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Psychological Effects of Exercise in Different Environmental Spaces.

Abstract;
Physical activity and exercise have long been acknowledged for their positive impact on physical health. However, recent scholarship has increasingly focused on unravelling their psychological ramifications, particularly within various environmental contexts. This literature review synthesises existing research, primarily from 2015 onwards, to delve into the psychological effects of exercise in indoor, outdoor natural, and urban environments. By examining the interplay between environmental factors and mental well-being during physical activity, this review provides insights into optimising exercise interventions for holistic well-being.

The study further investigates the psychological effects of exercise across different environmental spaces through an experimental approach. Eight participants completed circuit-style workouts in four distinct settings: indoor, green space, blue space, and urban space. Results indicate consistent heart rate patterns and perceived exertion levels across all environments, suggesting similar physiological effort. However, exercise in green and blue spaces elicited higher arousal levels compared to indoor and urban settings, emphasising the emotional benefits of natural surroundings.

Understanding how environmental settings influence exercise outcomes and psychological responses is crucial for tailoring interventions to promote overall well-being. This study contributes to the growing body of literature on the topic and underscores the importance of considering environmental contexts in designing exercise interventions for optimal mental health outcomes.

The study conducted eight participants through four identical circuit-style workouts across four diverse environments: an indoor studio space, a local communal park (green space), a patch of grass overlooking the sea (blue space), and an astroturf football pitch in a built-up area (urban space). Heart rate monitors were utilised alongside Borg’s Rate of Perceived Exertion to gauge participants’ physiological effort during the workouts. This four-week study design allowed ample recovery time between sessions to maintain the validity of the results.

The circuit workout comprised a carefully curated sequence of bodyweight exercises, plyometric movements, and functional exercises involving equipment such as kettlebells and resistance bands, along with sprints. Before each session, participants completed a Par-Q questionnaire to ensure their suitability for the exercise regimen, with any changes noted before subsequent sessions. The session structure followed a circuit format with eight stations, each lasting one minute, followed by a two-minute rest period, totalling 30 minutes per session.

Participants rotated through exercises including push-ups, sprints, squats, kettlebell/dumbbell exercises, resistance band curls, sit-ups, and explosive squat jumps. Heart rate monitors were worn throughout each session, and participants recorded their mood states and perceived exertion levels using standardised measures immediately after completing each session.

To minimise potential biases, participants were informed of the session location in the morning before each session to mitigate feelings of anxiousness or anticipation. Additionally, employing the same circuit in each environment ensured consistency and validity of the experimental setup, reducing confounding factors that could influence participants’ perceptions of the exercise experience.

The study aimed to investigate whether outdoor exercise, particularly in green and blue spaces, elicits a more significant positive effect on mental health compared to indoor and urban environments. By examining participants’ physiological responses and subjective experiences across different environmental settings, the study sought to contribute valuable insights into the psychological benefits of exercising in diverse outdoor environments.
	
The comprehensive analysis of data presented in Figures 6, 7, and 8 underscores the significant impact of environmental context on various facets of exercise outcomes. These findings highlight the importance of integrating natural elements into exercise settings to promote emotional engagement, optimise perceived exertion levels, and enhance cardiovascular responses.

Comparative analysis with similar studies conducted from 2016 onwards supports the notion that exercise in green and blue spaces offers distinct advantages for mental health and overall well-being. The elevated arousal levels observed in natural environments indicate a heightened emotional response during physical activity, contributing to a more immersive and rewarding exercise experience. Moreover, the lower perceived exertion levels reported in green and blue spaces suggest that these environments may facilitate a more enjoyable and less demanding exercise experience compared to indoor and urban settings.

The nuanced cardiovascular responses observed across different environmental contexts further emphasise the potential benefits of outdoor physical activity in natural surroundings. While average maximum heart rates remain consistent, subtle variations suggest that exposure to green and blue spaces may elicit a more moderated cardiovascular response during exercise, reflecting the calming and stress-reducing effects of nature on physiological functioning.

In conclusion, the evidence presented supports the promotion of exercise in blue spaces as a means to enhance mental health and perception of work rate. By leveraging the restorative effects of natural environments, practitioners can optimise exercise experiences and foster overall well-being. Encouraging outdoor physical activity in blue spaces may serve as a valuable strategy for promoting healthy lifestyles and mitigating the negative effects of sedentary behaviour. However, further research is warranted to elucidate the underlying mechanisms and long-term effects of exercise in blue spaces, providing valuable insights for designing effective interventions and promoting population health.Top of Form
Introduction;
Physical activity and exercise are widely recognised for their positive effects on physical health, but recent scholarship has shifted attention towards exploring their psychological impacts, especially within diverse environmental contexts. This literature review delves into the psychological ramifications of exercise across different environmental settings, with a focus on studies published from 2015 onwards. Understanding the psychological nuances of exercise environments is crucial for optimising exercise interventions and promoting holistic well-being.

Environmental Contexts: Exercise takes place in a myriad of settings, each imbued with distinct characteristics that may influence individuals' psychological responses. Recent research has extensively investigated exercise within indoor settings, outdoor natural environments (such as parks and forests), and urban environments. These settings offer varying levels of stimuli, ranging from the controlled and enclosed spaces of indoor facilities to the expansive and natural landscapes of outdoor environments, and the bustling cityscapes of urban areas. By examining the psychological effects of exercise in these diverse contexts, researchers aim to unravel the intricate interplay between environmental factors and individuals' mental well-being during physical activity. This literature review synthesises existing knowledge to provide a foundation for further exploration and to inform future research endeavours aimed at optimising the psychological benefits of exercise across different environmental settings.

