Statement of the research question.  
My Question -
can physical activity have a positive effect on mental health for the younger population?
Introduction
The purpose of this research project is to find out whether physical activity has any substantial effects on mental health leading to a positive outcome. This study aims to address rising concerns on mental health globally and on a national scale, targeting research that has proven to show positive results using physical activity as a solution. By researching and analysing data, better understanding is more achievable.
Mental health represents a person’s emotional, psychological, and social well-being, influencing how individuals think, feel, and behave across their daily lives (NHS, 2022). It exists along a continuum, with experiences of wellness coexisting alongside susceptibility to mental health challenges such as stress, anxiety, and depression. Globally, mental health disorders are highly prevalent, affecting individuals of all ages and socioeconomic backgrounds (World Health Organization [WHO], 2025). Among younger populations, mental health concerns are particularly significant due to the developmental, social, and academic pressures faced during adolescence and early adulthood (WHO, 2025). In the United Kingdom, evidence indicates that mental health conditions among young people have risen dramatically in recent years, exacerbated by the COVID-19 pandemic. For instance, in Wales, the prevalence of severe mental health issues increased from 11.7% pre-pandemic to 28.1% by April 2020, with younger people disproportionately affected (Cardiff University, 2021; NHS Public Health Wales, 2025). These statistics underscore the urgent need for effective strategies to support mental health in this demographic.
Physical activity has emerged as a promising approach for promoting mental health and preventing or alleviating psychological distress. Exercise triggers physiological mechanisms that are directly linked to mental well-being, including the release of endorphins, regulation of stress hormones such as cortisol, and improvements in sleep quality and cardiovascular fitness (Mental Health Foundation, 2025; Biddle & Asare, 2011). In addition to these biological effects, physical activity can enhance psychological resilience, self-esteem, and a sense of mastery, which contribute to improved mood and reduced symptoms of anxiety and depression. Even brief bouts of moderate-to-vigorous activity have been shown to produce acute improvements in alertness, energy, and overall affect, suggesting that the benefits of physical activity can be immediate as well as long-term (Mental Health Foundation, 2025).
Several studies have documented the relationship between physical activity and mental health in adolescents and young adults. Cross-sectional analyses, such as the Avon Longitudinal Study of Parents and Children (ALSPAC), have demonstrated that adolescents engaging in higher levels of physical activity report significantly lower odds of experiencing depressive symptoms (Toseeb et al., 2014). Randomised controlled trials (RCTs) and intervention studies have further supported these findings; moderate-intensity aerobic exercise performed three times per week over eight weeks significantly reduced depressive symptoms in adolescent participants, demonstrating that structured exercise can have a meaningful impact on mental health (Wang et al., 2022). Similarly, meta-analyses have shown that exercise interventions improve both depressive and anxiety symptoms in young adults, highlighting the potential of physical activity as a non-pharmacological strategy for mental health improvement (Stubbs et al., 2018; Blumenthal et al., 2007).
Despite the growing evidence base, limitations remain in the current literature. A substantial proportion of studies are cross-sectional, which restricts conclusions about causality and long-term effects (Rhodes & Kates, 2015). Furthermore, research often relies on self-reported measures of physical activity, which are subject to recall bias and may not accurately reflect actual engagement. There is also a need for more studies targeting adolescents and young adults within the UK context, particularly in light of the sustained mental health impacts of the COVID-19 pandemic. Addressing these gaps is essential to provide actionable evidence for public health interventions and to identify the intensity, frequency, and duration of activity required to achieve meaningful mental health benefits.
The link between physical activity and mental health is underpinned by both biological and psychosocial mechanisms. Physiologically, exercise stimulates neurogenesis, increases neurotrophic factors such as BDNF, and enhances brain plasticity, all of which are associated with improved mood regulation and reduced symptoms of depression and anxiety (Biddle & Asare, 2011). Psychologically, participation in structured physical activity promotes social interaction, goal-setting, and self-efficacy, which are protective factors against mental health decline. These mechanisms provide a robust theoretical framework supporting the hypothesis that engaging in moderate-to-vigorous physical activity can lead to measurable improvements in mental health outcomes among young people.
Given the high prevalence of mental health challenges in adolescents and young adults, the demonstrated benefits of physical activity, and the limitations of existing research, this study aims to provide controlled evidence on the causal relationship between exercise and mental health outcomes. By using a randomised controlled trial design, this research seeks to overcome the limitations of cross-sectional studies, enabling a rigorous assessment of how structured physical activity interventions influence depression, anxiety, and overall wellbeing. This approach aligns directly with the hypothesis that adolescents who participate in regular moderate-to-vigorous physical activity will report significantly lower levels of depressive and anxiety symptoms compared with peers who do not engage in structured exercise.

Aims/Hypothesis
There have been many studies showings that physical activity is used as a strategy to combat mental health issues. The aim of this study is to examine the relationship between levels of physical activity and mental health outcomes, with particular focus on symptoms of depression, anxiety, and overall mental wellbeing.
Hypothesis- Adolescents who participate in regular moderate-to-vigorous physical activity will report significantly lower levels of depressive and anxiety symptoms.
Null hypothesis- There will be no significant association between physical activity levels and mental health outcomes.
method
To examine the causal relationships between physical exercise and mental health outcomes, this study will use a randomized controlled trial (RCT) design. Participants will be assigned at random to either a control group that will continue with their regular daily routines or an intervention group that will get a structured physical exercise program. Because randomization minimizes the likelihood of selection bias and lessens the impact of confounding variables, RCTs are commonly considered the gold standard in experimental research, enabling stronger conclusions regarding cause-and-effect correlations (Wang et al., 2022; Silva et al., 2025).
