The efficacy of different outdoor environments and activities as a medium for promoting health and well-being
Introduction 
This research paper looks at the mental health and well-being benefits of outdoor activities, with a particular focus on reduction in stress and anxiety. The research will outline existing theories on the benefits of outdoor activities in relation to stress and anxiety. The result from the research, which looks at four different activities that take place in natural, indoor, and urban environments, will then be examined considering these theories and previous research. 
Literature review 
Health is defined as “a state of complete physical, mental and social well-being and not merely the absence of disease or infirmity” (WHO, 2022). Cambridge dictionary (2022) defines well-being as “the state of being healthy and happy”. Well-being can then be split into hedonistic well-being, which involves in-the-moment experiences including the absence of negativity, and eudemonic well-being, which involves the whole lived experience (Clearly et al, 2017). 
A key part of activities outdoors is some form of exercise. Research has suggested that exercise can help to reduce anxiety and even sensitivity to anxiety (Lam and Mak and Lee, 2016). This can be achieved through a sense of accomplishment, as well as the release of hormones such as endorphins that help to reduce stress (Lam and Mak and Lee, 2016). Often outdoor activities involve green exercise, which is exercise that takes place in a natural environment (Rogerson et al, 2016). Green exercise is thought to be more beneficial that exercise in an indoor or urban environment due to the combined benefits of nature and exercise (Rogerson et al, 2016; Lahart et al, 2019; Darcy and Jones and Gidlow, 2019). Rogerson et al (2016) examined the benefits of green exercise in the context of four different park runs and found it to be beneficial to mental well-being and in reducing stress, with enjoyment and nature connection being key predictors.
Nature Connection is linked to well-being and improved psychological function (Martyn and Brymer, 2016; Sheffield and Lumber, 2019). Connection to nature involves an emotional (Cervinka and Rӧderer and Hefler 2011), material, cognitive, experiential, and philosophical connection to nature (Smith et al, 2019; Cleary et al, 2017) that is unique (Olasfsdottir and Cloke and Vӧgele, 2017). A connection with nature is thought to help individuals cope with life (Cervinka and Rӧderer and Hefler 2011). It is also thought to reduce anxiety and maintain lower levels of anxiety (Martyn and Brymer, 2016) Connection to nature is thought to fulfil our basic psychological needs (Sheffield and Lumber, 2019) and so bring about wellness (Ryan and Deci, 2017). 
Self-determination theory involves the fulfilment of our basic psychological needs which consist of autonomy, competence and relatedness (Ryan and Deci, 2017). Ryan and Deci (2017) state that these psychological needs need to be fulfilled for wellness and healthy psychological development. Autonomy consists of an individual’s feelings of volitions and control over their actions, and it involves self-endorsed behaviours (Ryan and Deci, 2017). Competence involves mastery and an individual’s ability to operate effectively (Ryan and Deci, 2017). Relatedness is concerned with an individual’s feelings of social connection (Ryan and Deci, 2017) and in the context of nature research, nature connection (Sheffield and Lumber, 2019). When relatedness is fulfilled, individuals will feel as though they are significant, belong and feel cared for (Ryan and Deci, 2017).
In this way the social aspect to many outdoor activities is beneficial (Grinde and Patil, 2009), fulfilling the need for relatedness. It is considered that for both exercise and green exercise to achieve the greatest mental health benefits, there should be a social element (Baron and Lasarow and Baron, 2016). Having a social element is also likely to improve adherence to lifelong outdoor activities (Baron and Lasarow and Baron, 2016). Being in nature can encourage stronger relationships, suggesting that green exercise will fulfil the need for relatedness (Rogerson et al, 2019)
The biophilia hypothesis suggests that in the short space of time that we have been living in urban environments we are unlikely to have evolved from our evolutionary origins in which we were dependent on and living in nature landscapes (Sheffield and Lumber, 2019; Cleary et al, 2017). As a result, we have a natural affinity and desire for nature as it elicits an emotional response (Sheffield and Lumber, 2019). The lack of nature in modern life is thought to be perceived by our nature dependent brains as threatening due to the mismatch from our evolutionary origins (Grinde and Patil, 2009). As such, even a small interaction with nature is thought to reduce stress and improve psychological health by restoring our connection (Grinde and Patil, 2009; Rogerson et al, 2019). 
