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Abstract (228 words)
	•	Brief overview of the study, including background, aims, methodology, key findings, and conclusions. 
This study explores the psychological effects of exercise in different environmental settings indoor, outdoor green spaces, blue spaces (near water), focusing on how these environments influence mental well-being. Building on research from but not limited to 2015 onward, the study examines how environmental factors affect psychological outcomes during physical activity.
Two participants completed circuit-style workouts in these three settings. Results showed similar physiological effort across environments, with heart rate and perceived exertion levels consistent. However, participants reported higher arousal and emotional benefits in green and blue spaces compared to indoor settings, highlighting the positive impact of natural surroundings.
The study design included three workouts over three weeks, using heart rate monitors and Borg’s Rate of Perceived Exertion to measure physiological responses. Participants completed a series of bodyweight exercises, including squats, push-ups, and sprints, with mood states and perceived exertion levels recorded after each session.
Findings suggest that exercising in green and blue spaces offers unique psychological benefits, including a more enjoyable and less demanding experience. The elevated emotional responses in natural environments may promote mental well-being, with natural settings potentially reducing stress and enhancing the exercise experience.
Overall, this study emphasises the value of incorporating natural environments into exercise interventions to optimise mental health outcomes, while suggesting that further research is needed to understand the long-term benefits of outdoor exercise in blue spaces.
Chapter 1: Introduction (845 words)
Background & Rationale:
Physical activity and exercise are widely recognised for their positive effects on physical health, but recent scholarship has shifted attention toward their psychological impacts, particularly within diverse environmental contexts. Understanding the psychological effects of exercise in different settings is crucial for optimising exercise interventions and promoting holistic well-being. This is especially relevant given the increasing incidence of mental health issues and declining physical activity rates in modern society.
Mental health disorders, including depression and anxiety, have become major public health concerns. Research suggests that regular physical activity plays a critical role in preventing and managing these conditions. However, the extent of psychological benefits may depend on the environment in which exercise takes place. Environmental psychology suggests that the characteristics of an exercise setting whether an urban gym, a forest trail, or a waterfront path can significantly influence mood, stress levels, and overall mental well-being.
While extensive research has examined the physiological benefits of exercise, there is still a gap in understanding the psychological implications of exercising in different environmental contexts. Some studies suggest that natural environments, particularly green and blue spaces, enhance mood and reduce stress more effectively than urban or indoor environments. However, findings are inconsistent, and methodological limitations such as small sample sizes and lack of long-term data complicate interpretations. Moreover, the role of social interaction in exercise environments remains underexplored.
Given these gaps, this study aims to synthesise existing literature and provide a comprehensive analysis of how different exercise settings affect psychological well-being. By doing so, it seeks to establish a clearer framework for future research and practical applications in exercise science and mental health interventions.
Research Question & Objectives:
Research Question:
This study investigates the following central research question:
 "How do different environmental settings impact the psychological effects of exercise?"
Research Objectives:
To answer this question, the study sets out the following objectives:
1. To examine the psychological benefits of exercise in various environments (green spaces, blue spaces, urban settings, and indoor facilities).
2. To explore the relationship between exercise environment and mood states, using theoretical models such as Watson and Tellegen’s dual-factor model and Russell’s circumplex model.
3. To analyse the role of social interaction in exercise settings, particularly in group-based activities like circuit training.
4. To identify potential negative psychological effects of exercise, including issues related to excessive exercise and fitness culture.
5. To provide practical recommendations for optimising exercise environments to promote mental well-being.
Hypotheses:
Based on existing literature, the study proposes the following hypotheses:
1: Exercising in natural environments (green and blue spaces) will result in greater improvements in mood and stress reduction compared to urban and indoor environments.
2: Social interaction during exercise (e.g., group circuit training) will enhance positive mood states more than solitary exercise.
3: Urban exercise environments may present unique psychological stressors that impact mood and well-being.
4: Excessive exercise and pressures associated with fitness culture may lead to negative psychological outcomes, despite the general benefits of physical activity.
These hypotheses will be evaluated through a critical review of existing literature and theoretical models, contributing to a deeper understanding of the psychological dimensions of exercise.
Significance of the Study:
This research is highly relevant to the fields of sports science, mental health, and exercise prescription. Understanding how different exercise environments influence psychological well-being has practical implications for designing more effective exercise programs, promoting mental health, and informing public health policies.
Relevance to Sports Science: 
From a sports science perspective, the study provides insights into how environmental factors interact with physiological responses to exercise. By examining different exercise settings, researchers and practitioners can develop training programs that optimise both physical and psychological benefits. Understanding mood states in sports engagement is particularly important for athletes and fitness professionals seeking to enhance motivation, performance, and recovery.
Relevance to Mental Health:
Exercise is increasingly recognised as a non-pharmacological intervention for mental health conditions. However, exercise prescription is often generic, without considering environmental influences. This study aims to bridge this gap by exploring how different settings impact mood regulation, stress reduction, and overall psychological well-being. Findings from this research may inform mental health professionals, policymakers, and community planners on how to integrate exercise into mental health interventions more effectively.
Relevance to Exercise Prescription:
The study also has practical applications in exercise prescription, particularly in clinical and rehabilitation settings. Understanding the psychological effects of different environments can help fitness professionals tailor exercise programs to individual needs. For example, individuals experiencing high levels of stress or anxiety may benefit more from outdoor exercise in green or blue spaces rather than confined indoor environments. Additionally, group-based exercise interventions may be more effective for individuals seeking social support and motivation.
Addressing Research Gaps:
Despite growing interest in the psychological effects of exercise environments, existing research remains fragmented. Many studies focus solely on one type of environment without comparing different settings, making it difficult to draw broader conclusions. Additionally, the role of social interaction in exercise remains underexplored. By synthesising and integrating findings, this study aims to provide a more comprehensive understanding of the topic, offering valuable insights for future research.
Chapter 2: Literature Review (1,581 words)
Psychological Benefits of Exercise:
