	
	
	



‘Does High Intensity Interval Training (HIIT) generate different food cravings and consumption patterns compared to Low Intensity Steady State (LISS)?’

Statement of the research question
Quantitative study of the influence of High Intensity Interval Training (HIIT) vs. Low Intensity Steady State (LISS) on appetite regulation and food choices. 
Introduction
Exercise training is commonly categorised into intensities such high intensity interval training (HIIT) or low intensity steady state (LISS) exercise which may in turn benefit health in different ways (Shiraev and Barkley, 2012). Despite the fact that any physical activity is beneficial for overall health (Wisløff, Ellingsen and Kemi, 2009; Barkley, 2012; Maillard, Pereira and Boisseau, 2018; Ballesta-Garcia et al., 2019; Miguet et al., 2020), according to some literature being engaged in more high intensity programs may be more beneficial for overall fitness, cardiac function, weight , BMI and abdominal and visceral fat mass percentage reduction, as well as is considered as time-efficient alternative (Wewege et al., 2017; Hariadi, Nusri and Juanda, 2019; Menz et al., 2019; Sultana et al., 2019; Donati-Zeppa et al., 2020). Furthermore, HIIT training exercise involves repeated bouts of movement at a high/maximum intensity separated by a short aerobic recovery period (Wisløff, Ellingsen and Kemi, 2009; Shiraev and Barkley, 2012). Conversely, LISS training is a sustained activity which is performed at a consistent pace, lower intensity and lower heart rate for a period of around 30-60 minutes (Pereira and Boisseau, 2018). 
Moreover, physiological responses to exercise have been widely studied showing that exercise can affect homeostatic mechanisms influencing appetite control by both appetite-suppressing and appetite-stimulating effects (Wuorinen, 2014; Beaulieu, Oustric and Finlayson, 2020). Nevertheless, effects of physical activity on appetite are complex and not completely understood as it is influenced by many factors such as intensity, duration, type of exercise or individual differences and therefore there is a selection of controversy studies regarding changes in appetite after exercise (Hu et al, 2023). Besides, concentration of hormones such as ghrelin, leptin, GLP-1 (Glucagon-like peptide-1) and PYY3-36 (Peptide YY) play key roles in triggering hunger, reducing appetite or promoting fullness while maintaining energy balance and regulating food intake based on the individuals’ needs (Blundell et al., 2003; Martins et al., 2007; Kawano et al., 2013; Wuorinen, 2014). Ghrelin is mostly produced in stomach and is referred to as ‘hunger hormone’ because it can stimulate appetite and increase food intake when the stomach is empty (Deighton et al., 2013b; Wuorinen, 2014). Moreover, leptin also known as ‘satiety hormone’ is released from adipose tissue signalling the brain that the body has enough stored fat and energy when there is an energy surplus (Wuorinen, 2014). Similarly, Wuorinen (2014) explains that GLP-1 and PYY3-36 both secreted in the intestines may increase after exercise and therefore can decrease food consumption since they slow gastric emptying and stimulate insulin secretion. Additionally, some studies report a decrease in ghrelin concentrations and increase in leptin, GLP-1 and PYY3-36 post-higher intensity exercise resulting in reduced short-term hunger and effectively lowering and suppressing appetite (Deighton et al., 2013a; Deighton et al., 2013b; Hallworth et al., 2017; Hu et al., 2023). However, other research evaluating appetite control suggests no difference between moderate or high intensity (Sim et al., 2014; Martins et al., 2015). 
Furthermore, regular exercise positively influences mood and self-control which may turn the behaviour in a healthy direction resulting in less frequent binge-eating (Donati-Zeppa et al., 2020). Additionally, food craving is defined as an intense desire for a particular type of food and individuals typically report cravings for processed, palatable foods high in sugar, salt, fat or refined carbohydrates (Taylor, 2019). Moreover, Beaulieu, Oustric and Finlayson (2020) explain that appetite or food cravings may be guided by the food reward system which is encoded by neural pathways in the brain affecting the types of food people crave and choose post-exercise. According to the literature, exercise intensities may impact frequency and strength of cravings differently resulting in reduced or increased difficulty to resist food cravings (Drenowatz et al., 2017). However, there is many inconsistent findings between exercise participation and cravings due to factors such as different energy expenditures, fuel utilization or sex differences (Drenatowatz et al., 2017). 
Rationale
Understanding the impact of different exercise modalities on appetite regulation and food choices is crucial for developing effective strategies for weight management, overall health and athletic performance and may provide a mechanistic insight into exercise-induced alterations in food and beverage intake (Schubert, et al., 2014). Many existing controversy studies on exercise and appetite regulation focus mainly on acute bout of resistance exercise or aerobic training (Martins, Morgan and Truby, 2008; Broom et al., 2009; Wuorinen, 2014; Blundell et al., 2015; McNeil et al., 2015; Drenowatz et al., 2017; Donati-Zeppa et al., 2020; Halliday et al., 2021). Fewer specifically compare HIIT and LISS resulting in little knowledge about the effect of those exercise protocols on dietary preferences (Martins et al., 2015; Miguet et al., 2020; Thivel et al., 2020; Hu et al., 2023). Moreover, Hu et al. (2023) concluded that higher intensity exercise suppressed hunger perception 30-to-90 minutes post exercise possibly inducing more prolonged effect on appetite regulation. Similarly, Broom et al. (2009) explained that vigorous treadmill running suppressed hunger during and immediately after exercise. Also, McNeil et al. (2015) suggest that regardless of intensity, being active reduced the preference for high fat foods while resistance training reduced the ‘liking’ for high fat foods. Similarly, Donati-Zeppa et al. (2020) explained that nine weeks of HIIT promoted a reduction in spontaneous energy intake during lunch and dinner shifting to a healthier diet where participants reported eating more fish, vegetable oils, nuts, fruits and cereals. Moreover, Drenowatz et al. (2017) found that aerobic exercise was associated with craving for fruit and vegetables which may be a result of a diet and behaviour-intervention (Schneider et al., 2016) and found more difficulty to resist food craving in women compared to men. Nevertheless, walking was associated with an increased craving for chocolate (Drenowatz et al., 2017). Moreover, Drenowatz et al. (2017) explain that increased food cravings could be a result of aerobically trained individuals wanting to meet their increased energy demands. Additionally, men participating in resistance training experienced an enhanced control of eating (Drenowatz et al., 2017). However, some studies such as Halliday et al. (2021) did not find any differences in food cravings between exercise types. 

