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The Effects of a Six-Week High-Intensity Interval Training (HIIT) Programme on    Cardiovascular Fitness and Psychological Wellbeing in University Students. 

Does a six-week high-intensity training (HIIT) programme lead to greater improvements in cardiorespiratory fitness and exercise adherence than moderate-intensity continuous training (MICT) physically inactive students?
Introduction and Rationale
Physical inactivity is recognised as one of the leading modifiable risk factors for ono-communicable disease, including cardiovascular disease, type 2 diabetes, and obesity (World Health Organisation, 2020). Despite widespread awareness of the health benefits of regular physical activity, levels of inactivity remain particularly high among young adults, including university students (Keating et al., 2005). Transitioning into higher education is often associated with reductions in physical activity due to academic pressures, changes on social environments, and limited time availability (brad and born, 2004). As such, identifying time- efficient and effective exercise strategies for this population is a key concern within sport, health and physical activity research. 
Cardiorespiratory fitness (CRF) is a powerful indicator of cardiovascular health and overall mortality risk (Blair et al., 1996). Traditional physical activity guidelines have promoted moderate - intensity continuous training (MICT), such as steady-state running or cycling, performed for 30-60 minutes per session (Garer et al., 2011). While effective, MICT is often cited as time-consuming and monotonous, which may negatively affect adherence, particularly in inactive populations (Trost et al., 2002). High - intensity interval training (HIIT) has emerged as an alternative exercise modality characterised by short bouts of high – intensity exercise interspersed with recovery periods. HIIT has gained increasing attention due to its potential to induce comparable or superior physiological adaptations to MICT in a shorter time frame (Gibala et al., 2012). Research has demonstrated that HIIT can significantly improve CRF, insulin sensitivity and cardiovascular health markers in both clinical and non-clinical populations (Weston et al., 2014; Milanović et al., 2015). 
In university-aged populations, HIIT may be particularly appealing due to its time efficiency and perceived novelty. Several studies have reported significant improvement in VO2 max following a short-term HIIT interventions in young adults (MacInnis and Gibala, 2017). However, despite these promising physiological outcomes, concerns remain regarding the tolerability and adherence to HIIT, especially among individuals who are physically inactive (Hardcastle et al., 2014). High perceived exertion and discomfort may act as barriers to long-term participation, potentially limiting its effectiveness as a public health intervention (Ekkekakis et al., 2011). 
Exercise adherence is critical determinant of the long-term success of physical activity interventions. While HIIT may be physiologically effective, its practical value depends on whether individuals are willing and able to maintain participation over time (Williams et al., 2019). Comparison between HIIT and MICT have produced mixed findings, with some studies reporting similar adherence rates, while others suggest lower enjoyment and adherence in HIIT protocols (Foster et al., 2015). These inconsistencies highlight the need for further research examining both physiological behavioural outcomes concurrently. Furthermore, much of the existing literatures has focused on trained or recreationally active individuals, limiting the generalisability of findings to inactive populations (Milanović et al., 2015). University students who do not meet physical activity guidelines represent an important target group for intervention, as habits formed during this life stage may persist into adulthood (Telama et al., 2005). 
Therefore, this proposed study aims to contribute to the existing body of research by directly comparing the effects of HIIT and MICT on both cardiorespiratory fitness and exercise adherence in physically inactive university students. By addressing both physiological and behavioural outcomes, the study seeks to provide evidence that may inform physical activity promotion strategies within higher education settings and the wider health and physical activity sector. 
Aims and Hypotheses
Aim: The primary aim of this study is to compare the effects of a six-week HIIT programme and a six-week MICT programme on cardiorespiratory fitness in physically inactive university students. A secondary aim is to examine differences in exercise adherence between the two training modalities. 
Hypotheses: 
1. Participants undertaking the HIIT will demonstrate significantly greater improvements in cardiorespiratory fitness compared to those undertaking MICT. 
2. Exercise adherence will be lower in the HIIT group compared to the MICT group due to higher perceived exercise intensity. 
Methodology:
The study will adopt a randomised controlled trial (RCT) design, which is considered the gold standard for assessing the effectiveness of exercise interventions (Thomas et al., 2015). Participants will be randomly allocated to either HIIT group or a MICT group, allowing for direct comparison between the two-training modalities while minimising selection bias. Several methodological considerations have been incorporated into the design of this study to enhance internal validity and ensure the reliability of findings. Random allocations of participants to either the HIIT or MICT group will be employed to reduce selection bias and ensure that baseline characteristics are evenly distributed between groups. Prior to the intervention, participants will complete a familiarisation session with the exercise equipment and testing procedures. This is intended to minimise learning effects and reduce anxiety associated with unfamiliar exercise protocols, which may otherwise influence performace during fitness testing. 
Participants:
Approximately 40 physically inactive university students ages 18-25 years will be recruited through campus advertisements and email communications. Physical inactivity will be defined as not meeting the current physical activity guidelines of 150 minutes of moderate intensity exercise per week (WHO, 2020). Exclusion criteria will include known cardiovascular, metabolic or musculoskeletal conditions, or any contraindications to vigorous exercise, assessed via a pre-exercise screening questionnaire (PAR-Q). 

