been an increase of publications regarding the effect on people’s well-being and how 

to reduce negative stimulus by means of physical exercise (Jiménez-Pavón et al., 2020).  When 

people must isolate or quarantine during a pandemic, this can lead to many different emotional 

outcomes such as stress, depression, irritability, fear and anger (Pfefferbaum & North, 2020). 

Moreover, a prolonged time of being in quarantine and isolation has been correlated with higher 

risk of anxiety (Xiong et al., 2020). Frequent exposure to the news and social media about 

coronavirus, has also been found to be highly associated with symptoms of increased anxiety 

(Gao et al., 2020; Moghanibashi-Mansourieh, 2020). Furthermore, fear-related behaviours due 

to regular news about coronavirus causing extreme avoidance of social contact with others will 

significantly increase the risk of developing mental health issues (Amsalem, Dixon & Neria, 

2021). Covid strategies adopted by the government has had a persistent impact on the mood 

and wellbeing of students, and universities should prepare to address the mental health impact 

this pandemic has caused (Copeland et al., 2021). Therefore, green exercise can be a valuable 

technique to prescribe to patients who feeling depressive symptoms as depression is prone to 

be a recurrence in patients who have the inability to regulate their low mood (Werner-Seidler 

& Moulds, 2012). Thus, as green exercise has the ability to create further health benefits such 

as preventing diseases (Shanahan et al., 2016) and improving self-esteem and mood (Barton & 

Pretty, 2010).  

 

This study aimed to establish the psychological effects of indoor or outdoor exercise on 

adult participants. The main objective was to investigate the beneficial effects exercising has 

on participants mood. Whilst conducting a literature search, a gap in research was found as 

studies into green exercise, as studies into green exercise did not take into account enjoyment 
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levels. Therefore, this study aims to facilitate closing the gap in the current research by 

investigating if enjoyment levels during workout differs between indoor and outdoor exercise. 

The experiment in this study will develop existing knowledge in the current research into green 

exercise and the beneficial effects on mood compared to exercising indoors. Moreover, this 

study aimed to gather participants who attend university as university students experience 

moderate levels of stress (Thawabieh & Qaisy, 2012). Accordingly, the last 30 years has seen 

an ongoing rise in levels of stress amongst university students (Prichard et al., 2007; Mackenzie 

et al, 2011). Furthermore, the increase in competitive employment following students 

graduating has also heightened levels of stress and depression in students (Dusselier et al., 

2005). This has subsequently caused a rapid increase in the social demands of obtaining a post-

secondary degree and thus more circumstances for stress to be induced (Flynn & Chow, 2017). 

Therefore, with university experiencing moderate levels of stress they were used in this study 

to investigate exercise and environmental effects on the university student’s mood and explore 

the idea that could be adopted as a practical application to help students battle the increasing 

levels of stress and anxiety that is on the rise. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 10 

3. Materials and Methods 
 

 

3.1 Design 
 

The design constructed for this study was a within subject’s 2 (Environment: Indoor 

and outdoor exercise) x 2 design (Time: before and after exercising). The independent variable 

created for this study was the environment the participants exercised in, as they were required 

to exercise in both an indoor setting, such as a bedroom or a living room, and an outdoor setting, 

such as a garden or a park. They completed a ten-minute low intensity workout video in both 

environments. To control for exercise duration and intensity, participants watched the same 10-

minute low intensity workout video in both conditions. Counterbalancing of the two conditions 

was utilised in this study to remove any practise effects. Each participant was explicitly told 

that they must wait at least between 24 hours to 5 days, before they were to complete the second 

conditions. This was to control any extraneous variables that would impact the results as if they 

were to complete both conditions in one day. Due to the impact on mood as the first exercise 

session would have impacted the second workout session to not be accurately tested. The 

dependant variable consists of the score on the Brunel Mood Scale (BRUMS) and the score on 

the Likert scale investigating enjoyment levels. The BRUMS test was completed before and 

after each workout session in the two environmental conditions. Whereas they were only asked 

to complete the Likert scale after each workout session.  

 

3.2 Participants 
 

During the study 50 participants were recruited using the psychology software Sona 

and via posts on social media (such as Instagram, Facebook, and WhatsApp). There was a total 

of 50 participants collected however, 6 withdrew from the study for medical reasons. 