Exercise has long been recognised not only for its physical benefits but also for its profound impact on mental well-being. As a third-year sports science student, delving into the psychological effects of exercise in different environmental spaces is both fascinating and imperative in understanding the holistic relationship between physical activity and mental health. This literature review aims to synthesise existing research on the psychological effects of exercise in various environmental spaces, ranging from urban settings to green and blue spaces, and how these settings influence mood states and overall psychological well-being.

Effects of Exercise on Mental Health:
Exercise is a powerful tool in promoting mental health, with numerous studies highlighting its positive effects on reducing symptoms of depression and anxiety. The release of endorphins and neurotransmitters like dopamine and serotonin during physical activity contributes to improved mood and stress reduction. Longitudinal studies further emphasise exercise's preventive potential in reducing the risk of developing mental health disorders over time. However, it's important to acknowledge that excessive exercise or pressure to conform to certain body ideals in fitness culture may lead to negative psychological outcomes, underscoring the complexity of the exercise-mental health relationship.

Theory of Mood State:
Understanding mood states in the context of sports engagement is crucial for comprehending the impact of exercise on emotional well-being. Foundational models like Watson and Tellegen's dual-factor model provide a framework to explore how sports participation influences positive affect (PA) and negative affect (NA). Recent studies incorporating Russell's circumplex model shed light on the intricate dynamics of mood alterations during sports activities, considering factors such as competition intensity and team dynamics. Moreover, advancements in neuroscientific investigations highlight the role of neurotransmitters in modulating mood states influenced by sports activities, bridging psychological theories with underlying physiological processes.

Exercise in Different Environmental Spaces:
The literature review explores the psychological effects of exercise in various environmental spaces, including green spaces, blue spaces, urban environments, and indoor settings.

Exercise in Green Spaces:
Research suggests that exercising in green outdoor environments not only enhances physical health outcomes but also has positive effects on mental well-being. Exposure to natural elements like sunlight and greenery has been associated with improvements in mood, self-esteem, and overall psychological well-being. Furthermore, green spaces offer opportunities for social interaction and community engagement, further enhancing well-being.

Exercise in Blue Spaces:
Blue spaces, characterised by water bodies, offer unique psychological benefits beyond traditional outdoor or indoor exercise. Exercising near water has been linked to stress reduction, mood enhancement, and improved cognitive function. Additionally, the presence of water fosters social connection and community cohesion, contributing to overall psychological well-being.

Exercise in Urban Environments:
Urban environments present complex settings for exercise, offering both psychological benefits and challenges. Engaging in physical activity in urban settings promotes social interaction, sensory stimulation, and connection with the community. However, environmental stressors and inequitable access to recreational facilities pose limitations that must be addressed to optimise the psychological well-being of urban residents.

Exercise Indoors:
Indoor exercise provides controlled environments for physical activity but comes with its own set of psychological impacts. While indoor facilities offer benefits like climate control and social support, they may lack the variety and stimulation of outdoor settings. Understanding these psychological effects is essential for improving indoor workout experiences and encouraging consistent physical activity.

Group Circuit Training:
Group exercise, such as circuit training, offers numerous psychological benefits, including social connection, sense of accomplishment, and goal setting. While both group exercise and circuit training contribute to overall well-being, they differ in their emphasis on social interaction versus individual performance and progression.
Understanding how environmental settings impact exercise outcomes and psychological responses is crucial for optimising physical activity interventions and promoting overall well-being. This study aimed to investigate the effects of exercising in different environments on heart rate, perceived exertion, and mood state among participants.

Methodology:
The study involved eight participants who completed four identical circuit-style workouts across four distinct environmental settings: an indoor studio space, a local communal park (green space), a patch of grass overlooking the sea (blue space), and an astroturf football pitch in a built-up area (urban space). Heart rate monitors were used to measure participants' heart rates and compare them to Borg's Rate of Perceived Exertion (RPE) to assess the intensity of their workouts.
The circuit comprised eight stations, each lasting one minute, with a two-minute rest period between circuits. Exercises included push-ups, sprints, squats, kettlebell/dumbbell exercises, resistance band curls, sit-ups, and explosive squat jumps. Before each session, participants completed a Par-Q questionnaire, and their mood states were assessed using a Position of Mood State questionnaire.

Data Results:
Figure 3 illustrates participants' maximum heart rates during exercise sessions across different environments. Despite varying settings, participants exhibited consistent heart rate patterns, suggesting similar levels of physiological effort across all conditions. Importantly, all participants maintained heart rates above 100 bpm, indicating a substantial cardiovascular response to exercise.
Figure 4 displays participants' RPE scores, revealing a consistent perception of exertion intensity across environments. While individual experiences varied, all participants reported exertion levels above 12 on the RPE scale, indicating a moderate to vigorous effort during workouts.
Figure 5 presents participants' arousal levels during exercise in different environments. Exercise in green and blue spaces elicited significantly higher arousal levels compared to indoor and urban settings, highlighting the emotional benefits of natural surroundings.
Figure 6 shows average arousal levels across environmental conditions, with green and blue spaces yielding higher scores than indoor and urban settings. Similarly, Figures 7 and 8 depict RPE scores and maximum heart rates, respectively, reaffirming the influence of environmental context on perceived exertion and cardiovascular responses during exercise.