Attention restoration theory (ART) suggests that being in natural environments provides a space for our minds to recover from the stress and mental fatigue of everyday life (Basu and Duvall and Kaplan, 2019; Olasfsdottir and Cloke and Vӧgele, 2017). Basu and Duvall and Kaplan (2019) explain the concept of mental bandwidth as the space we have available in our mind for processing information which can be depleted by directed attention. Directed attention refers to tasks that require a focus such as studying for an exam (Basu and Duvall and Kaplan, 2019). Mental bandwidth can be recovered through soft fascination, which is something that captures an individual’s attention while still allowing room for other thoughts and reflections (Basu and Duvall and Kaplan, 2019; Martyn and Brymer, 2016). These other thoughts and reflections give us the chance to process, increasing our mental bandwidth (Basu and Duvall and Kaplan, 2019) Nature is considered a form of soft fascination, thus providing an explanation of the health and well-being benefits of outdoor activities in natural environments through mental restoration (Darcy and Jones and Gidlow, 2019).
Method 
The participants consisted of four Outdoor Adventure Education students (including the researchers) who completed the PSS (Appendix 1) and the PANAS (Appendix 2) questionnaires before and after two different activities, each in two different environments, to compare the benefits of natural outdoor environments with indoor and urban environments. The activities chosen were swimming and walking. Swimming was done outdoors at a quarry and indoors in a swimming pool. Walking was done in a rural environment country park and an urban town. These activities were chosen as they are activities that anyone can participate in without need for specialist equipment, with few financial limitations. 
A quantitative research method was used for this study as the research focused on variables and causal factors, which are a key element of quantitative research (Atkinson, 2012). We collected numerical data using two established questionnaires, PANAS (positive and negative affect scale, Watson and Clark and Tellegen, 1988, appendix 2) and a modified state measure of the PSS (perceived stress scale, appendix 1), that measure stress and mood state. Questionnaires are relatively easy, affordable and quick for a researcher to use (Atkinson, 2012; Smith, 2018). By using pre-existing questionnaires that are established measures for stress and mood state, we saved time and effort, as well as ensuring the measures we used were reliable tools (Atkinson, 2012). As we had limited time, we used a convenience sample of fellow students on our course, as they were easy to acquire (Smith, 2018). Due to the limited data sets, observational descriptive statistics will be used to discuss the results as there was insufficient data to produce statistically significant findings (Atkinson, 2012). Descriptive statistics will enable the researchers to establish trends in the data set that can be applied to previous and future research (Atkinson, 2012). 
Results 
All the results showed a decrease in stress (figure 1) and negative mood scores (figure 2) and an increase in positive mood scores (figure 3). From the two swims, the indoor swim showed the greatest decrease in perceived stress (Figure 1). There was no difference for the negative mood scores between the indoor and outdoor swim (figure 2), but the indoor swim showed a greater increase in positive mood score than the outdoor swim (figure 3). These results may be skewed by one anomalous result that found the outdoor swim to have a negative impact on stress and mood scores (Appendix 3, 5 and 6). This had such a big impact on the results due to the small sample size. By taking this result out, the mean perceived stress decreased by 10, equal to that of the indoor swim, the mean positive mood increased by 0.9, still less than the indoor swim, and the mean negative mood score decreased by 0.4, showing a greater decrease than the indoor swim. The rural walk showed a greater decrease in perceives stress than the urban walk (figure 1). The rural walk also showed the same decrease in negative mood score as the urban walk, but a greater increase in positive mood score (Figure 2 and 3). 