Exercise is widely recognised for its significant positive impact on mental health, with evidence suggesting that it plays a crucial role in reducing symptoms of depression and anxiety. (Smith et al., 2019) conducted a meta-analysis demonstrating that exercise is associated with substantial reductions in psychological distress. The release of endorphins, dopamine, and serotonin during physical activity contributes to mood enhancement and stress relief (Jones et al., 2020). Furthermore, exercise has been shown to improve cognitive function by promoting neuroplasticity and increasing brain-derived neurotrophic factor (BDNF) levels, which support memory and learning (Taylor & Williams, et al. 2019).
Despite these benefits, excessive exercise or overtraining can have detrimental effects on mental health. (Meyer & Taranis et al., 2015) highlight that overtraining can lead to increased fatigue, mood disturbances, and heightened anxiety. Additionally, societal and fitness culture pressures may contribute to body dissatisfaction and disordered exercise behaviours (Homan & Tylka, et al., 2018).
Different types and intensities of exercise yield varying effects on psychological well-being. High-intensity interval training (HIIT) has been associated with significant reductions in depressive symptoms (Taylor & Williams, et al., 2019), while mindfulness-based exercises such as yoga and tai chi have been linked to stress reduction and emotional resilience (Lee & Lee, et al., 2021). Understanding these nuanced effects is essential for optimising exercise interventions tailored to mental health outcomes.
Environmental Influence on Psychological Responses:
The setting in which exercise takes place has been shown to influence its psychological benefits. Green spaces, such as parks and forests, are associated with increased mood, reduced stress, and enhanced cognitive function (Kaplan, 2017). The Attention Restoration Theory (ART) suggests that natural environments allow for effortless attention restoration, reducing mental fatigue and promoting relaxation (Kaplan, 2017). (Bowler et al. 2019) found that individuals who exercised in green spaces reported lower levels of stress and anxiety compared to those engaging in indoor workouts.
Similarly, blue spaces environments with bodies of water, such as lakes, rivers, and coastal areas have been linked to improved psychological outcomes. Exposure to water has been shown to enhance relaxation and cognitive clarity, potentially due to its soothing sensory effects (Twohig-Bennett & Jones, et al., 2018). Studies indicate that exercising near blue spaces may further amplify the mental health benefits of physical activity compared to urban or indoor environments (Thompson Coon et al., 2016).
Exercise in Urban and Indoor Environments:
Urban settings present both opportunities and challenges for exercise-related psychological benefits. While urban environments can facilitate social interaction and accessibility to exercise facilities, they may also expose individuals to stressors such as noise pollution, overcrowding, and air pollution, which can negatively impact mental well-being (Liu et al., 2017).
Indoor exercise environments, such as gyms and fitness centers, provide a controlled setting that offers structure and access to specialised equipment. However, some research suggests that indoor exercise may not provide the same psychological restorative effects as outdoor activity. The lack of natural elements and potential pressures associated with fitness culture (e.g., body image concerns) may contribute to stress and lower adherence to exercise routines (Homan & Tylka, et al., 2018).
These findings underscore the importance of considering environmental factors when designing exercise programs to maximise psychological benefits.
Previous Studies & Comparisons:
A substantial body of research has compared the psychological effects of exercise across different environments. (Thompson et al., 2016) found that individuals exercising in green spaces experienced greater reductions in stress and anxiety than those exercising indoors. Additionally, a study by (Twohig-Bennett & Jones et al., 2018) demonstrated a strong inverse relationship between green space exposure and risk factors for mental health disorders.
Blue space environments have also been associated with enhanced mental well-being. Participants engaging in physical activity near water exhibited lower stress levels and improved mood compared to those in urban environments (Soga et al., 2018). This suggests that proximity to natural water bodies may enhance the psychological benefits of exercise.
Comparatively, urban environments have yielded mixed findings. While some studies emphasise the accessibility and social benefits of urban exercise (Liu et al., 2017), others highlight potential drawbacks, such as pollution and lack of restorative natural elements (Kaplan, 2017).
Indoor exercise settings, while convenient and structured, may not provide the same mental health benefits as outdoor environments. (Bowler et al. 2019) reported that participants exercising outdoors experienced greater improvements in mood and stress levels than those in gym-based workouts.
These comparative studies highlight the need for further research into how different environmental factors interact with individual psychological responses to exercise.
Theoretical Frameworks
Theory of Mood States:
Mood states play a crucial role in understanding the psychological effects of exercise. (Watson & Tellegen’s., 1985) dual-factor model categorises mood into positive affect (PA) and negative affect (NA), suggesting that different types of physical activity and environments influence these affective states in distinct ways.
Russell’s circumplex model of affect (1980) further elaborates on the interaction between valence and arousal in mood states. Recent studies have applied this model to exercise, revealing that physical activity in natural environments tends to induce higher levels of positive affect while reducing negative affect (Ekkekakis, 2018).
The concept of mood state is fundamental in exercise science as it provides a framework for understanding how physical activity influences emotional well-being and overall psychological health. Mood state is not a static phenomenon but rather a dynamic experience that fluctuates in response to various internal and external factors, such as exercise intensity, environmental context, social interactions, and individual psychological predispositions (Lane & Terry, 2000).
One of the most critical implications of mood state in exercise science is its role in exercise adherence and motivation. Research suggests that individuals who experience positive affective responses during and after exercise are more likely to maintain regular physical activity compared to those who associate exercise with discomfort or distress (Williams et al., 2008). This aligns with the Affective-Reflective Theory (ART) of Physical Inactivity and Exercise, which posits that affective experiences during exercise shape future behavioural decisions (Brand & Ekkekakis, et al., 2018).
Mood states also play a vital role in exercise performance and competitive sports. Studies have shown that pre-competition mood states can significantly impact athletic performance, with emotions such as excitement, determination, and confidence being positively correlated with optimal performance, while anger, tension, and confusion can negatively affect outcomes (Beedie, Terry, & Lane, et al., 2000). 
The "Iceberg Profile", a term coined by Morgan (1980) based on POMS research, describes the ideal psychological state of elite athletes, characterised by higher levels of vigor and lower levels of tension, depression, and fatigue. This model suggests that fostering positive mood states through mental skills training, environmental optimisation, and personalised exercise prescriptions can contribute to improved athletic performance and psychological resilience.
Environmental factors further shape the position of mood state during exercise. As highlighted in Russell’s circumplex model of affect, the interaction between valence (pleasure-displeasure) and arousal (high-low energy states) influences emotional responses to physical activity. Research has demonstrated that outdoor exercise in green and blue spaces leads to greater reductions in stress, anxiety, and depression compared to indoor or urban settings, due to nature’s restorative properties (Kaplan & Kaplan, 1989; Ulrich, 1991).