Aims and objectives of the study
This study will examine whether intensities of exercise impact peoples' cravings for high refined carbohydrate, high fat or sugary foods. Additionally, this study will clarify whether individuals tend to consume healthier or less healthy foods after participating in different physical activities. 
There are several objectives that I wish to investigate throughout my project:
· To investigate the typical eating habits of the participants.
· To differentiate and separate HIIT and LISS according to the answers from the self-report diary. 
· To identify the types of foods consumed after HIIT exercise. 
· To identify the types of foods consumed after LISS exercise.
· To identify and explore any differences between physical activity intensity and food preferences/cravings.
Hypothesis
Individuals who participate in higher intensity exercise will report a healthier diet and less cravings for unhealthy foods. 

Methodology 
My experimental project will be based on gathering numerical data from a quantitative collection using a questionnaire. This type of approach will help to uncover behaviours and trends but not the motivations behind observed behaviours (Goertzen, 2017). Also, direct questions in the quantitative research will effectively answer the ‘what’ or ‘how’ allowing to better understand what food people tend to consume after different exercise or how strong was the desire to eat a particular food after exercise (Goertzen, 2017). 
To measure usual eating habits, participants will report what food they usually consume by answering questions from the validated Food Frequency Questionnaire (Rothenberg et al., 2021). Moreover, participants will be asked to self-report their usual physical activity in accordance with their perceived intensity. This will allow to separate individuals into groups of low and high intensity exercise. Also, simple description of the food consumed after the exercise and the time of the exercise will be recorded. In addition, participants will answer questions from a valid questionnaire such as ‘Control of Eating Questionnaire’ which is a widely used tool for measuring food cravings (Drenowatz et al., 2017). This questionnaire assesses the difficulty in resisting food cravings and difficulty to control eating as well as frequency and strength of food cravings for specific foods (Drenowatz et al., 2017). Moreover, the questionnaire will also include demographic information of the participants.  The selected method is inexpensive, quick, easy and anonymous therefore may provide more honest and frank answers which consequently may minimise bias (Marshall, 2005). The questionnaire will be created using Microsoft Forms tool and send out to participants either through email or paper form. 
The participants and ethical considerations
I hope to carry out my project on a minimum of 10 active adult participants. They will vary between age, gender and types of activities that they participate in. Also, my participants will be selected through a non-probability convenience sampling which is based on the individuals’ willingness to participate (Tyrer and Heyman, 2016). This sampling method is best for my type of research as it is simple, cost-effective and less-time consuming (Tyrer and Heyman, 2016). To answer my research question, participants will fill out the questionnaire in their own time and chosen environment as accurately as possible. I will aim to collect the questionnaires back within two weeks. To ensure clear understanding, provide protection and gather agreement from the participants, anyone who takes part in the study will be asked to complete and sign an informed consent (Crow et al., 2006). Additionally, to maintain the highest ethical standards, guidance from organisations such as Association for Nutrition (2021) and University of Wales Trinity Saint David (2022) will be followed. Lastly, all the gathered information will be confidential and anonymous to encourage honest participation, as well as all data will be securely stored to maximise privacy (Wiles et al., 2008).
Data Analysis
The collected and raw data will be analysed using the SPSS statistical analysis software. The analysis will help to understand if there are any differences between two groups. The responses from the questionnaire will be based on Likert scale. A parametric test or non-parametric test such as paired t-test or Mann-Whitney test will be used to measure valid conclusions on the phenomena observed (Mircioiu and Atkinson, 2017). 
Research Timetable
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	Questionnaire data analysis
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