(Figure 1)
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Discussion 
This research supports the idea that exercise and activities reduce stress and anxiety, having a positive impact on mental health and well-being. However, it does not initially support the idea that green exercise is more beneficial, as previous research suggests (Olasfsdottir and Cloke and Vӧgele, 2017; Lahart et al, 2019; Rogerson et al, 2019). The two swims showed the indoor environment to be more beneficial which is contrary to what the researchers expected to find. This could be due to many factors including the cold temperatures experienced in the outdoor swim and the lack of familiarity with the questionnaires (the outdoor swim was the first activity). The individual who produced the anomalous result headed back before the rest of the group, missing out on the social interactions following the swim which may have limited the benefits. This result highlights the importance of the social element to outdoor activities on reducing stress and anxiety in line with previous research (Rogerson et al, 2016; Baron and Lasarow and Baron, 2016). In this way, the participant may not have had their need for relatedness fulfilled in the same way as the others (Ryan and Deci, 2017). The outdoor swim may also have been detrimental to the need for competence for all the participants due to the shock from the cold water (Ryan and Deci, 2017) limiting the reduction of stress and anxiety. 
The walking activity in the natural outdoor environment had a greater reduction on stress than the urban town environment, in line with previous studies (Lahart et al, 2019; Rogerson et al, 2016). Rogerson et al (2016) found green exercise to be beneficial in reducing stress, improving short term psychological well-being. In addition to reducing stress, green exercise has been seen to reduce anxiety (Lahart et al, 2019). While this research did not have a measure specifically for anxiety, the reduction in stress and negative mood indicates the potential benefits of outdoor activities on anxiety. 
The reduction of stress and negative mood scores, along with the increase in positive mood scores in the rural walk, provides evidence for the biophilia hypothesis and ART, indicating that humans’ natural attraction for nature, including the soft fascination benefits, play a part in the greater positive effects of a walk in a rural environment compared to an urban environment (Grinde and Patil, 2009). However, the data from the swim activities suggests that not all natural environments are equally beneficial. Furthermore, as indicated by the results from participant 4 (Appendices 3 and 5) some natural environments can be perceived negatively causing stress and anxiety (Grinde and Patil, 2009). 
As both natural activities took place in unfamiliar environments, it is unlikely for nature connection to have had an impact (Martyn and Brymer, 2016). A possible other explanation for the indoor swim having a greater positive impact is that the indoor swim took place only a few hours after the rural walk and may have been affected by the walk. In the study by Rogerson et al (2016), they considered that the intensity of exercise in a park run may have influenced their results exceeding expectations from lower intensity exercise (Rogerson et al, 2016). However, this study also supports their findings on stress reduction. The major limitation to this research is the small sample size which does not provide representation for the overall population due to the convenience sample from an Outdoor Adventure Education course (Atkinson, 2012; Smith, 2018). The fact that all the participants were Outdoor Adventure Education students, along with the researchers being participants, suggests that the results may be biased, further reducing the validity of the study. Further research with a larger sample size and a specific measure for state and trait anxiety would further establish the benefits on stress and anxiety. 
The activities chosen for this study were chosen with accessibility in mind for applicability for the wider population. Given the reductions in stress and anxiety from exercise, and particularly outdoor green exercise such as walking in rural environments with others, this research indicates the need for the general population to integrate social green exercise into their daily lives. This is particularly important for tackling the growing mental health crisis (Smith et al, 2019) and rising cases of stress and anxiety in modern life (Lam, 2016). 
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Appendices 
PERCEIVED STRESS SCALE (Modified – State Measure)
The following questions ask about your feelings right now. Although some of the questions are similar, there are small differences between them and you should treat each one as a separate question. The best approach is to answer fairly quickly. 
For each statement, please tell me if you agree with the statements: Strongly disagree, disagree, neither agree nor disagree, agree, strongly agree. 
	