Since an RCT design offers a controlled setting for methodically examining the impact of physical activity on mental health, it is especially suitable for this study. RCTs enable the modification of the independent variable (physical activity) while monitoring changes in the dependent variable (mental health outcomes), in contrast to observational or cross-sectional designs, which are limited to identifying connections. This approach is consistent with previous research showing that structured exercise programs can considerably lessen anxiety and depression symptoms in young adults and adolescents (Blumenthal et al., 2007; Stubbs et al., 2018).
The study will recruit approximately 60–80 participants aged 18–25 years from a university population. This population is particularly relevant, as young adults have been shown to experience elevated levels of stress, anxiety, and depression, making them an important target group for mental health interventions (Mental Health Foundation, 2025).
participants
The participants must be aged 18-25 and must be safely able to participate in moderate intensity activities whilst also be willing and able to provide informed consent. Participants must not have medical conditions that contraindicate exercise participation, and they mustn't be Regular participation in structured exercise more than five times per week. This study will not be using participants Diagnosed with severe mental health disorders requiring clinical intervention.
Participants will be recruited through university email bulletins, social media posts, and campus advertisements. A convenience sampling method will be employed due to feasibility constraints, while randomisation ensures that group allocation remains unbiased.
randomisation
To ensure that participants are assigned to the intervention or control group in a way that removes selection bias, randomization will be carried out using a computer-generated random sequence. To further improve the scientific rigor, allocation will be kept a secret from participants and the researchers in charge of baseline assessment. To balance known and unknown confounding factors between groups and improve the study's internal validity, randomization is essential in RCTs (Rhodes & Kates, 2015).
Intervention 
Participants in the intervention group will undertake a structured, 8-week physical activity programme, designed to follow established guidelines for moderate-intensity aerobic exercise. The programme will consist of three sessions per week of Aerobic activities including brisk walking, cycling, and circuit training over the duration of 45 minutes per session. Heart rate will be tracked using a wearable heart rate tracker.
Measurements of physical activity 
Wearable technology, self-reported activity logs, and attendance records will all be used to track physical activity adherence and intensity. These metrics offer both objective and subjective information, guaranteeing a precise and trustworthy evaluation of the independent variable. To minimize reporting bias and acquire accurate measurements of movement, duration, and intensity of physical activity, objective monitoring using wearable sensors like accelerometers is especially helpful (Wiles et al., 2012).
Measurement of mental health outcomes 
Validated tools such as the Warwick-Edinburgh Mental Wellbeing Scale (WEMWBS) for general wellbeing, the Generalised Anxiety Disorder-7 (GAD-7) for anxiety symptoms, and the Patient Health Questionnaire-9 (PHQ-9) for depressive symptoms will be used to measure mental health outcomes at baseline and after the intervention. These instruments have shown good levels of validity and reliability and are frequently used in studies with teenagers and young adults (Biddle & Asare, 2011; Mental Health Foundation, 2025). A thorough grasp of how physical activity may affect psychological outcomes is made possible by evaluating a variety of mental health areas.
Procedure
An information document outlining the study's goals, methods, and ethical considerations will be sent to participants upfront. Prior to participation, informed consent will be acquired. Before randomization, baseline evaluations of mental health and physical activity will be finished. After that, the intervention will run for eight weeks, during which time adherence and intensity will be tracked. The same validated tools will be used for post-intervention mental health evaluations to track changes over time. 
Before receiving ethical approval from the university's research ethics committee, no data will be gathered.
Ethical consideration
Before any data is collected, ethical approval will be obtained. Participants will be made aware of their freedom to leave at any moment without incurring penalties, and any discomfort brought on by their involvement will be handled with the help of the proper resources. All data will be securely stored in compliance with GDPR standards, and confidentiality and anonymity will be preserved. When working with mental health outcomes, ethical considerations are especially crucial because participation may cause emotional reactions that need to be carefully controlled.
Academic justification
This study's randomized controlled trial methodology enables the investigation of causal connections between physical activity and outcomes related to mental health. The suggested methodology builds on earlier RCTs showing the benefits of physical activity for mental health in adolescents and young adults (Blumenthal et al., 2007; Wang et al., 2022) and is in line with industry best practices by using randomization, a structured intervention, and validated measurement tools.
Data analysis 
This study's main goal is to determine whether engaging in an organized physical exercise intervention improves mental health outcomes when compared to a control group. IBM SPSS Statistics (Version 28) will be used to analyse the data.
Preliminary analysis
To make sure the data is appropriate for parametric testing, it will first be checked for completeness, outliers, and normalcy. Means, standard deviations, and frequencies are examples of descriptive statistics that will be used to summarize baseline mental health outcomes, physical activity adherence, and demographic variables. To verify proper randomization, baseline equivalency between the intervention and control groups will be evaluated using independent samples t-tests for continuous variables (like PHQ-9 scores) and chi-square testing for categorical variables (like gender).
Primary analysis
To test the main hypothesis that physical activity improves mental health, paired-samples t-tests will assess within-group changes in mental health outcomes from baseline to post-intervention. Analysis of covariance (ANCOVA) will then compare post-intervention mental health scores between the intervention and control groups, controlling for baseline values. Effect sizes (Cohen’s d) will be calculated to quantify the magnitude of observed differences, providing insight into the practical significance of the intervention.
Secondary analysis 
Using Pearson's correlation, exploratory analyses will look at the connection between improvements in mental health outcomes and adherence to the physical exercise program (session attendance and intensity). Subgroup studies may investigate potential modifiers, including gender or baseline activity level, if enough data are available.

This method of data analysis is consistent with the RCT design of the study, enabling a thorough assessment of causal effects and offering proof of whether structured physical activity improves mental health outcomes.
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