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Research Report
Impacts of outdoor experiences on health and wellbeing of participants.
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Introduction
This report examines research into the effect of outdoor activities on health and wellbeing, with a focus on stress and emotional changes before and after an experience. Conclusions are drawn from a combination of a literature review of preexisting research and theories indicating the benefits of outdoor experiences, and by a study using self-reported questionnaires producing new data in this field to examine and compare.

Literature Review 715

Coventry et al (2021) examines the effectiveness of nature in combatting mental health problems, finding therapeutic practices such as forest bathing to be consistently effective in improving mental health. Being present in nature can support personal aspects of eudaimonic wellbeing, allowing individuals to connect with deeper values and access personal growth, as well as promoting its social level, as the outdoors provides opportunities for connections with others and with nature itself (Järekari et al, 2025; Fave et al, 2010). Participants in a study by (Järekari et al, 2025) expressed a feeling that nature “doesn’t judge”, providing a perfect environment for self-acceptance, reflection, reconnecting with core values, and forming deep bonds, all of which are practices only further supported by the sense of permanence and continuity that participants reported finding in nature (Järekari et al, 2025). There is a variety of evidence that connecting with and immersing in nature is beneficial to psychological and emotional wellbeing and improves mindfulness (Howell et al, 2011).

Nature provides a space for physical activity, social interaction, and psychological restoration, and is especially essential for those living in urbanised environments who may not benefit from outdoor activities as often or greatly as those with direct access to nature (Lee et al, 2015). Excessive time indoors results in individuals experiencing a lack of natural daylight, despite research suggestive that more time spent in natural light can decrease the intensity of depressive and insomnia symptoms and is important for psychological and somatic wellbeing (Crouse et al, 2025; Wirz-Justice, 2022). 

These benefits may also be supported by recent trends in adventure tourism leaning towards a focus on stress reduction, relaxation, deceleration, and mindfulness (Pomfret et al, 2023). This trend may suggest that participants are utilising outdoor activity for its benefits to health and wellbeing, and the opportunity it provides to fully disconnect from daily life and enjoy freedom from rigid life structures (Pomfret et al, 2023).

Additionally, a comparison of children’s physical activity at school found that when in a natural environment, levels of physical activity could be twice as high as compared to activity in traditional school settings, suggesting that being in nature alone can encourage activity and stimulate interest for young groups (Mygind et al, 2007). This is consistent with evidence showing adults too find greater benefits to wellbeing through physical activity in natural outdoor environments compared to physical activity done indoors (Kelley et al, 2022).

More adventurous physical activity also has the potential to increase vitality and stimulates positive sensory experiences that an indoor environment would deprive you of, such as immersion in cold water, or the sensation of standing directly on natural ground without shoes, helping an individual feel physically well and comfortable in their own body (Pomfret et al, 2023). Outdoor experiences have also been described as transformative and transcendental promoting humility care and respect for natural environments (Loynes and Smallwood, 2022; Smallwood, 2024). Adventurous activity outdoors can also develop long term coping strategies and resilience (Pomfret et al, 2023).

One theory explaining the benefits of experiencing nature is attention restoration theory, which describes how nature can combat mental fatigue accrued by normal daily life, resulting in a sense of revitalisation, decreased tension, increased energy, and positive engagement (Wicks et al, 2022). Furthermore, time in nature separates an individual from the cognitively demanding tasks and situations common in modern life, which require frequent rejection of other interesting stimuli, causing mental fatigue (Wicks et al, 2022). Attention restoration theory argues that the separation provided by time in nature allows essential mental “housekeeping” to be completed, addressing lingering thoughts or issues and restoring focus and clarity to a person’s mind (Ohly et al, 2016; Basu et al, 2018).