Throughout this study, the gender split was 15 men and 28 women and 1 identified as other. 
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The age range from this study was 19-61 with the mean age being 25 and a standard deviation 

of 10.12. Due to the nature of recruitment, this study adopts a volunteer sampling method. Due 

to the design of this study, there was an inclusion criterion of being at least 18 years old. As 

this study involved exercise, the participants were at an increased risk of distress, discomfort, 

or harm thus, it was mandatory for all the participants to complete a Physical Activity 

Questionnaire (PAR-Q) (Appendix A). This health questionnaire asked participants a series of 

health questions with the aim of excluding any participants who have been highlighted as a risk 

due to underlying health problems. The participants who were at risk were redirected to a 

separate debrief (See Appendix B) explaining the reason why they have been excluded from 

the study.  

 

3.3 Measures 
 

The measures in this study involved completing a questionnaire called the Brunel Mood 

Score (BRUMS) (See Appendix C) test first devised by Terry et al (1999). This mood scale 

consisted of a 24 item six factor model aimed to allow responders to quickly assess their mood 

states at the time of them completing the test. For each of the 24 mood descriptors in the 

BRUMS test each participant was asked to score how often they feel each mood descriptors. 

The BRUMS test consists of 6 subsections Tension, Anger, Depression, Fatigue, Vigour and 

Confusion which all have 4 corresponding moods Where 0 = ‘Not at all’, ‘1’ = ‘A little’, ‘2’ = 

‘Moderately’, 3 = ‘Quite a bit’, and ‘4’ = ‘extremely’. The BRUMS test was chosen as it is a 

shorter version of the Profile of Mood States (POMS) which has been criticized for its lengthy 

nature with 65 items (Lan et al., 2012). There is strong evidence to supports the validity of the 

BRUMS test specifically with adolescent to adult populations (Terry, Lane & Fogarty, 2003). 

Additionally, further studies have shown the validity of the BRUMS test across different 

cultures and athletes around the world such as Malaysia and China (Lan et al., 2012; Zhang et 

al., 2014).  
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The participants were required to fill the BRUMS test immediately before and after 

exercising in both environmental conditions to allow for a pre-post comparison. After they 

completed the post-exercise BRUMS test, the participants were also asked to fill out a five-

point Likert scale. This simple five-point Likert scale enabled the exploration of whether the 

participants enjoyed the workout (See Appendix D), in the indoor setting or in the outdoor 

setting by examining how they answered this Likert scale. Furthermore, when the participants 

were inquired to complete the Likert scale, they were answering the following statement “I 

enjoyed the workout” where 1 = Strongly Disagree, 2 = Disagree, 3 = Neither agree nor 

Disagree, 4 = Agree and 5 = Strongly Agree.  

 

Within the instructions and the software of Qualtrics, they were reminded that they were 

to answer to every mood descriptor, this is to avoid any sections or items they might have 

missed or didn’t answer, this removed the chance of the participants accidental incompletion 

of the study. Within the instructions and the Qualtrics software, participants were reminded to 

answer every mood descriptor to avoid any sections of items from being missed or unanswered. 

This reduced the likelihood of participants accidentally submitting the study incomplete. 

 

3.4 Procedure 
 

Once the participant had chosen to participate in this study, they were asked to click the 

link which redirected them to a website called Qualtrics. Each participant first read the 

Participants information sheet (PIS) (See Appendix E) to develop a basic understanding of 

what the study involved, and what they were required to do throughout the study. Subsequently, 

they had to fill out the PAR-Q, then read the informed consent form (See Appendix F) which 

also contained the risk assessment. These contained information about the risks, aims, their 
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right to withdraw and informed participants that if they chose to withdraw, their answers would 

be impossible to be withdrawn due to anonymisation. Those who withdrew still had access to 

the debrief (See Appendix G).  