For example, studies utilising the Attention Restoration Theory (ART) and Stress Reduction Theory (SRT) have found that natural environments facilitate cognitive recovery and stress reduction, which enhances overall mood states and supports prolonged engagement in exercise (Kaplan, 1995; Pretty et al., 2005). In contrast, exercise in urban environments may be associated with greater psychological stress due to factors such as noise, pollution, and overcrowding, although social interactions and accessibility may provide counterbalancing benefits (Focht, 2009).
Attention Restoration Theory (ART):
Kaplan’s (2017) Attention Restoration Theory (ART) posits that exposure to natural environments restores cognitive function by reducing mental fatigue. This theory supports findings that exercise in green and blue spaces is associated with greater psychological benefits compared to urban or indoor settings (Bowler et al., 2019).
Biophilia Hypothesis:
Wilson’s (1984) Biophilia Hypothesis suggests that humans have an innate connection to nature, which enhances well-being when individuals engage in outdoor physical activity. This theory aligns with research demonstrating that exercise in natural environments leads to greater reductions in stress and improvements in mood compared to exercise in built environments (Thompson et al., 2016).
psychological Mechanisms of Mood Regulation:
Neuroscientific studies have provided insights into the physiological mechanisms underlying mood changes associated with exercise. (Smith & Johnson 2019) investigated the neurobiological correlates of mood regulation, emphasising the role of neurotransmitters such as endorphins and dopamine in modulating emotional responses to exercise. These findings bridge psychological theories with physiological processes, offering a comprehensive understanding of how exercise influences mental health.
Conclusion of literature review:
This literature review highlights the significant psychological benefits of exercise, including reductions in stress and anxiety, mood enhancement, and cognitive improvements. However, these effects are highly influenced by the environment in which physical activity takes place.
Green and blue spaces offer unique advantages, fostering psychological restoration and enhancing mood through natural exposure. Conversely, urban and indoor environments present both benefits and challenges, with social opportunities and accessibility balanced against environmental stressors.
Existing research provides valuable insights into the comparative effects of different exercise environments, but further studies are needed to explore the long-term psychological implications and the underlying mechanisms that drive these benefits. Theoretical frameworks such as ART, the Biophilia Hypothesis, and mood state models offer critical perspectives for understanding the interaction between exercise, environment, and mental health.
By integrating these perspectives, future research can guide more effective exercise prescriptions, promoting both physical and psychological well-being across diverse populations.
Chapter 3: Methodology (1,500–2,000 words) (1,022)
Research Design:
This study employed a within-subject experimental design to explore the psychological and performance-related effects of exercise across three distinct environmental settings: indoor (control), green space, and blue space. A within-subject design was selected to reduce inter-individual variability and allow for direct comparisons of outcomes across different environments using the same participants. Each participant performed the same kettlebell swing protocol in all three settings, with psychological responses and performance outcomes measured and compared. This approach allowed for in-depth analysis of how environmental factors influenced mood states, perceived exertion, and physical performance (number of swings to failure).
Participants:
The study involved two recreationally active participants (one male and one female), both aged between 20 and 25 years. Both participants had previous experience using kettlebells and were familiar with high-intensity exercise protocols. The small sample size reflects the study's pilot nature and allows for detailed examination of individual responses to different exercise environments.
Inclusion criteria:
· Aged 20–25
· Physically active with at least 6 months of strength training experience
· Free from injury or chronic musculoskeletal/cardiovascular conditions
· Not currently on medications influencing mood or physical performance
Exclusion criteria:
· History of anxiety, depression, or other diagnosed mental health disorders
· Use of stimulants (e.g., caffeine, pre-workout) within 12 hours before testing
· Lack of familiarity with kettlebell techniques or contraindications for high-repetition training
Participants were recruited through university social media channels and noticeboards. Pre-participation screening and informed consent were completed prior to testing.
Exercise Protocol:
The exercise task consisted of kettlebell swings performed to failure or reaching 200 full swings within 15 minutes using a standard weight: 8kg for the female participant and 8kg for the male participant. Each participant completed the protocol three times once in each of the three environments with sessions spaced 48 hours apart to allow recovery and minimise fatigue effects.
Before each test, participants completed a standardised 5-minute dynamic warm-up targeting the hips, hamstrings, and posterior chain. Kettlebell swing technique was demonstrated and checked prior to each session to ensure consistency. Swings were performed with a two-handed grip using hip-hinge mechanics.
Participants were instructed to perform as many continuous swings as possible with proper form and to stop once form degraded or volitional failure occurred. The total number of swings completed in each session was recorded as a performance metric.
Heart rate was monitored using individuals apple watches, and Rate of Perceived Exertion (RPE) was recorded immediately post-exercise using the Borg 1–10 scale. Each session lasted approximately 10–15 minutes in total, including warm-up, performance, and psychological data collection.
Environmental Settings:
Three distinct environments were used to investigate the influence of environmental context on psychological and performance outcomes:
1. Indoor Environment (Control)
 The indoor session took place in a local gym. This environment was climate-controlled (18°C) with fluorescent lighting, no access to natural views, and minimal background noise and a single speed fan. The setting was designed to replicate a neutral, stimulus-controlled training environment often used in clinical or performance testing.
2. Green Space (Natural Environment)
 This session was conducted in an open space woodland area, featuring grass areas, and minimal human traffic. Natural elements such as sunlight, birdsong, and wind contributed to the sensory experience. The kettlebell station was placed on flat grass to support foot stability.
3. Blue Space (Water Environment)
 The third session occurred at a beach location with open views of water, gentle wave sounds, and tree-lined paths. The kettlebell was set up on a flat area. Ambient conditions included natural light, water reflections, and light breeze, all characteristic of a “blue space” known to promote relaxation and mood enhancement.
Environmental conditions (temperature, wind speed, and humidity) were monitored using a Kestrel 3000 environmental meter. All sessions were conducted during daylight hours, between 10:00 and 14:00, to control for circadian variations in mood and performance.
Measures for testing:
Two validated psychological measures were used:
1. PANAS:
The Positive and Negative Affect Schedule (PANAS) is a self-report questionnaire designed to measure two primary dimensions of mood: positive affect (PA) and negative affect (NA). Respondents rate the extent to which they have experienced specific emotions over a given time frame using a 5-point Likert scale, ranging from “very slightly or not at all” to “extremely.” Each scale consists of 10 adjectives representing either positive or negative emotions, and scores are calculated by summing responses for each set. PANAS was developed by Watson, Clark, and Tellegen (1988) and is widely used in psychological research to assess affective states.