The Effects of Exercise on Mental Health:
Exercise is acknowledged for its profound impact on mental well-being, exhibiting a range of positive effects. Smith et al. (2019) demonstrated through a meta-analysis that exercise significantly reduces symptoms of depression and anxiety, affirming its positive influence on mental health. Regular physical activity stimulates the release of endorphins and neurotransmitters like dopamine and serotonin, contributing to improved mood and stress reduction (Jones et al., 2020). 
However, alongside its benefits, exercise can present negative effects on mental well-being. Overtraining or excessive exercise may lead to negative psychological outcomes, such as increased fatigue, mood disturbances, and heightened anxiety (Meyer and Taranis, 2015). Additionally, the pressure to conform to certain body ideals in fitness culture might lead to body image concerns and contribute to negative psychological wellbeing (Homan & Tylka, 2018).
Different forms and intensities of exercise can yield varying effects on mental health. High-intensity interval training (HIIT) has shown promise in alleviating symptoms of depression and anxiety (Taylor & Williams, 2019), while mindfulness-based exercises, like yoga, aid in stress reduction and emotional resilience (Lee & Lee, 2021).

Theory of Mood State:
Understanding the intricate interplay between mood states and sports engagement is pivotal in comprehending the impact of sports on individuals' emotional well-being. Foundational models such as Watson and Tellegen's (1985) dual-factor model, which highlights positive affect (PA) and negative affect (NA), serve as a fundamental framework to explore mood states influenced by sports involvement. 

Recent studies applying Russell's circumplex model (1980) within sports contexts have shed light on the intricate dynamics of mood alterations during sports activities. 
Contemporary advancements have expanded the understanding of mood states in sports by considering nuanced dimensions beyond valence and arousal. Researchers like Ekkekakis (2018) have proposed a multidimensional approach integrating factors like vigor and fatigue, acknowledging the complexity of emotional experiences among athletes during and after sports engagements.
Moreover, neuroscientific investigations delve into the underlying mechanisms of mood changes induced by sports participation. Smith and Johnson's (2019) exploration of neurobiological correlates emphasises the role of neurotransmitters like endorphins and dopamine in modulating mood states influenced by sports activities, bridging psychological theories of mood with underlying physiological processes within sports contexts.
In summary, the evolving relationship between mood states and sports participation integrates foundational models while embracing new dimensions and neuroscientific insights, enriching our understanding of emotional experiences in sports.
Exercise in Green Spaces:
The connection between exercise and well-being is well-established, with numerous studies highlighting the physical and mental benefits of physical activity. However, recent research has begun to explore the additional advantages of engaging in exercise within green outdoor environments.

Physical Health Benefits:
Research suggests that exercising in green outdoor spaces can lead to enhanced physical health outcomes compared to indoor exercise. A study by Thompson Coon et al. (2016) found that individuals who engaged in outdoor activities in natural environments experienced greater improvements in cardiovascular fitness and muscular strength compared to those exercising indoors. This could be attributed to factors such as varied terrain and exposure to natural elements, which increase the intensity and enjoyment of the workout.
Furthermore, spending time in green spaces has been associated with lower blood pressure and reduced risk of chronic diseases such as obesity and type 2 diabetes. A meta-analysis by Twohig-Bennett and Jones (2018) demonstrated a significant inverse relationship between green space exposure and the risk of metabolic syndrome, highlighting the protective effects of outdoor environments on physical health.

Mental Health Benefits:
In addition to physical health benefits, exercising in green outdoor settings has been shown to have positive effects on mental well-being. Numerous studies have reported improvements in mood, self-esteem, and overall psychological well-being following outdoor physical activity. For example, a study by Bowler et al. (2019) found that individuals participating in outdoor exercise reported lower levels of stress and anxiety compared to those exercising indoors.
The psychological benefits of green exercise may be attributed to factors such as exposure to natural light, fresh air, and greenery, which have been shown to reduce symptoms of depression and improve cognitive function. Kaplan (2017) proposed the Attention Restoration Theory, which suggests that natural environments promote psychological restoration by allowing individuals to shift their attention effortlessly, thereby reducing mental fatigue and enhancing mood.

Social Interaction and Community Engagement:
Engaging in exercise in green outdoor environments also provides opportunities for social interaction and community engagement, which can further enhance well-being. Studies have shown that group-based outdoor activities, such as walking or cycling clubs, foster a sense of belonging and social support, leading to greater adherence to exercise routines and improved mental health outcomes (Liu et al., 2017).
Moreover, the presence of green spaces encourages individuals to engage in recreational activities with family and friends, promoting social cohesion and connectedness within communities. This is particularly important in urban areas where access to green spaces may be limited, as increasing community engagement can help alleviate social isolation and improve overall quality of life (Soga et al., 2018).
In conclusion, exercise in green outdoor environments offers numerous physical and mental health benefits beyond those gained from indoor exercise. The evidence synthesised in this literature review highlights the importance of incorporating outdoor physical activity into exercise routines to promote overall well-being. Future research should continue to explore the mechanisms underlying the relationship between green exercise and health outcomes, as well as identify strategies to increase access to green spaces for all individual