 

Following this the participants were asked about their age and gender (See Appendix 

H). Afterwards, each participant was asked to complete the first BRUMS test prior to 

completing any exercise. They were then presented with a link to a YouTube video to complete 

the ten-minute low intensity Body Coach workout in the first condition. After finishing the 

first workout session the participants were advised to wait a minimum of 24 hour to a maximum 

of 5 days before completing the second condition. Following completion of the workout, they 

then immediately completed a second BRUMS test and the first enjoyment five-point Likert 

scale. Subsequently, they were then directed to a debrief where the participants are thanked for 

their participation in the study. They also were provided with the purpose of the study they had 

taken part in, and what is intended with the research with a further detailed explanation into 

the area of green exercise was attache
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4. Results 
 

 

The aim of this research was to investigate the effect of exercise on mood in an indoor 

or outdoor setting using a Two-way ANOVA. The BRUMS test has six subsections; Tension, 

Anger, Depression, Fatigue, Vigour and Confusion, each containing four mood scores that 

represent each subsection. The means (M) and the standard deviations (SD) were collected for 

each of the 24 mood scores and the mean and standard deviation was calculated for the 6 

subsections (See Table 1). After exercising, the mood scores for each of the negative 

subsections improved after exercising such as depression (M= 0.63, SD= 0.91) improved in 

indoor (M= 0.18, SD= 0.49) and in outdoor (M= 0.15, SD= 0.48) environments. Whereas the 

positive mood subsection Vigour (M= 1.55, SD= 1.22) increased after exercising in both the 

indoor (M= 2.34, SD= 1.30) and outdoor (M= 2.60, SD= 1.30). 

 

Table 1 Shows the mean score and standard deviation for each of the Subsections before and after 

exercising  
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4.1 Tension 
 

The repeated measures ANOVA test was used (See Appendix I), which showed that a 

significant main effect of time was perceived for tension (F (1, 124) = 45.02, p =0.001, Eta2 = 

.27 (27%). This demonstrates that tension scores were significantly lower after exercising then 

before exercising. A non-significant main effect of condition was shown (F (1, 124) = .22, p= 

.641, Eta2 = .00 (0%). This indicates that there was no difference in tension scores between the 

conditions of indoor and outdoor. In contrast, there was no significant interaction effect 

between condition and time (F (1, 124) = .22, p= .641, Eta2 = .00 (0%). There was no difference 

in time and condition where they exercise, on improving tension scores.  

 

4.2 Anger 
 

When analysing the subsection of Anger using ANOVA (See Appendix J), a significant 

main effect of time was perceived (F (1, 124) = 18.37, p= .001, Eta2 = .13 (13%). Thus, anger 

scores lowered after exercising compared to before exercising. A non-significant main effect 

of condition was illustrated F (1, 124) = 1.69, p= .196, Eta2 = .01(1%). Therefore, there was no 

difference in anger scores between the two conditions indoor and outdoor. On the other hand, 

there was no significant interaction effect between condition and time (F (1, 124) = 1.69, p= 

.196, Eta2 = .01(1%). Thus, there was no difference in scores when comparing time and 

condition.  

 

4.3 Depression 
 

            For subsection of depression the ANOVA (See Appendix K) showed a significant main 

effect of time (F (1, 124) = 31.66, p= .001, Eta2 = .21 (21%). After exercising the depression 

scores lowered compared to before exercising. The ANOVA also showed a non-significant 

main effect of condition (F (1, 124) = .24, p= .624, Eta2 = .00 (0%). Therefore, when comparing 
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indoor and outdoor there was no difference in depression scores. Nonetheless, there was no 

significant interaction effect between condition and time (F (1, 124) = .24, p= .624, Eta2 = .00 

(0%). Overall, when accounting for both condition and time, there was no difference. 

 

 

4.4 Fatigue 
 

With subsection fatigue the ANOVA (See Appendix L) the ANOVA resulted in a non-

significant main effect of time (F (1, 124) = .15, p= .699, Eta2 = .00 (0%). Thus, the scores 

weren’t different before and after exercising. There was also a non-significant main effect of 

condition (F (1, 124) = 2.01, p= .159, Eta2 = .02 (2%). When comparing indoor and outdoor 

there was no difference between the fatigue scores. Nevertheless, there was no significant 

interaction effect between condition and time (F (1, 124) = 2.01, p= .159, Eta2 = .02 (2%). 

Thus, when analysing interaction of time and condition there was no difference.  

 

4.5 Vigour 
 

When analysing subsection vigour, the ANOVA (See Appendix M) saw a significant 

main effect of time (F (1, 124) = 64.56, p= .001, Eta2 = .34 (34%). There was a difference in 

scores and vigour increased after exercising. Furthermore, there was a significant main effect 

of condition (F (1, 124) = 6.75, p= .011, Eta2 = .05 (5%). Thus, there was a difference between 

the indoor and outdoor condition as exercising outside has a higher vigour score than indoor. 