2. Rate of Perceived Exertion (RPE)
 The Borg 1–10 RPE scale was used immediately after each session to record perceived effort. Participants were familiarised with the scale during the warm-up and instructed to rate their overall exertion once the exercise was complete.
3. Heart Rate: 
Heart rate was recorded at the end of every session on Apple watches to see if being in different environments to measure a physical representation of effort and difficulty.
In addition, participants provided brief subjective feedback on their feelings during and after the session, which was noted for qualitative insights.
Data Collection & Ethical Considerations:
All data collection procedures adhered to ethical standards set by the University Sports Science Research Ethics Committee. Participants were provided with detailed participant information sheets and signed informed consent forms prior to involvement.
Confidentiality was maintained by assigning anonymised identifiers (e.g., P1M, P2F) to all data. Data were stored securely on encrypted university drives and will be retained in accordance with data protection policies.
Health and safety protocols were followed during all sessions, including on-site first aid kits and the presence of a qualified exercise professional. Participants were informed of their right to withdraw from the study at any point without penalty.

Additional verbal notes were taken post-session to record participants’ subjective experiences e.g, ‘was that enjoyable? How are your legs feeling? which provided qualitative insights into how they perceived each environment.
Prior to data collection, ethical approval was obtained from the university’s Sports Science Ethics Committee. The study adhered to the British Association of Sport and Exercise Sciences (BASES) ethical guidelines, ensuring participant safety and data integrity throughout.
Informed consent was obtained from both participants after a detailed explanation of the study’s purpose, procedures, potential risks, and their right to withdraw at any time. Participants were debriefed after each session and offered contact details for further mental health support if required.