	Strongly 
disagree 
	Disagree
	Neither agree or disagree 
	Agree 
	Strongly 
agree

	B.1. I am upset because of something that happened unexpectedly
	0 
	1 
	2 
	3 
	4 

	B.2. I am unable to control the important things in your life 
	0 
	1 
	2 
	3 
	4 

	B.3. I feel nervous and stressed
	0 
	1 
	2 
	3 
	4 

	B.4. I feel confident about my ability to handle my personal problems
	4
	3
	2 
	1 
	0 

	B.5. I feel that things are going my way.
	4
	3 
	2 
	1 
	0 

	B.6. I feel that I cannot cope with all of the things that I have to do
	0 
	1 
	2 
	3 
	4 

	B.7. I am able to control the irritations in my life
	4
	3 
	2 
	1 
	0 

	B.8. I feel that I am on top of things 

	4 
	3 
	2 
	1 
	0 

	B.9. I am angry because of things that are outside my control
	0
	1 
	2 
	3 
	4 

	B.10. My difficulties are piling up so high that I cannot overcome them
	0
	1 
	2 
	3 
	4 


Perceived Stress Scale Scoring 
Each item is rated on a 5-point scale ranging from strongly disagree (0) to strongly agree (4). Positively worded items are reverse scored, and the ratings are summed, with higher scores indicating more perceived stress. 
(Appendix 1)






Positive and Negative Affect Scale (PANAS)
Watson, Clark & Tellegen (1988)

Below are a number of words that describe different feelings and emotions.  
Read each word and then in the box next to the word, insert a number from 1 to 5  to indicate to what extent you feel this way right now, i.e. at the present moment.

	1
	2
	3
	4
	5

	Very slightly or not at all
	A little
	Moderately
	Quite a bit
	Extremely



	Interested
	
	
	Irritable
	

	
	
	
	
	

	Distressed
	
	
	Alert
	

	
	
	
	
	

	Excited
	
	
	Ashamed
	

	
	
	
	
	

	Upset
	
	
	Inspired
	

	
	
	
	
	

	Strong
	
	
	Nervous
	

	
	
	
	
	

	Guilty
	
	
	Determined
	

	
	
	
	
	

	Scared
	
	
	Attentive
	

	
	
	
	
	

	Hostile
	
	
	Jittery
	

	
	
	
	
	

	Enthusiastic
	
	
	Active
	

	
	
	
	
	

	Proud
	
	
	Afraid
	



About the Questionnaire

The questionnaire you have just completed assesses whether your mood is positive or negative. Physical activity, exercise and sport are often associated with positive emotional states. Is this the case for you?


How to Score the Questionnaire

The following items on the questionnaire relate to either positive or negative mood

		Positive					Negative
		Interested					Distressed
		Excited					Upset
		Strong					Guilty
		Enthusiastic				Scared
		Proud					Hostile
		Alert						Irritable
		Inspired					Ashamed
		Determined				Nervous
		Attentive					Jittery
		Active					Afraid


1. Add your scores together for each of the items in the positive mood and negative mood list to produce a total score for positive and negative mood

	Total positive mood score
	
	
	Total negative mood score
	




2. Divide your total positive mood score by 10 to give an average score

3. Divide your total negative mood score by 10 to give an average score

	Average positive mood score
	
	
	Average negative mood score
	



4. If your negative mood score is below 3 your negative mood is low. 		  If your negative mood score is above 3 your negative mood is high.

5. If your positive mood score is below 3 your positive mood is low. 		  If your positive mood score is above 3 your positive mood is high.