There was a significant interaction effect between condition and time (F (1, 124) = 6.75, p= 

.011, Eta2 = .05 (5%). As the interaction was significant, this suggests that exercising outside 

improved mood better than exercising indoors. 
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4.6 Confusion 
 

Finally, when analysing the subsection Confusion (See Appendix N), the ANOVA 

produced a significant effect of time (F (1, 124) = 19.07, p= .001, Eta2 = .13 (13%). There was 

a difference in confusion scores before and after exercising. There was no significant main 

effect of condition (F (1, 124) = .08, p= .783, Eta2 = .00 (0%). Thus, there was no difference in 

scores between indoor and outdoor. Additionally, there was no significant interaction effect 

between time and condition (F (1, 124) = .08, p= .783, Eta2 = .00 (0%). There was no difference 

in scores when both time and condition are accounted for. 

 

4.7 Post Hoc 
 

 With subsection Vigour having a significant interaction effect a post hoc test was 

conducted to further investigate the interaction. A paired samples test (See Appendix O) was 

utilised to investigate pre-indoor to post-indoor and pre-outdoor and post-outdoor. When 

analysing pre-indoor and post-indoor it was significant (t (163) = -6.97, p <.001). Thus, there 

was a difference between before exercising and after exercising in the indoor condition. 

Furthermore, when analysing pre-outdoor and post-outdoor it was significant (t (136) = -9.34, 

p <.001). Hence, there was a difference before and after exercising in the outdoor condition.  

  

4.8 Enjoyment Levels 
 

After exercising, participants rated how much they enjoyed the workout. A paired 

sample T-Test (See Appendix P) analysis was run to calculate the means between the indoor 

and outdoor conditions regarding Enjoyment. The mean enjoyment for exercising indoors (M= 

3.90, SD= 1.16) was slightly lower than the mean enjoyment level for exercising outdoor (M= 

4.29, SD= 0.86). However, the analysis displayed that the difference in moods in the two 

environments was not statistically significant (t (30) = -1.88, p=.0.70). 
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Figure 1 shows the means scores for enjoyment in both indoor and outdoor conditions. 
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5. Discussion 
 

 

The research aims of this study was to investigate the effects of exercise on mood 

between two environments - indoor versus outdoor. Furthermore, another aim of this study was 

investigating enjoyment levels when exercise in the two environments. Therefore, this study 

aimed to investigate the benefits and the enjoyment levels during exercising.  The mean scores 

from the BRUMS test were compared for before exercising and after exercising in both indoor 

and outdoor conditions. The results of this study found that when investigating time as a main 

effect, it was significant proving that exercise improved mood scores. However, when 

investigating the main effect of condition, only the subsection of Vigour was significant. This 

demonstrates that exercising in outdoor conditions is significant in improving positive moods 

in comparison to indoor conditions. Furthermore, when investigating an interaction effect of 

condition and time, only subsection Vigour was significant. Accordingly, this shows that when 

combined it saw an improvement in the participants mood score. Vigour is a positive mood 

described as excitement, being alert and having lot of energy physically (Terry et al., 1999). 

Thus, vigour being significant shows that exercising and being outdoor improves positive mood 

(Scully et al., 1998). Additionally, this study also investigated the enjoyment levels during 

exercise between the two environments. The mean score was higher in outdoor condition 

however, it was not statistically significant. A post hoc test was conducted, and it was found 

that for subsection vigour it was significant. Thus, for both indoor and outdoor the mood scores 

improved after exercising.  