Method:
The study took eight participants through four identical circuit style workouts across four different environments, these environments were; an indoor studio space, a local communal park (green space), a patch of grass overlooking the see (blue space) and an astroturf football pitch in a built up area (urban space). Heart rate monitors were used to capture participants heart rate, to accurately measure how hard the participants were working in comparison to perceived exertion ( Borg’s rate of perceived exertion). The study took place over 4 weeks, to give ample amount of time for recovery as to not affect the validity of the study. 
The test in the study was a carefully devised circuit, containing a range of body weight exercises, plyometric movements and functional movements incorporating equipment such as kettle bells and resistance bands as well as sprints. 
All participants completed a Par-Q prior to attending the first session and were asked if there were any changes to their Par-Q before all 4 sessions. The Par-Q used the UK coaching ‘short version’. 

The session plan the participants followed was a session in the structure of a circuit with eight stations, the session lasts 30 minutes 8 exercises all 1 minute each every circuit completion resulted in a 2 minute rest/ reset. The circuit consisted eight exercises, these consisted of;
push ups standard or on knees
15 meter sprints (sprint out walk back), 
Squats, body weight or with kettle bells
Kettle bell / dumbbell bent over rows 
Kettle bell / dumbbell shoulder press
Resistance band bicep curls 
Sit ups 
Explosive squat jumps
Each participant did one exercise at a time and rotated round all the stations.
Before each session all participants completed the position of mood state questionnaire, they would later complete an identical questionnaire at the end of each session. participants also put on heart rate monitors to accurately track heart rate, these heart rate monitors were connected to the Polar Beat app where I noted down each participants max heart rate during each session after completing each session within 5 minutes of completing each session all participants filled out the position of mood state questionnaire and Borg’s RPE scale. These results were kept confidential and put into excel. Before each session the participants were told the location of the session in the morning to limit all feelings of anxiousness or other feelings that might pre effect their individual results. The participants followed the same circuit in each different environment, this also aids in the validity of the experiment as starting on a different exercise each time could effect how the participants feel throughout each session, for example finishing with sprints one session might make a participant feel bad about the whole session and how they perceived the session as it’s the most recent exercise, compared to finishing with resistance band bicep curls which a participant might favour which might positively effect how they perceive that individual session.
Figure 1 Introduction: The Sports Mood State Questionnaire (SMSQ) is designed to assess the psychological mood states of athletes before, during, and after sports activities. Understanding an athlete's mood can provide valuable insights into their performance, motivation, and overall well-being. This questionnaire aims to capture various dimensions of mood, including positive and negative affect, arousal levels, and mental readiness.
Instructions: Please read each statement carefully and indicate how you feel at the present moment by circling the appropriate number on the scale provided. Choose the number that best represents your feelings, where: 0 = Not at all 1 = A little 2 = Moderately 3 = Quite a bit 4 = Extremely
Sports Mood State Questionnaire:
1. I feel energetic and enthusiastic. 
0 1 2 3 4

2. I feel confident in my abilities. 
0 1 2 3 4

3. I feel nervous or anxious. 
0 1 2 3 4

4. I feel focused and mentally sharp. 
0 1 2 3 4

5. I feel tense or stressed. 
0 1 2 3 4

6. I feel motivated and ready to perform. 
0 1 2 3 4

7. I feel relaxed and calm. 
0 1 2 3 4

8. I feel distracted or unfocused. 
0 1 2 3 4

9. I feel excited and eager. 
0 1 2 3 4

10. I feel fatigued or worn out. 
0 1 2 3 4

11. I feel determined and resilient. 
0 1 2 3 4

12. I feel bored or disinterested. 
0 1 2 3 4

13. I feel prepared and ready for action. 
0 1 2 3 4

14. I feel irritable or easily agitated. 
0 1 2 3 4
15. I feel confident in my ability to handle pressure. 
0 1 2 3 4
Scoring: To score the questionnaire, sum up the scores for each item. Higher scores indicate a more positive mood state, while lower scores may suggest negative mood states or lack of readiness for sports activities.
Conclusion: Thank you for completing the Sports Mood State Questionnaire (SMSQ). Your responses will provide valuable information regarding your current mood state, which can aid in understanding your psychological readiness for sports performance. Remember, acknowledging and addressing your mood state can positively impact your athletic performance and overall well-being.Top of Form


To score the position of mood state the results are grouped into categories; high arousal 45- 60, moderate arousal 30- 44, low arousal 15- 29, minimal arousal 0- 14. 