Another explanation for the benefits of nature is biophilia, a theory which posits that humans, as something which originates from nature, find an instinctive comfort in natural environments, and are inherently attracted to associate with other living things such as plants and animals (Grinde and Patil, 2009; Wilson, 1986). Alternatively, stress reduction theory proposes that humans have an evolutionary preference for the safety and natural resources provided by natural environments, creating positive emotions (Roberts et al, 2019). Therefore, observing or being immersed in a natural environment can reduce the effect of stress, gradually replacing negative emotions with positive ones (Yao et al, 2021).

METHODOLOGY 211
The study was completed over four outdoor activities completed on different days, with quantitative data being collected from four participants. This data was collected via two sources, a PSS questionnaire and a PANAS questionnaire. Each questionnaire was completed once prior to an activity, and then once again after the activity. This provided data documenting how participants emotions and stress levels changed because of the activity. Participants were selected via convenience sampling, as all are members of the same study module and were therefore at the same lecture each Friday for data collection.

The perceived stress scale (PSS) is a consistently reliable tool for measuring psychological stress, specifically focusing on helping document the degree to which users perceive stress in their own lives (Lee et al, 2012; Hegarty et al, 2026). The PSS-14 is well established, and its 5-point Likert scale is easy to use, therefore it was used as one of the two data collection methods in this study. The other tool used was the positive and negative affect schedule (PANAS), another widely used and successful questionnaire which contains 20 questions equally split to address self-reported positive and negative affect (referred to in this study mostly as emotion) via a 5-point Likert scale (Torres et al, 2023; Brdar et al, 2023). 

RESULTS 326
The data derived from each collection method shows notable differences in impact; however, both data sets are skewed due to the presence of outlier data from one participant, whose scores where significantly different to those of all other participants. For that reason, the data will be presented twice, both with the anomalous participant included in averages and excluded from averages. Appendix I will include the original raw data.

 Figure 1: PSS before and after activity data

Excluding the anomalous participant, the PSS data shows a noticeable trend of stress score decreasing by 45% on average after each outdoor activity. For most activities this change was significant, except for the mountain biking activity where the groups stress decreased by an average of just 0.4 points, or 10%. When including data from the anomalous participant, the difference in the data is extremely clear. This participant was absent for both the swimming and mountain biking activities, meaning these data points have no change. This participant’s absolute lowest score on the PSS questionnaire (13) is still 2 points more than the highest score recorded by any other participant (11), regardless of being recorded before or after an activity. Although this data follows the same trend of decreased stress as the other participants documented, the fact that the scores are significantly higher than any others and that they did not provide data for every activity makes it necessary to examine the data both with their inclusion and with their data removed.
 Figure 2: PANAS positive affects before and after activity data

Excluding the anomalous participant, PANAS data showed an average increase in positive emotions of 50%, with no noticeable outliers. The anomalous participant for this area of the data is far less noticeable as some of their data is more in-line with other participants, however there is still some distance from the results of other participants. 

 Figure 3: PANAS negative affects before and after activity data

The PANAS data for negative emotions showed a very slight change after the outdoor activities, with negative emotions decreasing 9% with the greatest change being a difference in score of just 0.2 points decrease in negative emotions after the swimming activity. 


DISCUSSION 682
Data collected from both the PSS and PANAS questionnaires are consistent with the expectations set by previous research and theories regarding the impacts of outdoor experiences on health and wellbeing. Participants on average experienced a decrease in stress and negative emotions after each outdoor experience, while positive emotions increased. This change was most obvious in the results from the PSS data, suggesting that stress was especially improved in our study group, synonymous with the benefits described by stress reduction theory, in which merely being present in a natural environment creates a positive effect on participants. 
Interestingly, the mountain biking activity showed little change in stress compared to other activities, starting with an average stress score of 4 and decreasing to just 3.6. Both scores are consistent with averages for after an outdoor experience was completed on other days, showing that for this activity participants started with a much lower feeling of stress beforehand. It is notable that this lower level of starting stress did not cause the data collected after the activity to have a notably lower stress score than other activities, instead staying consistent with the other after-activity scores. This implies that the group may experience a constant low baseline feeling of stress in this range. In this case, the outdoor activities were successful in lowering the participants to this baseline feeling of stress, however for the mountain biking activity, where participants were already starting at this baseline, there was no notable change in stress. This is corroborated by the data of negative emotions collected via the PANAS questionnaire, which also had consistent scores for lessened negative emotion after outdoor activities, all of which had an average score of 1. This is unique for the mountain biking activity where the average score prior to the activity was also 1, resulting in no change in negative emotion before and after the activity, supporting the idea of a low baseline feeling of negative emotions and stress. 