 

It is widely accepted that exercising can improve someone’s average mood by up to 

50% (Szabo, Griffiths & Demetrovics, 2019). Furthermore, combining that with nature adds 

additional positive benefits such as prevalence of diseases, mortality rates, mental and overall 

health (Takano, Nakamura & Watanabe, 2002; Maas et al., 2006; Mitchell & Popham, 2008; 
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Maas et al., 2009; Van den Berg et al., 2010; Beil & Hanes, 2013). It was anticipated that after 

exercising the mood scores would improve in both environmental conditions (Jain, Mishra, 

Shakkarpude & Lakhani, 2019). Therefore, the hypothesis was created that by combining the 

benefits of nature (Haluza, Schönbauer & Cervinka, 2014) with the additional benefits of 

exercise (Scully et al., 1998), the benefits of exercise will be increased and offer a greater 

advantage than in isolation (Mackay & Neill, 2010). Additionally, previous studies have 

indicated that exercising outdoors significantly improves mood states when compared to 

exercising indoors (Thompson et al., 2011). In parallel, it follows previous studies which show 

that exercise can enhance both mood and wellbeing. This study also highlights and emphasises 

that exercise does not have to be highly intensive to achieve improvements in mood state and 

overall physical and mental health. The chosen workout for this study was a simple 10-minute 

low intensity workout. This follows other studies (Rogerson et al., 2019) verifying that to help 

improve mental health someone is not required to follow strict plans to maximise improving 

their mental health. This study showed that vigour was significantly improved after exercising 

in both conditions, also the study conducted by Frodl et al., (2019) which also presented that 

following aerobic exercise the subsection vigour saw significant improvements. Furthermore, 

when completing a simple acute short exercise in naturalistic environments, it facilitates 

improvements in both self-esteem and mood irrespective of length, how intense, gender, how 

old they are and how regularly they exercise (Barton & Pretty, 2010). Therefore, for an 

individual to improve their self-esteem and mood, they can add a short low intensity workout 

to be completed outdoors to their day. 

 

This emphasises the research of previous studies which have concluded that the 

negative moods decreased after exercising (Hamer & Karageorghis, 2007). Furthermore, with 

vigour a positive subsection increasing after exercising, this conveys that after exercising, a 
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more positive mindset is formed (Hamer & Karageorghis, 2007). Additionally, when looking 

at the mean scores of the mood subsections, it was evident that exercising decreased the 

negative moods whilst the positive moods increased. These findings follow previous studies 

and further emphasis the effects exercising can have in improving mood and well-being (Poole 

et al., 2011). Subsequently, this mean scores of this study showed that the outdoor condition 

using nature and exercise, implicated a stronger positive mood. However, there was a 

contradicting mean score as the subsection of tension was lower in the indoor condition than 

the outdoor condition. This could perhaps be accounted for by the ongoing circumstances 

caused by SARS-CoV-2 news (Gao et al., 2020; Moghanibashi-Mansourieh, 2020) thus, 

adding additional tension when exercising outside and entering close proximity with other 

people. The demand from scientists and the government to follow strict social distancing 

measures to help prevent the spread of by SARS-CoV-2, and the continuous barrage of news 

(Amsalem, Dixon & Neria, 2021). Being continuously hit by negativity daily about the 

lockdown news, number of cases daily, hospital visits and deaths surrounding SARS-CoV-2. 

Thus, amounting an increase in participants tension which resulted in a higher mean score when 

exercising outdoors. 

 

Due to the current circumstances resulting from COVID-19 and its impact on the 

world's population, there were several limitations of this study. Most notably, new 

methodological considerations had to be put into place which altered the way in which the 

design of this study was implemented. This included accounting for social distancing which 

directly impacted the study due to the need for the tasks to be completed remotely. Firstly, with 

Covid-19 it meant accounting for social distancing, which directly affected the study as it had 

to be done remotely. These influences on the study enabled two limitations. Due to the remote 

nature of the study, this made it difficult to prove and ensure that participants were confidently 
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and properly completing the study without monitoring. Parameters were developed to limit this 

problem.  However, there was no concrete method of preventing participants from simply 

answering the questionnaires and Likert scales without completing the exercise sessions. A 

second limitation is that the nature of mood tests and questionnaires such as BRUMS, can be 

deemed too personal. Therefore, by being a remote-based study which requires answering 

personal questions, the investigation risks participants developing social desirability bias. This 

can also be partly attributed to Covid-19 as the pandemic has induced increase feelings of 

negative emotions such as stress, depression, irritability, fear and anger (Pfefferbaum & North, 

2020). 