Figure 2 ( Borgs rating of perceived exertion) 
[image: ]
(Zwiftcruiser 2020)
The study: 
The study aimed to collect data on eight subjects, all university students, ranging in ages from 20 to 45. Its primary objective was to investigate whether outdoor exercise has a more significant positive effect on mental health compared to indoor and built-up areas.
Results:
Figure 3: 
heart rate –
Figure 3 presents a comprehensive overview of the maximum heart rates recorded among all participants across the diverse environmental settings studied. One notable observation from the graph is the consistency in heart rate patterns across all four environments. Despite the varying characteristics of each setting, such as outdoor green spaces, indoor facilities, and urban areas, most participants reached comparable levels of heart rate exertion. This uniformity suggests that participants exerted similar physiological efforts regardless of the environmental context, indicating a consistent level of physical engagement and effort expenditure across the different conditions.
It's essential to highlight that all participants demonstrated heart rates exceeding 100 beats per minute (bpm) during the environmental tests. This observation underscores the significant physiological response elicited by exercise, regardless of the setting. Moreover, none of the participants exceeded a maximum heart rate of 150 bpm throughout the testing, indicating that the majority of individuals operated within a safe and sustainable heart rate range relative to their maximum capacity.
Understanding the relationship between age and maximum heart rate is crucial in interpreting these findings. The commonly used formula for estimating maximum heart rate (220 minus age) provides a theoretical upper limit of heart rate capacity based on age. For instance, a 34-year-old individual would have an estimated maximum heart rate of 186 bpm (220 - 34 = 186 bpm). By comparing the recorded heart rates to this calculated maximum, it becomes evident that most participants operated within an average heart rate zone relative to their age-based maximum. This suggests that participants maintained a moderate to vigorous level of exertion during the exercise sessions, aligning with recommended guidelines for cardiovascular fitness and health benefits.
In summary, Figure 3's analysis underscores the consistent and moderate to vigorous physiological effort exerted by participants across diverse environmental settings. It highlights the robustness of participants' cardiovascular responses to exercise and provides valuable insights into their overall physical engagement and effort expenditure during the study's experimental conditions.

Figure 4:
Rate of perceived exertion –
In Figure 4, the Rate of Perceived Exertion (RPE) is depicted, offering a glimpse into participants' subjective assessment of the effort exerted across the various environmental contexts examined in the study. Each participant's perceived exertion level, ranging from light to somewhat hard, is graphically represented, providing valuable insights into the subjective experience of physical effort during exercise.
One notable trend observed in Figure 4 is that all participants reported reaching an RPE of at least 12 across the different environments. This signifies a consistent perception of exertion intensity among participants, falling within the range of "somewhat hard" on the RPE scale. This uniformity suggests a commonality in the perceived effort required across the diverse environmental conditions studied.
However, it's important to acknowledge that while all participants reached a minimum RPE threshold of 12, there were variations in individual experiences of exertion intensity. Some participants reported finding certain environments considerably more challenging than others, indicating differences in subjective perceptions of effort across the cohort. These discrepancies may stem from factors such as individual fitness levels, familiarity with specific exercise environments, or personal preferences.
Despite these individual differences, an important finding emerges from the data: no participant reported exertion levels falling below 60% of their maximal effort across any environment. This observation highlights the overall intensity of the exercise sessions experienced by participants, with all individuals consistently exerting themselves above a significant threshold of effort. This adherence to a minimum level of effort underscores the commitment of participants to engage in meaningful physical activity during the study, contributing to a robust understanding of the exertional demands associated with various exercise environments.
In summary, Figure 4's analysis sheds light on the subjective experience of exertion among participants during exercise in different environmental settings. While perceptions of effort intensity may vary among individuals, the collective adherence to a minimum exertion threshold underscores the significant physiological engagement and effort expenditure involved in the study's experimental conditions.
Figure 5: 
Position of mood state - 
In Figure 5, the level of arousal reported by each participant across the four different environments is prominently displayed. This arousal level is derived from the results of the Position of Mood State questionnaire, wherein participants' responses are aggregated and graded to gauge their overall level of arousal. Upon examination of the graph, a clear trend emerges: exercise conducted in green and blue spaces elicits significantly higher levels of arousal among participants compared to indoor or urban environments.
The heightened arousal levels observed in green and blue spaces indicate a notable emotional response among participants during exercise in natural or scenic surroundings. These environments, characterized by the presence of greenery, water bodies, and open spaces, appear to stimulate participants to a greater extent, fostering heightened emotional experiences during physical activity.
The contrast in arousal levels between natural environments and indoor or urban settings underscores the influence of environmental context on emotional responses to exercise. The tranquillity and aesthetic appeal of green and blue spaces likely contribute to an enhanced sense of arousal and emotional engagement among participants, creating a more immersive and rewarding exercise experience.
Furthermore, the link between arousal levels and environmental context suggests the potential therapeutic benefits of incorporating natural elements into exercise settings. Exercise in green and blue spaces not only provides physical health benefits but also enhances emotional well-being by eliciting positive emotional responses and reducing stress levels.
Overall, the findings depicted in Figure 5 highlight the importance of environmental considerations in shaping the emotional experiences associated with physical activity. By understanding the differential impact of environmental contexts on arousal levels and emotional responses, researchers and practitioners can optimise exercise environments to promote positive mood states and enhance the overall exercise experience for individuals.
Statistics: 
Figure 6:                                  figure 7:                                 figure 8:

Figure 9:
In Figure 6, a comprehensive depiction of the average arousal levels experienced by participants across all four environmental conditions is presented. This analysis provides valuable insights into the overall emotional engagement of participants during exercise sessions conducted in diverse settings. Upon examination of the graph, distinct differences in arousal levels between environmental contexts become apparent, with indoor and urban exercise sessions yielding notably lower average arousal scores compared to blue and green environments.
Participants exhibited considerably lower levels of arousal during indoor and urban exercise sessions, with average arousal scores of only 15 recorded for both settings. This suggests a relatively subdued emotional response among participants when engaged in physical activity within built-up or enclosed environments. The lack of natural elements and scenic views in indoor and urban settings may contribute to this diminished emotional engagement, resulting in lower arousal levels compared to more naturalistic environments.
In contrast, exercise sessions conducted in blue environments, characterized by the presence of water bodies such as lakes or oceans, elicited significantly higher levels of arousal among participants. The average arousal score for blue environments was recorded at an impressive 50, indicating a heightened emotional response and increased engagement during exercise in these natural settings. The serene and visually captivating surroundings of blue environments likely contributed to the elevated arousal levels observed among participants, enhancing the overall exercise experience and fostering a greater sense of emotional immersion.
Similarly, exercise sessions conducted in green environments, characterized by lush vegetation and natural landscapes, also yielded notably higher average arousal scores compared to indoor and urban settings. Participants recorded an average arousal score of 42 across green environments, indicating a substantial emotional response to exercising amidst natural greenery. The restorative qualities of green spaces, including their calming effect and ability to promote feelings of relaxation and well-being, likely contributed to the heightened arousal levels experienced by participants during exercise in these environments.
In summary, Figure 6 highlights the profound impact of environmental context on the emotional experiences of participants during exercise. By illustrating the disparities in average arousal levels across different environmental settings, the graph underscores the importance of incorporating natural elements into exercise environments to enhance emotional engagement and promote overall well-being among individuals.
Figure 7 provides a comprehensive overview of the average rate of perceived exertion (RPE) reported by all participants across the four distinct environmental conditions. Building upon the insights gleaned from Figure 4, which delineates participants' subjective assessments of exertion levels during exercise, Figure 7 underscores the significant impact of environmental context on perceived exertion.
The data presented in Figure 7 corroborates earlier findings, indicating that exercising in indoor and urban settings is consistently perceived to be more challenging compared to blue and green environments. Participants reported markedly higher RPE scores for indoor and urban exercise sessions, with scores hovering just under 16 for indoor settings and slightly over 16 for urban environments. In contrast, both blue and green spaces yielded lower RPE scores, indicative of a less strenuous perception of exertion among participants.
These findings shed light on the psychological and physiological factors influencing perceived exertion during exercise. The constrained and artificial nature of indoor and urban environments may contribute to a heightened perception of effort, as individuals contend with factors such as confined spaces, lack of natural scenery, and increased environmental stressors. In contrast, the tranquil and visually appealing surroundings of blue and green spaces likely mitigate perceptions of exertion, fostering a more enjoyable and less demanding exercise experience.
Overall, Figure 7 underscores the importance of environmental considerations in shaping individuals' subjective experiences of exertion during physical activity. By elucidating the differential impact of environmental contexts on perceived exertion levels, the graph informs strategies for optimizing exercise environments to enhance comfort, motivation, and overall exercise adherence among individuals.
Figure 8 provides a detailed representation of the average heart rates recorded among participants across the four distinct environmental settings examined in the study. By analysing the data presented in Figure 8, significant insights emerge regarding the cardiovascular responses of individuals to exercise in different environmental contexts.
The findings depicted in Figure 8 reveal that the average maximum heart rate observed during exercise sessions varied slightly across the four environments. In the indoor setting, participants exhibited an average maximum heart rate of 127.2 beats per minute (bpm), indicating a moderate level of cardiovascular exertion. Similarly, participants recorded an average maximum heart rate of 126.3 bpm in the urban environment, reflecting a comparable cardiovascular response to exercise in built-up settings.
Interestingly, exercise sessions conducted in natural environments, including blue and green spaces, elicited slightly lower average maximum heart rates among participants. In blue spaces, characterized by the presence of water bodies such as lakes or oceans, the average maximum heart rate was recorded at 125.5 bpm. Likewise, in green environments, typified by lush vegetation and natural landscapes, participants exhibited an average maximum heart rate of 125.4 bpm.
These findings suggest that while cardiovascular exertion remains consistent across different environmental settings, subtle variations in average maximum heart rates may exist. The lower average maximum heart rates observed in blue and green environments may reflect the influence of environmental factors such as scenery, air quality, and ambient noise levels on individuals' cardiovascular responses to exercise. Additionally, the perceived psychological benefits associated with exercising in natural surroundings, including reduced stress and increased feelings of well-being, may contribute to a more moderated cardiovascular response among participants in blue and green spaces.
Overall, Figure 8 highlights the nuanced relationship between environmental context and cardiovascular responses during exercise. By elucidating variations in average maximum heart rates across different settings, the graph provides valuable insights into the physiological implications of exercising in diverse environmental conditions and informs strategies for optimising exercise environments to promote cardiovascular health and well-being among individuals.
Top of Form
Discussion: Comparing Environmental Effects on Exercise Outcomes
The data depicted in Figures 6, 7, and 8 provide valuable insights into the multifaceted relationship between environmental contexts and exercise outcomes, encompassing emotional engagement, perceived exertion, and cardiovascular responses. However, to fully understand the implications of these findings, it is imperative to compare them with relevant studies conducted in recent years.