Conversely, the data regarding positive emotions collected from the PANAS questionnaire for the mountain biking activity does not show the same flatness as the negative emotions and stress. Data regarding positive emotions has no notable difference to the data collected for other activities, showing that although participants were experiencing less stress and negative emotions on this day, that did not directly translate higher positive emotions, nor did it prevent positive emotions from increasing as they normally would after an outdoor experience. This emphasises that each of these points (negative emotion, positive emotion, and stress) can change entirely independent of each other and highlights the importance of tracking how each of them changes during a study like this using multiple data collection methods.

Limitations of this study include the lack of any way to account for alternative causes of the change in stress and emotion for participants. For example, as participants were sampled from one class and outdoor activities were performed during the time of a weekly lecture, there is a potential that the positive impacts recorded could be a result from getting a break between studying, or from avoiding what would otherwise be a “boring” lecture, rather than the positive impacts coming entirely from the outdoor experience. Alternatively, as participants were aware of the goal of the study, and that they would be using its results to argue their chosen conclusion in this exact report, they may have been motivated to alter their scores (intentionally or subconsciously) to create an expected or convenient result. Furthermore, the sampled group lacked varied participants, being a mostly homogeneous in age, race, and area of study.

Further research in this field should account for the impact of factors external to the outdoor activities themselves to better understand the changing emotions of participants. This could be done by asking participants to keep a short journal of daily events and emotions, or by completing extra questionnaires on days without outdoor experiences to compare. This would more clearly display whether the benefits derived after an outdoor experience are in fact a result of being present in nature rather than being caused by alternative factors.

CONCLUSION 172
The PSS and PANAS tools are useful methods of gauging the emotional impacts of experiences in outdoor environments; however, care must be taken when interpreting results as various other factors could influence the different levels of emotion and stress being measured. The evidence presented is congruent with prior research and theories such as biophilia, stress reduction theory, and attention restoration theory in that it shows a clear reduction in stress levels and negative emotions, and an increase in positive emotions after partaking in outdoor activities (Wicks et al, 2022; Wilson, 1986; Roberts et al, 2019). Furthermore, this study has numerous areas for potential improvement which future research should acknowledge to improve further studies. Potential improvements include: a larger number of participants with a more varied method of sampling, removing incentives for participants to alter data by not having researchers and participants be in the same group. Additionally, documenting participants’ emotions and stress more frequently and during situations, other than outdoor activities, in order to create a greater understanding of the effect outdoor experiences have overall.
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APPENDICES
Appendix I
Raw Data

· FB – Forest bathing
· S – Swimming
· CD – Celtic Deep
· MTB – Mountain biking

PSS data
	ACTIVITY
	FB BEFORE
	FB
AFTER
	S
BEFORE
	S
AFTER
	CD
BEFORE
	CD AFTER
	MTB
BEFORE
	MTB AFTER

	Participant1
	9
	4
	11
	4
	11
	2
	4
	2

	Participant2
	6
	5
	5
	4
	5
	3
	4
	3

	Participant
3
	5
	3
	2
	1
	4
	2
	4
	6

	Participant4
	22
	18
	n/a
	n/a
	16
	13
	n/a
	n/a

	
	
	
	
	
	
	
	
	