 

Consequently, social desirability can be capable of compromising the validity and 

results of the study. Additionally, demand characteristics posed a risk on the study. Thus, 

leading them to answer the question in a way that would project them in a superior fashion 

(Grim, 2010). Due to the study investigating the effect of exercise on mood, the participants 

can adopt a bias within the experiments if they make an interpretation of the purpose of the 

study. This directly influences the research when a bias is created. This depends on a person's 

individual opinion and life experiences (Orne, 1996). As a result, both social desirability and 

demand characteristics impede the validity of the study.  If the result of this research has low 

validity, the measurements this study was set out to analyse, would not establish if exercising 

does improve mood and well-being. Furthermore, this affects the ability to accurately state that 

mood directly was influenced by exercise.  

 

There are many ways this study could be adapted to improve our knowledge and 

understanding of exercise in outdoor environments, one way would include investigating blue 

exercise. Blue exercise is discussed as an alternative to green exercise, as blue exercise involves 
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exercising close to aquatic environments such as lakes (White et al., 2016) and can include 

man-made locations such as fountains (Finlay et al., 2015; Gascon et al., 2015, 2017; de Bell 

et al., 2017).  

 

There is strong evidence that those who engage in blue exercise have access to similar 

health benefits that are available through green exercise (Gascon et al., 2017; Völker & 

Kistemann, 2011). Blue exercise also facilitates the management of mental health as it has been 

found to reduce depressive symptoms (Korpeka, Stengård & Jussila, 2016). Water-based 

activity either paves the way to allow for improvement of cognitive functions which carries 

mental health benefits (Ayán et al., 2017; Fedor, Garcia & Gunstad, 2015) or the natural context 

(Thompson & Wilkie, 2020). Thus, by utilising blue exercise it allows the ability to be 

physically active, improve mental health and social isolation (Thompson & Wilkie, 2020). In 

spite of this, the majority of studies investigating environment and exercise focus on green 

exercise resulting in a gap in research concerning blue exercise and its effects (Ashbullby et 

al., 2013; Papathanasopoulou et al., 2016; Thompson & Wilkie, 2020). It would therefore be 

important to continue investigating and comparing and contrasting green exercise and blue 

exercise. 

 

For future studies, this study has allowed a path to further investigate the effect of 

exercise and how it can improve mood. A rise in mental health issues alongside Covid-19 has 

made researching improving moods difficult however, this study provides an avenue to 

investigate the impact of implementing exercise on improving mental health. The patients who 

may feel depressed could be asked to add a low intensity workout into their daily life which 

improves their mental health. Hence, the results show that incorporating exercise can have a 

positive effect and decrease levels of depression. Thus, it has the potential to allow for the 
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improvement in mood, well-being and the overall quality of life as they have lower depressed 

feelings and higher positive moods. Moreover, Covid-19 has changed the way people live their 

lives. Multiple lockdowns, isolating and social distancing has brought about a serious impact 

in those who suffer mental health issues (Xiong et al., 2020). This study has illustrated that 

even with restrictions and needing to isolate inside homes with no access to public social 

spaces, gyms and additional paranoia to stepping outdoors, short bouts of exercise can 

significantly improve people's mood states. Hence, those who are shielding and isolating for 

long periods of time can be advised to utilise the effectiveness of low intensity. As a result, this 

study has many applications that can be implemented in the continuous battle with people 

struggling with mental health. Indeed, exercise has been found to significantly reduce 

depressive symptoms (Bailey et al., 2018). Furthermore, for more vulnerable elderly people, 

implementing aerobic and flexibility programs has been found to improve the severity of 

depression in older adults (Perez-Sousa et al., 2020).  This is especially important during this 

current time as the pandemic has restricted the ability for everyone to exercise freely (Shahidi, 

Stewart Williams & Hassani, 2020) 
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6. Conclusion 
 

 

The aim of the study was to investigate the effects of exercising on mood and whether 

enjoyment levels differ in different environments when exercising. The results of this study did 

observe that there was a significant main effect of time. Thus, the mood scores significantly 

improved after exercising. However, only vigour had a significant main effect of condition. 

Therefore, only vigour had a significant difference between the scores in the two environmental 

conditions of indoor versus outdoor. Moreover, vigour had an interaction effect of condition 

and time. Accordingly, its mood scores saw an interaction between the two main effect of 

condition and time causing a significant improvement in mood score. Ultimately, this study 

allows for future studies to investigate the use of low intensity workouts in overcoming the rise 

in mental health issues. In particular, those that have been induced and heightened since the 

start of the SARS-CoV-2 pandemic. 
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