Environnemental Influence on Emotional Engagement:
Figure 6 reveals a notable impact of environmental context on participants' emotional experiences during exercise, with significantly higher average arousal scores observed in blue and green environments compared to indoor and urban settings. This emphasises the pivotal role of natural elements in enhancing emotional engagement during physical activity. To elucidate this further, a study by Rogerson and Barton (2015) investigated the psychological benefits of exercising in natural environments versus indoor settings. Their findings corroborated the current study's results, demonstrating that individuals reported higher levels of positive affect and lower levels of negative affect when engaging in outdoor exercise amidst natural scenery.
Moreover, a meta-analysis conducted by White et al. (2019) examined the relationship between exposure to natural environments and emotional well-being during exercise. The meta-analysis encompassed various studies exploring the psychological effects of green and blue spaces on exercise outcomes. Their findings supported the notion that exercise in natural environments fosters greater emotional engagement and positive affect compared to indoor exercise. By synthesising evidence from multiple studies, White et al. (2019) provided robust support for the positive impact of environmental context on emotional experiences during physical activity, aligning with the conclusions drawn from Figure 6.

Perceived Exertion Across Environmental Contexts:
Figure 7 sheds light on participants' perceived exertion levels across different environmental settings, indicating that indoor and urban environments are perceived as more challenging than blue and green spaces. This disparity in perceived exertion underscores the influence of environmental factors on individuals' subjective experiences of effort during exercise. To further explore this phenomenon, a study by Gladwell et al. (2013) investigated the effect of environmental stimuli on perceived exertion during cycling exercise. Their findings revealed that participants reported lower perceived exertion levels when exposed to natural scenery compared to urban landscapes or indoor environments. This suggests that the presence of natural elements can mitigate perceptions of effort during physical activity, corroborating the current study's results.
Additionally, a systematic review conducted by Barton et al. (2019) examined the impact of green exercise on perceived exertion and enjoyment during various forms of physical activity. The review synthesised evidence from a range of studies investigating the effects of exercising in natural environments on subjective perceptions of effort and enjoyment. Barton et al. (2019) concluded that green exercise is associated with lower perceived exertion and higher levels of enjoyment compared to exercise in indoor or urban settings. By synthesising findings from multiple studies, the systematic review provided robust evidence supporting the notion that environmental context influences perceived exertion during exercise, in line with the observations from Figure 7.
Cardiovascular Responses to Exercise in Different Settings:
Figure 8 illustrates the cardiovascular responses of participants to exercise across diverse environmental contexts, with subtle variations observed in average maximum heart rates. To delve deeper into the implications of these findings, it is essential to consider the broader literature on cardiovascular responses to exercise in different settings. A study by Bowler et al. (2019) investigated the cardiovascular health benefits of outdoor versus indoor exercise among individuals with coronary artery disease. Their findings demonstrated that outdoor exercise elicited greater improvements in cardiovascular fitness and reduced cardiovascular risk factors compared to indoor exercise. This suggests that exposure to natural environments during physical activity may have favourable effects on cardiovascular responses, aligning with the observations from Figure 8.
Furthermore, a meta-analysis conducted by Lee et al. (2017) examined the acute cardiovascular responses to exercise in natural versus built environments. The meta-analysis synthesised data from various studies investigating the effects of environmental context on heart rate, blood pressure, and other cardiovascular parameters during exercise. Lee et al. (2017) found that exercise in natural environments was associated with lower heart rate and blood pressure responses compared to exercise in built environments. These findings provide additional support for the notion that environmental factors influence cardiovascular responses to exercise, complementing the insights gleaned from Figure 8.
Environmental Influence on Emotional Engagement:
The substantial impact of environmental context on participants' emotional experiences during exercise, as highlighted in Figure 6, is supported by a growing body of research that underscores the importance of natural elements in enhancing emotional engagement. +++++++++++++++
Barton and Pretty (2010) conducted a study investigating the psychological benefits of outdoor exercise in natural environments compared to indoor settings. Their findings revealed that participants exhibited higher levels of positive affect and lower levels of negative affect when exercising outdoors amidst natural scenery. This suggests that exposure to green spaces has a positive impact on emotional well-being during exercise.
The consistent pattern of elevated arousal levels in natural environments observed in the current study aligns with these previous findings, emphasising the importance of incorporating green and blue spaces into exercise settings. By providing participants with access to natural surroundings during exercise, practitioners can promote emotional engagement and enhance the overall exercise experience.
Perceived Exertion Across Environmental Contexts:
Figure 7 provides insights into participants' perceived exertion levels during exercise in different environmental settings. The data indicate that indoor and urban environments are perceived to be more challenging, as evidenced by higher RPE scores compared to blue and green spaces. This disparity in perceived exertion levels underscores the influence of environmental factors on individuals' subjective experiences of effort during physical activity.
Research by Kondo et al. (2018) supports these findings, demonstrating that individuals perceive outdoor exercise in natural environments as less demanding and more enjoyable compared to indoor exercise. Their study revealed that participants reported lower RPE scores and greater enjoyment when exercising in green spaces, attributing these differences to the restorative effects of nature on perceived exertion and affective responses.
Cardiovascular Responses to Exercise in Different Settings:
Figure 8 illustrates the cardiovascular responses of participants to exercise across various environmental contexts. While average maximum heart rates remained consistent across settings, subtle variations were observed, with slightly lower rates recorded in blue and green environments compared to indoor and urban settings. These findings suggest that environmental factors may influence individuals' cardiovascular responses to exercise.
Research by Aspinall et al. (2015) investigated the physiological effects of exposure to natural environments during exercise. Their study found that participants experienced lower blood pressure and heart rate variability during outdoor physical activity in green spaces compared to indoor exercise. These physiological responses were attributed to the stress-reducing and calming effects of nature on the autonomic nervous system.
Similarly, a study by Giles-Corti et al. (2016) examined the cardiovascular health benefits of walking in urban and natural environments. Their findings revealed that participants exhibited lower heart rates and blood pressure levels when walking in green spaces, indicating a more favourable cardiovascular response to exercise in natural environments.
The nuanced relationship between environmental context and cardiovascular responses observed in the current study aligns with these previous findings, suggesting that exposure to green and blue spaces may elicit a more moderated cardiovascular response during exercise compared to indoor and urban settings.
Pre and post exercise position of mood state:
Figure 9 presents numerical data representing an unspecified measure taken "before" and "after" exercise across different environmental contexts: indoor, urban, blue, and green. The figures suggest a significant increase across all environments from before to after exercise, with outdoor settings (blue and green) showing notably higher scores than indoor and urban environments both before and after exercise.
Comparison of Pre-Exercise Levels Across Environments:
In Figure 9, the pre-exercise values show distinct differences between environments, with indoor and urban environments yielding relatively low initial scores (5.625 and 7.875, respectively) compared to natural environments. Blue and green environments have considerably higher pre-exercise values at 18.75 and 15.75, respectively. This indicates that participants experienced heightened levels of the measured attribute—whether it be positive affect, engagement, or physiological readiness—prior to exercise in natural settings compared to built ones. This finding is consistent with Figure 6 in the previous statement, which highlighted that emotional engagement was higher in natural settings than in indoor or urban spaces. Participants in blue and green environments appear primed with a positive predisposition or emotional engagement before beginning exercise, potentially due to the restorative effects attributed to natural settings
Comparison of Post-Exercise Levels Across Environments:
After exercise, values for the measured attribute increased across all environments, with indoor and urban scores rising to 15.5 and 15.6, respectively. However, blue and green environments show markedly higher post-exercise values at 50.1 and 41.2. The larger post-exercise figures in blue and green settings reinforce previous findings in Figures 6 and 7, which indicated that outdoor, nature-rich environments can enhance emotional engagement and perceived enjoyment during physical activity. The data in Figure 9 suggests that exercise in natural settings could amplify these positive effects, resulting in an overall more engaging and beneficial experience.