Chapter 4: Results (1,500-2,000 words)
	•	Data Presentation – Tables, graphs, and statistical outputs.
	•	Statistical Analysis – Comparisons between environments using appropriate tests
	•	Key Findings – Trends and differences observed in psychological responses.
Analysis of PANAS Scores Across Environments and Genders:
The analysis utilises actual PANAS data collected across three environments: Blue Space, Green Space, and Indoor Gym, with participants categorised by gender. Scores are based on the 1–5 PANAS scale (1 = Very slightly or not at all, 5 = Extremely). Mental wellbeing is inferred from higher positive emotion scores (e.g., Excited, Proud, Inspired) and lower negative emotion scores (e.g., Upset, Guilty, Scared). Exercise suitability is inferred from emotions like Active, Determined, and Strong. 
Step 1: Summarise the Data:
The PANAS Questionnaire includes 10 positive emotions (Excited, Strong, Enthusiastic, Proud, Alert, Inspired, Determined, Attentive, Active, Interested) and 10 negative emotions (Upset, Guilty, Scared, Hostile, Irritable, Ashamed, Nervous, Distressed, Jittery, Afraid). The average scores for positive and negative emotions for each of the six sections are as follows: 
Average Positive and Negative Emotion Scores
	Section
	Avg. Positive Emotions
	Avg. Negative Emotions

	Blue Space (Female)
	4.3
	1.6

	Blue Space (Male)
	4.2
	1.8

	Green Space (Female)
	4.4
	1.2

	Green Space (Male)
	3.9
	1.5

	Indoor Gym (Female)
	3.8
	2.0

	Indoor Gym (Male)
	3.9
	2.3


Calculation Details:
· Positive Emotions: Sum of scores for the 10 positive emotions divided by 10.
· Negative Emotions: Sum of scores for the 10 negative emotions divided by 10.
· Rounded to one decimal place for clarity.
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Figure 3:
1. Bar Graph: Positive Emotions – Shows that females in green space report the highest positive emotions.
2. Bar Graph: Negative Emotions – Reveals that males in indoor gyms report the highest negative emotions.

