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Physical activity and behavioural regulation for taking part in exercise
Introduction 
Physical activity has been identified for having a positive impact on both physical and mental wellbeing (Alkhawaldeh et al., 2024). In addition to this, research has shown that a lack of physical activity is detrimental to health, as it increases the likelihood of an individual developing non-communicable diseases and is one of the leading causes of premature mortality (World Health Organization, 2024). In response to the growing health concerns surrounding physical inactivity, many governments have published physical activity guidelines to encourage citizens to participate in regular physical activity (Milton and Bauman, 2015). The UK Chief Medical Officers Report (2020) advises healthy individuals aged 19 to 64 to participate in 150 minutes of moderate intensity activities or 75 minutes of vigorous activities a week. Despite government's efforts to promote the health benefits of regular exercise, a growing percentage of individuals are not meeting the physical activity guidelines (Office for Health Improvement & Disparities, 2022). 
Understanding what motivates an individual can aid the encouragement of a particular behaviour (Vučković, Krejač and Kajtna, 2022). Researchers have developed theories which help to understand the relationship between an individual's psychological needs and therefore motivations to exercise (Brand and Cheval, 2019). The self-determination theory (SDT) was developed by Ryan and Deci (2017) in 1985, which focuses on understanding the psychological needs of an individual to better comprehend the reasons behind an action. The theory states that humans have a desire to better themselves; therefore, by understanding their motivations we can help to encourage desirable behaviours. Assessment strategies such as the Exercise Motivations Inventory-2 (EMI-2) questionnaire have employed the use of the SDT, by asking motive specific questions regarding the participants feelings about physical activity to better understand an individual's motivations to exercise (Kim and Cho, 2022). Reasearch by Vučković, Krejač and Kajtna (2022) used the EMI-2 questionnaire to examine the physical activity levels of Slovenian university students after the covid-19 lockdown in 2021. The study categorised the participants by gender and found that males were more likely to perform vigorous physical activity in comparison to females. The results also showed that the female participants were primarily motivated to exercise by factors that contributed to weight management, whereas the male participants were motivated primarily by competition or social factors. 
[bookmark: _Int_VuqeeudD]The self-determination theory can be broken down into six different theories which have each been designed to closely elaborate a specific form of motivation. This study specifically focuses on the Organismic Integration Theory (OIT) which investigates various forms of extrinsic motivation (Center for Self-Determination Theory, 2024). This theory gives an insight into whether the desire to exercise is for internal reasons such as the enjoyment of the activity, or for external reasons such as weight loss (James, Wallace and Deane, 2019). Sevil et al. (2016) conducted a similar study on Spanish university students, with the aim of identifying the participants motivations to exercise and the impact it had on the level of physical activity that they performed. The results showed that intrinsically motivated participants showed higher levels of physical activity in comparison to the participants who were more extrinsically motivated. This study will attempt to support Sevil et al. (2016) findings regarding the correlation between physical activity level and extrinsic or intrinsic motivations.
Method 
The participants used in this study consisted of 47 Carmarthen campus undergraduate students all studying subjects related to sport and healthy living. We first established how physically active the participants were by using the International Physical Activity Questionnaire (IPAQ). The questionnaire consisted of 7 questions that outlined the amount of vigorous, moderate and light physical activities our participants had performed within the previous 7 days. From this we were able to categorise our subjects into groups based on similar physical capability. Once we had divided our participants into groups of low, moderate and high physical activity levels, we then requested all participants to fill in a second questionnaire known as the Behavioural Regulation Exercise Questionnaire–3 (BREQ-3) (Markland and Tobin, 2004). The BREQ-3 consists of 24 statements about physical activity in which participants were asked to rate how applicable each statement was to them by using a Likert scale. Each statement belonged to one of six categories; amotivation, external regulation, introjected regulation, identified regulation, integrated regulation and intrinsic regulation. We asked participants to calculate the mean for each category of motivation and collected the data, which allowed us to identify what motivated each individual participant to exercise. We then established the mean for every category of motivation from each group of participants. The purpose of this is to establish whether there is a correlation between level of physical activity and types of motivation. 
Table 1. Mean Score of the BREQ-3 Within Each Physical Activity Level 
	