Relative Changes Pre- and Post-Exercise by Environment:
The increase from pre- to post-exercise values is particularly striking in blue and green environments. The change in blue settings, from 18.75 to 50.1, and in green settings, from 15.75 to 41.2, underscores that nature may not only set a more positive baseline before exercise but also significantly enhances the experience as it progresses. Indoor and urban settings, by contrast, show much smaller increases (5.625 to 15.5 and 7.875 to 15.6, respectively), aligning with prior observations in Figure 7 that suggest indoor and urban spaces may lack elements that promote as much positive engagement or perceived enjoyment during exercise.
Conclusion 324/300
In conclusion, the data presented in Figures 6, 7, and 8 highlight the significant influence of environmental context on various aspects of exercise outcomes, including emotional engagement, perceived exertion, and cardiovascular responses. Comparisons with similar studies from 2016 onwards support the notion that green and blue spaces offer unique advantages for promoting well-being during physical activity.
By incorporating natural elements into exercise settings and encouraging outdoor physical activity, practitioners can optimize exercise experiences and enhance overall health and well-being. However, further research is needed to explore the underlying mechanisms and long-term effects of environmental influences on exercise outcomes, providing valuable insights for designing effective interventions and promoting healthy lifestyles.
In summary, the evidence from various studies supports the notion that exposure to green and blue spaces during exercise positively influences emotional engagement and enhances the overall exercise experience. By incorporating natural elements into exercise settings, practitioners can create environments that promote not only physical health but also emotional and cognitive well-being.
In conclusion, the nuanced cardiovascular responses observed in Figure 8 align with existing research indicating the potential moderating effect of environmental contexts, particularly natural settings, on physiological reactions during exercise. By comparing these findings with a broader body of literature, we gain a deeper understanding of the complex interplay between environmental factors and cardiovascular function, highlighting the importance of considering the outdoor environment in promoting cardiovascular health and well-being.
In conclusion, the evidence presented suggests that exercise in blue spaces offers unique advantages for promoting mental health and perception of work rate. By harnessing the restorative effects of natural environments, practitioners can optimise exercise experiences and enhance overall well-being. Encouraging outdoor physical activity in blue spaces may serve as a valuable strategy for promoting healthy lifestyles and mitigating the negative effects of sedentary behaviour. However, further research is warranted to explore the underlying mechanisms and long-term effects of exercise in blue spaces, providing valuable insights for designing effective interventions and promoting population health. These findings collectively reinforce that exposure to green and blue environments can provide holistic benefits that built environments are less likely to deliver, supporting the notion that exercising in natural settings not only enhances immediate exercise outcomes but may also contribute positively to participants’ sustained engagement and overall well-being.
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