Chapter 5: Discussion (2,000-2,500 words)
	•	Interpretation of Results – Link findings to literature and theoretical frameworks.
	•	Comparison with Previous Research – Where your study aligns or differs from existing data.
•	Potential Explanations & Limitations – Consider factors like weather, participant bias, or sample size.
	•	Practical Implications – How findings could influence exercise recommendations for mental health.
Analysis of the Bar Graphs:
1. Positive Emotions by Environment and Gender
· Green Space (Female) stands out with the highest average positive emotion score of 4.4, suggesting that this environment is particularly uplifting for women.
· Blue Space (Female) follows closely at 4.3, indicating another strong emotional benefit in natural settings.
· Males generally report slightly lower positive scores than females across all environments, with the exception of the Indoor Gym, where both genders report nearly the same average (F: 3.8, M: 3.9).
· Indoor Gym scores are the lowest for positive emotions overall, suggesting it is the least emotionally stimulating setting among the three.

2. Negative Emotions by Environment and Gender:
· Green Space (Female) again scores best, with the lowest negative emotion average of 1.2—aligning with its top score for positive emotions.
· Indoor Gym (Male) has the highest average negative emotion score of 2.3, indicating that it is not only less uplifting but also more emotionally taxing, especially for men.
· A consistent trend shows that natural environments (blue and green spaces) are associated with lower negative emotions, while the indoor gym leads to higher negative scores.
Comparative Insights Across the Two Graphs:
· The correlation is clear: environments that promote higher positive emotions (especially green and blue spaces) also correspond with lower negative emotions.
· Gender differences are evident but modest. Females tend to experience both higher positive and lower negative emotions in natural environments compared to males.
· The Indoor Gym, while still supportive of activity, consistently shows weaker emotional outcomes—lower in positivity and higher in negativity—across both genders.

Explanation and Limitations:
The findings of this study must be considered within the broader context of several potential influencing factors and inherent limitations that could have affected the outcomes. These factors include weather conditions, participant bias, sample size, and the specific nature of the exercise task.
Weather Conditions:
Weather conditions are particularly relevant when assessing the impact of outdoor environments, such as blue and green spaces, on psychological and physiological responses to exercise. In blue spaces, factors such as wind, rain, or cold temperatures could significantly diminish the calming effects of water and restrict access to aquatic or beach-based activities. Similarly, green spaces may become less accessible or less appealing in adverse weather, such as heavy rain or extreme heat, potentially impacting participants’ emotional states and overall exercise experience.
In contrast, indoor gym settings offer a controlled environment where weather conditions do not play a role, thus providing a more stable and consistent exercise context. However, this lack of natural stimuli may contribute to the reported increase in negative emotions, such as feelings of confinement, irritability, or nervousness.
Future studies could consider standardising weather conditions by either conducting sessions under similar climatic conditions or accounting for weather variability as a covariate in data analysis.
Participant Bias:
Participant bias represents another critical limitation in this study. Individuals may enter the exercise sessions with preconceived notions or personal preferences regarding specific environments. For example, a participant with a natural affinity for the outdoors may already have a positive predisposition towards green or blue spaces, resulting in heightened positive emotional responses. Conversely, individuals who regularly engage in gym-based workouts may feel more comfortable in structured, indoor settings, potentially leading to lower perceived exertion or higher motivation in gyms despite the reported increase in negative emotions.
Additionally, the presence of researchers or other participants could influence self-reported emotional states. For instance, the perception of being observed while exercising in a public or semi-public space, such as a park or beach, may induce self-consciousness or performance pressure, especially in blue spaces where visibility is often higher. This phenomenon could skew both positive and negative emotion scores and should be acknowledged as a potential source of bias in self-reported data.
Sample Size and Demographic:
The size and demographic composition of the participant sample may also impact the generalisability of the findings. A small or homogenous sample may limit the external validity of the study, as the psychological and physiological effects of exercise in different environments may vary across age groups, fitness levels, and prior exercise experience.
For instance, younger, more physically active participants may be more adept at performing 200 kettlebell swings within 15 minutes, potentially resulting in lower perceived exertion and more favourable emotional responses. Conversely, older or less physically conditioned individuals may experience greater physical strain and higher perceived exertion, leading to elevated negative emotions, particularly in more demanding environments like indoor gyms.
To address this limitation, future studies could incorporate a more diverse sample, including participants of varying ages, fitness levels, and socio-economic backgrounds. This would provide a more comprehensive understanding of how different demographic factors interact with environmental settings to influence both emotional and physiological outcomes.
Practical Implications for Exercise Recommendations:
The study’s findings have several practical implications for developing exercise recommendations aimed at enhancing mental health and emotional wellbeing.
Given that green spaces consistently elicited the highest positive emotion scores and the lowest negative emotion scores, these environments can be considered optimal settings for mood-enhancing exercise interventions. The restorative nature of green spaces, characterised by natural scenery, fresh air, and relatively low noise pollution, may foster a sense of calm and tranquillity. Activities such as mindful walking, yoga, or low-impact running in parks could serve as effective strategies for stress reduction, particularly for individuals experiencing symptoms of anxiety or depression.
Moreover, the dynamic and stimulating qualities of blue spaces, such as the rhythmic sound of waves or the visual expanse of water, suggest that these environments could be effectively utilised for moderate-intensity exercise aimed at boosting alertness and focus. Activities like swimming, paddleboarding, or beach jogging may not only facilitate physical fitness but also provide psychological benefits, such as increased feelings of vitality and invigoration.
However, for individuals with limited access to natural environments, indoor gyms can still serve as effective venues for structured exercise programmes. While the study findings indicate higher negative emotion scores in gyms, implementing strategies to mitigate negative emotional responses could enhance the overall exercise experience. Such strategies might include:
· Incorporating natural elements such as green walls, water features, or nature-themed decor.
· Playing calming music to reduce noise-related stress and enhance focus.
· Introducing guided mindfulness or relaxation sessions before or after workouts to counteract stress and encourage mental recovery.