(Appendix 2)

	Perceived stress scale

	 
	Indoor swim
	Outdoor swim

	 
	Before
	After
	change
	Before
	After 
	Change

	1
	19
	11
	-8
	33
	18
	-15

	2
	22
	13
	-9
	23
	13
	-10

	3
	17
	2
	-15
	9
	4
	-5

	4
	28
	20
	-8
	12
	14
	2

	Mean
	21.5
	11.5
	-10
	19.3
	12.3
	-7
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	Perceived stress scale

	 
	Urban Walk
	Rural walk

	 
	Before
	After
	Change
	Before
	After
	Change

	1
	25
	16
	-9
	19
	11
	-8

	2
	20
	10
	-10
	22
	13
	-9

	3
	9
	8
	-1
	17
	8
	-9

	4
	20
	15
	-5
	17
	10
	-7

	Mean
	18.5
	12.3
	-6.3
	18.8
	10.5
	-8.3
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	PANAS

	
	Indoor swim
	Indoor swim
	Outdoor swim
	Outdoor swim

	
	Positive mood score
	Negative mood score
	Positive mood score
	Negative mood score

	
	Before
	After
	Change
	Before
	After
	Change
	Before
	After
	Change
	Before
	After
	Change

	1
	1.6
	2.8
	1.2
	1.4
	1
	-0.4
	2.7
	3.5
	0.8
	2.2
	1.8
	-0.4

	2
	3
	4.3
	1.3
	1.2
	1
	-0.2
	2.9
	4
	1.1
	1.8
	1.1
	-0.7

	3
	1.8
	4.5
	2.7
	1.4
	1.1
	-0.3
	3.7
	4.5
	0.8
	1.5
	1.2
	-0.3

	4
	2.7
	3.2
	0.5
	1.6
	1.3
	-0.3
	2.7
	1.9
	-0.8
	1.5
	1.9
	0.4

	Mean
	2.5
	3.7
	1.5
	1.4
	1.1
	-0.3
	3
	3.5
	0.5
	1.8
	1.5
	-0.3
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	PANAS

	 
	Urban walk
	Urban walk
	Rural walk
	Rural walk

	 
	Positive mood score
	Negative mood score
	Positive mood score
	Negative mood score

	 
	Before 
	After
	Change
	Before 
	After 
	Change 
	Before 
	After
	Change
	Before 
	After 
	Change 

	1
	2.8
	2.6
	-0.2
	1.2
	1.1
	-0.1
	2.4
	3
	0.6
	1.2
	1
	-0.2

	2
	3.5
	4.6
	1.1
	1.3
	1
	-0.3
	3.1
	4.6
	1.5
	1.3
	1.1
	-0.2

	3
	2.7
	3.3
	0.6
	1
	1
	0
	2.5
	3.8
	1.3
	1.2
	1
	-0.2

	4
	2.2
	3
	0.8
	1.5
	1
	-0.5
	3.3
	3.5
	0.2
	1.3
	1
	-0.3

	Mean
	2.8
	3.4
	0.6
	1.3
	1
	-0.2
	2.8
	3.2
	0.9
	1.8
	1
	-0.2
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	PSS mean change

	Indoor swim
	Outdoor swim
	Urban walk
	Rural walk

	-10
	-7
	-6.3
	-8.3



	PANAS mean change

	Indoor swim
	Outdoor swim
	Urban walk
	Rural walk

	positive
	negative
	positive
	negative
	positive
	negative
	positive
	negative

	1.4
	-0.3
	0.5
	-0.3
	0.6
	-0.2
	0.9
	-0.2
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PANAS mean negative scores

Before	Indoor swim	Outdoor swim	Urban walk	Rural walk	1.4	1.8	1.3	1.3	After	Indoor swim	Outdoor swim	Urban walk	Rural walk	1.1000000000000001	1.5	1	1	



PANAS mean positive scores 

Before	Indoor swim	Outdoor swim	Urban walk	Rural walk	2.5	3	2.8	2.8	After	Indoor swim	Outdoor swim	Urban walk	Rural walk	3.7	3.5	3.4	3.7	



PSS mean scores

Before	Indoor swim	Outdoor swim	Urban walk	Rural walk	21.5	19.3	18.5	18.8	After	Indoor swim	Outdoor swim	Urban walk	Rural walk	11.5	12.3	12.3	2.8	