The chosen sample size is consistent with previous intervention studies in the similar populations and is considered sufficient to detect changes in cardiorespiratory fitness (Milanović et al., 2015). 
Ethical considerations:
Ethical approval will be sought from the university ethics committee prior to any data collection. Participants will receive detailed information sheets outlining the purpose, procedures, risks and benefits of the study. Written informed consent will be obtained, and participants will be informed of their right to withdraw at any time without penalty. All data will be anonymous and stored securely in accordance with data protection guidelines. 
Exercise Interventions:
Both interventions will last six weeks, with participants completing three supervised sessions per week. 
HIIT protocol:
Participants in the HIIT group will perform repeated bouts of high-intensity cycling at approximately 85-95% of estimated maximum heart rate, interspersed with active recovery periods at low intensity. Each session will last approximately 20 minutes, including warm-up and cool-down. This protocol is based on established HIIT guidelines shown to elicit improvements in CRF (Gibala et al., 2012).
MICT protocol: 
Participants in the MICT group will perform continuous cycling at 60-70% of estimated maximum heart rate for approximately 40 minutes per session, including warm-up and cool-down. This reflects traditional endurance training recommendations (Garer et al., 2011).  Heart rate monitors will be used in both groups to ensure exercise intensity is maintained within prescribed ranges. 
Outcome measures
Cardiorespiratory Fitness: 
CRF will be assessed using a submaximal fitness test (e.g., the Astrand cycle test) conducted pre-and post-intervention. Submaximal testing is considered appropriate for inactive populations due to reduced risk and high validity (Noonan and Dean, 2000).
Exercise Adherence: 
Adherence will be measured as the percentage of prescribed exercise sessions attended over six-weeks period. Session attendance will be recorded by the supervising research. The selection of these outcomes measures allows the assessment of both physiological adaptations and behavioural engagement, aligning with the study aims. 

Data Analysis:
Data will be analysed using a statistical software such as SPSS. Descriptive statistics (mean + standard deviation) will be calculated for all variables. Normality of data distribution will be assessed using the Shapiro-wilk test.  To examine changes in cardiorespiratory fitness, a two-way mixed analysis of variance (ANOVA) will be conducted, with time (pre-vs post-intervention) as the within-subjects factor and group (HIIT vs MICT) as the between-subjects factor. This analysis is appropriate for identifying both within-group changes over time between group differences (Field, 2018).
Exercise adherence will be compared between groups using an independent samples t-test. Effect sizes (Cohen’s d or partial eta square) will be reported to provide an indication of the practical significance of findings. 
Statistical significance will be set at p<0.05. These analytical approaches are consistent with previous research comparing exercise interventions and are appropriate for addressing the stated research question and hypotheses. 
To control for potential confounding variables, participants will be instructed to maintain their usual diet and physical activity habits outside of the prescribed exercise sessions throughout the intervention period. Participants will also be asked to avoid vigorous physical activity for 24 hours prior to pre-and posy-intervention fitness testing. While full dietary control is not feasible within this study design, these measures aim to reduce variability that could influence cardiorespiratory fitness outcomes. 
The use of a submaximal fitness test represents a further methodological consideration. Although maximal oxygen uptake (VO2 max) testing is considered the gold standard measure of cardiorespiratory fitness, submaximal testing is more appropriate for inactive populations due to lower cardiovascular risk and greater participant acceptability. Previous research has demonstrated strong correlation between submaximal test outcomes and VO2 max testing, supporting its validity in applied settings (Noonan and Dean, 2000). 
Despite these strengths, several limitations must be acknowledged. The relatively short duration of the intervention may limit the extent of physiological adaptations observed. Additionally, exercise adherence will be assessed through session attendance rather than objective measures of effort, which may not fully capture engagement during sessions. Finally, the use of a university student sample may limit the generalisability of findings to other people. These limitations will be considered when interpreting the results and discussing in relation to existing literature. 
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