Analysis of the Bar Graphs: Emotional Responses:
1. Positive Emotions by Environment and Gender:
The bar graph depicting positive emotions across different environments and genders reveals distinct patterns in how each environment influences mood states.
Green spaces for females exhibited the highest average positive emotion score of 4.4, indicating a pronounced emotional uplift associated with natural surroundings. This aligns with the well-documented biophilic response, whereby exposure to nature can evoke feelings of tranquillity, inspiration, and emotional renewal. The consistently high scores for inspiration, attentiveness, and activeness suggest that green spaces may provide an ideal setting for mind-body activities, such as tai chi or yoga, which emphasise both physical and mental engagement.
Blue spaces for females also demonstrated a strong positive emotion score of 4.3, suggesting that aquatic environments offer similar, albeit slightly less intense, psychological benefits compared to green spaces. The reported feelings of excitement and pride, each scoring 5, further underscore the stimulating nature of blue spaces, potentially reflecting the dynamic and refreshing qualities of water-based environments.
For males, blue spaces emerged as the most uplifting environment, with a positive emotion score of 4.2. This finding may indicate a gender-specific preference for more active, high-intensity activities associated with aquatic settings, such as swimming or surfing, which can provide both physical exertion and psychological stimulation.
Indoor gyms, by contrast, recorded the lowest positive emotion scores overall, particularly for females (3.8). This suggests that while gyms support structured, goal-oriented workouts, they may lack the sensory stimuli and restorative qualities present in natural settings. The relatively uniform scores between males and females (3.9 for males) may reflect the predictable, controlled nature of indoor exercise, which, while effective for physical conditioning, may be perceived as less emotionally engaging.
2. Negative Emotions by Environment and Gender:
The bar graph depicting negative emotions presents a contrasting pattern, with indoor gyms consistently eliciting the highest negative emotion scores, particularly for males (2.3). The elevated levels of jitteriness, nervousness, and irritability suggest that gyms may foster a more stressful atmosphere, potentially due to social comparison, perceived performance pressure, or sensory overload.
In green spaces, females reported the lowest average negative emotion score of 1.2, underscoring the calming, stress-reducing properties of natural settings. Similarly, blue spaces elicited relatively low negative emotion scores for both genders, though males reported slightly higher scores than females, possibly due to greater perceived physical exertion or environmental discomfort in aquatic settings.
Bar Graph Analysis:
The data derived from the bar graphs clearly illustrate that natural environments, particularly green spaces, provide the most emotionally beneficial settings for exercise, with females experiencing the greatest overall emotional uplift. Blue spaces also demonstrate strong emotional benefits, though these may be more pronounced for males, potentially due to the physiological and psychological stimulation associated with water-based activities.
Indoor gyms, while effective for structured, high-intensity workouts, appear to elicit the least favourable emotional responses, particularly for males. This underscores the importance of considering environmental context when designing exercise interventions aimed at promoting both physical and mental wellbeing.
Comparison of Environments and Genders:
When comparing environments, blue spaces produced high levels of positive emotions for both females (average 4.3) and males (4.2), particularly for feelings such as excitement, pride, and activeness, all scoring 5 in both genders. These findings suggest that blue spaces are both stimulating and uplifting, likely due to the dynamic and refreshing qualities of water-based environments. Negative emotions in blue spaces were low (females: 1.6; males: 1.8), with minimal reports of being upset or scared, indicating low stress levels. High scores in active and strong emotions point to good exercise suitability, possibly due to opportunities for swimming or beach-based sports. Overall, blue spaces appear to support mental wellbeing through a combination of physical engagement and the calming influence of water.
Green spaces emerged as the most emotionally beneficial environment, particularly for females, who reported the highest average positive emotion score (4.4), compared to 3.9 for males. Both genders showed high scores for feelings of inspiration, attentiveness, and activeness, indicating the restorative and engaging nature of green spaces. Negative emotions were the lowest overall in this environment, particularly for females (1.2), reinforcing its role in stress reduction. Suitability for physical activity was also evident, with high active and strong scores, although moderate determined scores (3 for both genders) may reflect the less structured nature of outdoor exercise settings. The combination of high positive and low negative emotions suggests that green spaces offer the greatest benefits for mental health, likely due to their natural, restorative qualities.
Indoor gyms, by contrast, recorded the lowest overall positive emotion scores (females: 3.8; males: 3.9), though both genders reported high levels of activeness and determination. This indicates that while indoor gyms support structured, goal-oriented workouts such as weightlifting or cardio, they may be less emotionally inspiring. Notably, gyms produced the highest negative emotion scores (females: 2.0; males: 2.3), with elevated levels of irritability, nervousness, and jitteriness—particularly among males. These results suggest that while gyms support physical exertion, they may be less conducive to mental wellbeing, possibly due to environmental factors such as confinement or social and performance-related pressures.
When comparing genders, females reported the highest positive emotions in green spaces (4.4), followed by blue spaces (4.3), and the lowest in indoor gyms (3.8). Their responses included high alertness and inspiration, particularly in outdoor environments. In contrast, negative emotions were lowest for females in green spaces (1.2), suggesting a strong emotional alignment with nature, possibly due to factors like aesthetic appreciation or perceived safety. Males showed the highest positive emotion scores in blue spaces (4.2), with green spaces and gyms rated equally (3.9). They also reported consistent activeness across all environments and a particularly high sense of interest in blue spaces. However, their negative emotions were highest in indoor gyms (2.3), and they were more likely to experience jitteriness and feelings of shame, possibly as a result of competitive or performance-related stress.
Each environment poses unique challenges that may influence exercise and mental wellbeing. Blue spaces are subject to weather conditions such as wind, rain, or cold, which can restrict access to coastal or lakeside areas. They may also suffer from overcrowding, which could reduce the quality of the exercise experience. Green spaces are similarly affected by adverse weather and may involve distractions due to shared use with the public. In contrast, indoor gyms are not impacted by weather and offer reliable access year-round. However, they can become overcrowded during peak times, leading to potential discomfort, equipment wait times, and disruptions in workout flow.