	Average
	10.5
	7.5
	6
	3
	9
	5
	4
	3.6

	Average Excluding Participant 4
	6.6
	4
	6
	3
	6.6
	2.3
	4
	3.6



PANAS positive affect data
	ACTIVITY
	FB BEFORE
	FB
AFTER
	S
BEFORE
	S
AFTER
	CD
BEFORE
	CD AFTER
	MTB
BEFORE
	MTB AFTER

	Participant1
	2.7
	4.7
	2.7
	4.9
	2.3
	4.9
	2.3
	4.7

	Participant2
	2.2
	2.8
	2.1
	3.1
	2.2
	3
	2.2
	3.3

	Participant
3
	2.3
	2.8
	2.8
	3.5
	3
	3.1
	2.8
	2.7

	Participant4
	1.6
	3
	n/a
	n/a
	1.9
	2.7
	n/a
	n/a

	
	
	
	
	
	
	
	
	

	Average
	2.2
	3.3
	2.5
	3.8
	2.4
	3.4
	2.4
	3.6

	Average Excluding Participant 4
	2.4
	
	3.4
	2.5
	3.8
	2.5
	3.6+
	2.4
	3.6






PANAS negative affect data
	ACTIVITY
	FB BEFORE
	FB
AFTER
	S
BEFORE
	S
AFTER
	CD
BEFORE
	CD AFTER
	MTB
BEFORE
	MTB AFTER

	Participant1
	1.3
	1
	1.2
	1.1
	1.3
	1
	1
	1

	Participant2
	1.1
	1
	1.3
	1
	1
	1
	1
	1

	Participant
3
	1
	1
	1
	1
	1.1
	1
	1.1
	1

	Participant4
	1.8
	1.5
	n/a
	n/a
	1.6
	1.4
	n/a
	n/a

	
	
	
	
	
	
	
	
	

	Average
	1.3
	1.1
	1.2
	1
	1.3
	1.1
	1
	1

	Average Excluding Participant 4
	1.1
	1
	1.2
	1
	1.1
	1
	1
	1



Percieved Stress Scale Averages

Before	
Forest Bathing	Swimming	Celtic Deep	Mountain Biking	10.5	6	9	4	After	
Forest Bathing	Swimming	Celtic Deep	Mountain Biking	7.5	3	5	3.6	Anomaly Excluded	
Forest Bathing	Swimming	Celtic Deep	Mountain Biking	Before (no anomaly)	
Forest Bathing	Swimming	Celtic Deep	Mountain Biking	6.6	6	6.6	4	After (no anomaly)	
Forest Bathing	Swimming	Celtic Deep	Mountain Biking	4	3	2.2999999999999998	3.6	




Positive and Negative Affect Schedule Averages (Positive)

Positive Before	
Forest Bathing	Swimming	Celtic Deep	Mountain Biking	2.2000000000000002	2.5	2.4	2.4	Positive After	
Forest Bathing	Swimming	Celtic Deep	Mountain Biking	3.3	3.8	3.4	3.6	Anomaly Excluded	
Forest Bathing	Swimming	Celtic Deep	Mountain Biking	Before (no anomaly)	
Forest Bathing	Swimming	Celtic Deep	Mountain Biking	2.4	2.5	2.5	2.4	After (no anomaly)	
Forest Bathing	Swimming	Celtic Deep	Mountain Biking	3.4	3.8	3.6	3.6	




Positive and Negative Affect Schedule Averages (Negative)

Positive Before	
Forest Bathing	Swimming	Celtic Deep	Mountain Biking	1.3	1.2	1.3	1	Positive After	
Forest Bathing	Swimming	Celtic Deep	Mountain Biking	1.1000000000000001	1	1.1000000000000001	1	Anomaly Excluded	
Forest Bathing	Swimming	Celtic Deep	Mountain Biking	Before (no anomaly)	
Forest Bathing	Swimming	Celtic Deep	Mountain Biking	1.1000000000000001	1.2	1.1000000000000001	1	After (no anomaly)	
Forest Bathing	Swimming	Celtic Deep	Mountain Biking	1	1	1	1	
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