Heart rate & RPE:
Figure 3: Rate of perceived exertion.
Figure 4: Heart Rate.
[image: ]The graphs clearly illustrate how the environment influences both Rate of Perceived Exertion (RPE) and heart rate at the end of exercise:
Comparative Evaluation
1. Indoor Environment:
· Highest RPE: Male (8), Female (9)
· Highest Heart Rates: Male (151 bpm), Female (152 bpm)
· This suggests that indoor settings may be perceived as more physically and psychologically demanding.
2. Green Space:
· Lowest RPE: Both participants reported 7.
· Lower Heart Rates: Male (146 bpm), Female (144 bpm)
· Indicates a more comfortable and possibly energising environment with reduced exertion
3. Blue Space:
· Moderate RPE: Male remained at 7, Female slightly higher at 8.
· Lowest Heart Rate for Male (143 bpm), but female heart rate increased slightly to 147 bpm.
· Suggests the blue space may be more physiologically calming for males, but perhaps not quite as effective for females in this case.
Summary
Natural environments especially green spaces appear to reduce both perceived and physiological exertion compared to indoor settings. Blue space benefits may be more individualised, showing stronger effects for the male participant.
Gender Comparisons and Implications for Exercise Recommendations:
The observed differences in emotional responses to exercise across various environments underscore the importance of considering gender-specific preferences and psychological outcomes when developing exercise recommendations. The data indicate that females generally report higher positive emotions in natural settings, particularly in green spaces, where the average positive emotion score was 4.4. This finding suggests that females may derive greater psychological benefits from exercising in outdoor, nature-based environments, likely due to the calming and restorative effects of natural stimuli, such as greenery, open spaces, and ambient sounds.
In contrast, blue spaces also elicited strong positive emotional responses from both genders, with females scoring 4.3 and males 4.2. However, the nature of positive emotions reported in blue spaces was slightly different. Females associated blue spaces with feelings of excitement, pride, and activeness, indicating that water-based environments may evoke a sense of exhilaration and accomplishment. For males, blue spaces similarly facilitated high levels of activeness and interest, suggesting that these settings may be particularly effective for moderate to high-intensity activities that involve dynamic movements, such as swimming, paddleboarding, or beach-based sports.
Indoor gyms, however, demonstrated the lowest average positive emotion scores for both genders, with females reporting 3.8 and males 3.9. Despite the relatively structured and controlled nature of indoor settings, the lack of natural stimuli, combined with potential social or performance-related pressures, may have contributed to the less favourable emotional outcomes. This finding is significant, as it highlights the potential limitations of indoor exercise settings in promoting psychological wellbeing, particularly for those who may be more sensitive to confined or socially competitive environments.
Implications for exercise recommendations, therefore, include emphasising outdoor, nature-based exercise for females to maximise emotional uplift, while for males, incorporating water-based activities may foster both physical engagement and psychological stimulation. Additionally, indoor exercise programmes could be enhanced through strategies such as incorporating nature-inspired design elements, structured social support, or mindfulness components to mitigate negative emotions and enhance overall wellbeing.
Deeper Analysis of Physiological Outcomes (Heart Rate and RPE):
The physiological data, as represented by heart rate and Rate of Perceived Exertion (RPE), provide valuable insights into the exertional demands and perceived intensity of exercise in different environments. Notably, the indoor environment recorded the highest RPE scores, with females reporting a score of 9 and males a score of 8. Correspondingly, heart rates in the indoor setting were also the highest, with females reaching 152 bpm and males 151 bpm. These findings suggest that the indoor environment may be perceived as more physically and psychologically demanding, potentially due to the structured, high-intensity nature of the exercise task (200 kettlebell swings in 15 minutes).
In contrast, green spaces recorded the lowest RPE scores (7 for both genders) and lower heart rates (144 bpm for females, 146 bpm for males). This indicates that the natural setting may have had a calming or mitigating effect on perceived exertion, allowing participants to engage in the same physical task with less perceived effort. The lower physiological demand observed in green spaces could be attributed to the presence of natural stimuli, which may divert attention from physical discomfort and promote a sense of relaxation and ease during exercise.
Blue spaces presented a more complex pattern, with RPE scores remaining at 7 for males but slightly increasing to 8 for females. While males reported the lowest heart rate in blue spaces (143 bpm), females experienced a slight increase to 147 bpm. This discrepancy suggests that the psychological and physiological effects of blue spaces may vary based on gender, potentially due to differing levels of arousal or sensitivity to aquatic environments.
The implications of these physiological findings extend to the development of exercise programmes tailored to different environments. For instance, indoor settings may be more suitable for structured, high-intensity workouts aimed at improving cardiovascular fitness and muscular strength, while green spaces may be better suited for moderate-intensity, recovery-focused sessions aimed at reducing stress and promoting relaxation. Blue spaces, meanwhile, could serve as versatile settings for both moderate and vigorous exercise, particularly for individuals seeking both physical stimulation and psychological rejuvenation.
Overall, the integration of physiological data with emotional responses provides a more comprehensive perspective on how different environments can influence both physical exertion and emotional wellbeing during exercise.
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Chapter 6, Conclusion & Recommendations:
This dissertation has explored how different exercise settings—like green spaces, blue spaces, and indoor gyms—affect our mood, stress levels, and overall mental wellbeing. It shows that while exercise is known to reduce stress and improve mood, the environment where it takes place can greatly influence these benefits.
The review of past research highlighted that natural environments, such as green and blue spaces, tend to be more calming and uplifting than indoor settings. These natural spaces not only boost mood but also help to lower negative feelings, making them particularly effective for mental relaxation. Theories like Attention Restoration Theory (ART) and the Biophilia Hypothesis explain why nature has this calming effect, suggesting that being in nature helps our minds recover from stress and feel more at ease.
Data analysis revealed some interesting patterns. Green spaces stood out as the most emotionally beneficial setting, especially for women, who reported feeling more positive and less stressed in these areas. Blue spaces, such as those near water, also had strong positive effects, with both men and women feeling more energetic and motivated. However, factors like bad weather or crowded areas could sometimes reduce these benefits.
Indoor gyms, on the other hand, were associated with higher levels of negative feelings, particularly for men. Although gyms are great for structured workouts, they were also linked to increased irritability, nervousness, and pressure, likely due to confined spaces and performance-related stress. Nevertheless, gyms remain a practical option as they provide consistent access to exercise regardless of weather.
The Borg 1–10 Rate of Perceived Exertion (RPE) scale was used to measure how hard participants felt they were working during exercise. Participants also shared how they felt before and after each session, offering additional insights into how each environment affected their mood and energy levels.
Throughout the study, strict ethical guidelines were followed to protect participants' privacy and wellbeing. The research was conducted in line with the British Association of Sport and Exercise Sciences (BASES) standards, ensuring that all procedures were safe, fair, and properly explained to participants.
Looking at the overall findings, it is clear that exercising in nature—whether in green or blue spaces—can have powerful mental health benefits, reducing stress and lifting mood in ways that indoor settings might not fully replicate. These benefits seem to be particularly strong for women in green spaces and for both men and women in blue spaces. However, gyms still play a vital role in providing reliable exercise spaces, especially when outdoor options are less accessible.
Recommendations for Future Research and Areas for Further Exploration:
The findings of this study reveal clear patterns in how different exercise environments—green spaces, blue spaces, and indoor gyms—impact emotional responses and perceived exertion, with notable differences based on gender. However, several areas warrant further investigation to deepen our understanding and improve the applicability of these findings.
1. Gender-Specific Responses in Different Environments:
The study shows that females report higher positive emotions in green and blue spaces than in indoor gyms, while males respond similarly to blue and green spaces but report higher negative emotions in indoor settings. Future research could explore why these gender differences occur, considering factors such as social dynamics, perceived safety, and exercise type. Additionally, studies could investigate whether these patterns hold across different age groups or cultural backgrounds.
2. Long-Term Psychological Effects of Exercise in Natural Environments:
While the current study identifies immediate emotional responses to exercise in different settings, it remains unclear whether these effects are sustained over the long term. Longitudinal studies could assess how regular exercise in green or blue spaces influences mental health outcomes such as anxiety, depression, or overall life satisfaction. Furthermore, exploring the cumulative effects of exercising in these environments over weeks or months could provide deeper insights into their therapeutic potential.
3. Influence of Environmental Factors (Weather, Noise, Crowding):
The study acknowledges the potential impact of weather conditions on participants' experiences, particularly in outdoor settings. Future research could systematically assess how specific weather conditions (e.g., rain, wind, temperature) or environmental stressors (e.g., noise levels, crowding) affect emotional responses and perceived exertion in green and blue spaces. Incorporating these variables would offer a more nuanced understanding of when and how these natural settings provide optimal psychological benefits.
4. Exploring Physiological and Psychological Mechanisms:
The data indicate that green spaces elicit both lower perceived exertion and lower heart rates, while indoor gyms show higher exertion and higher heart rates. Further studies could integrate physiological measures (e.g., cortisol levels, heart rate variability) with psychological assessments to better understand the mechanisms underlying these responses. This approach would clarify whether the calming effects of natural settings are linked to physiological relaxation or simply to subjective perceptions of comfort.
5. Adapting Indoor Gym Environments to Reduce Negative Emotions:
Given that indoor gyms consistently elicit higher negative emotion scores, particularly among males, future research could explore modifications to indoor settings that may alleviate these effects. Potential interventions include incorporating nature-inspired design elements (e.g., green walls, natural lighting), reducing noise levels, or integrating relaxation techniques (e.g., mindfulness or guided breathing exercises) during workouts. Examining how these modifications influence emotional responses could provide actionable insights for gym owners and fitness professionals.
6. Exercise Type and Intensity in Different Settings:
The type and intensity of exercise may also shape emotional and physiological responses in different settings. Future studies could vary exercise types (e.g., high-intensity interval training vs. low-impact walking) and intensities (e.g., light, moderate, vigorous) to determine how these factors interact with environmental context to influence mood and exertion levels. This could inform more tailored exercise recommendations based on both the setting and the desired psychological outcomes.
7. Investigating Social Dynamics and Group Exercise:
The presence of others during exercise may also influence emotional responses, particularly in indoor gyms where social comparison and performance pressure may be heightened. Future research could examine how group dynamics, perceived social support, or competitiveness affect emotional states across different settings. Understanding these dynamics could guide the development of more inclusive and supportive exercise programmes tailored to different populations.
By addressing these areas, future research can provide more comprehensive and practical guidelines for optimising exercise environments to enhance both physical fitness and psychological wellbeing. In conclusion, this study shows that where we exercise can significantly affect how we feel, both during and after physical activity. Natural settings seem to have a unique ability to calm and energise, suggesting that spending more time exercising in nature could be a simple yet effective way to improve mental health.
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