	Amotivation
	External Regulation
	Introjected Regulation
	Identified Regulation
	Integrated Regulation
	Intrinsic Regulation 

	Low Activity Level
	1.68 (1.49)
	2.61 (1.13)
	2.59 (0.78)
	2.29 (0.79)
	1.25 (1.23)
	1.04 (1.38)

	Moderate Activity Level
	0.01 (0.06)
	0.29 (0.41)
	2.25 (1.02)
	3.36 (0.50)
	2.65 (1.29)
	3.15 (0.55)

	High Activity Level
	0.33 (0.72)
	0.93 (1.04)
	2.63 (0.94)
	3.42 (0.50)
	3.02 (0.80)
	3.28 (0.71)
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Results 
The data obtained from this report highlights that the participants who were categorised within the high activity group primarily rated identified regulation and intrinsic regulation as their most relatable motives for exercise. On average those within the high physical activity group did not agree with the statements associated with amotivation and therefore rated it the least applicable form of motivation to exercise. This means that the individuals in this group understand the importance of physical activity so much so that it is a part of their identity. Those within this group are more likely to enjoy participating in physical activity and are therefore considered more internally motivated. When we examine the results from those in the moderate activity level category, we can see similarities to our high activity level participants, by scoring highest for identified regulation and intrinsic regulation. This means that despite not rating as highly across these categories compared to our high activity level participants, they too are internally motivated and identify the importance of regular physical activity. Interestingly the moderate activity level group scored the lowest out of all the participant groups for amotivation and external regulation. This means they found the statements associated with these categories the least applicable, which indicated they highly value the importance of physical activity. Lastly, the examination of data from our low activity level group showed that these individuals primarily rated External Regulation as their biggest motivation for exercise. They also scored lowest for intrinsic regulation, meaning these participants are motivated by more extrinsic sources of motivation. This means they are motivated by external factors such as appearance, whilst showing less concern regarding the importance of physical activity for the benefit of oneself. The results indicate that those who rate highest for intrinsic regulations and Identified Regulation are more likely to participate in regular physical activity. 

Discussion 
The aim of this study was to establish the potential relationship between motivational factors and the impact they had on the level of physical activity that our participants regularly performed. The data collected from this investigation indicates that more intrinsic forms of motivation have a positive effect on encouraging long term repeated behaviours regarding physical activity. Conversely extrinsic forms of motivations or even amotivation were shown to have a less beneficial impact on the level of physical activity performed by the participants. The results were shown to be consistent with the investigation into the relationship between extrinsic motivations and physical activity of university students conducted by Sevil et al. (2016). Both studies outlined that the participants who were identified as performing a high volume of physical activity rated highly for more intrinsic forms of motivation. Whereas those who were identified as performing a low volume of physical activity, rated higher for the more extrinsic forms of motivation. Similarly, the results of this study were comparable to the finding made by Sánchez-Herrera et al. (2022), who also identified a positive relationship between the more intrinsic forms of motivation and the level of physical activity among university students studying health science. This investigation supports the notion that those who are more intrinsically motivated to exercise are more likely to perform regular and long-term physical activity (Teixeira et al., 2012). The study conducted by Vučković, Krejač and Kajtna (2022) which focused on the physical activity levels of college students after the 2021 covid-19 lockdown in Slovenia, reached a similar conclusion. Although this study employed the use of the EMI-2 questionnaire and focused on the gender of their participants, the results were still consistent with our study's findings, in that the participants who ranked higher for intrinsic motivations primarily performed higher volumes of physical activity. 
The IPAQ and BREQ-3 questionnaires are both self-reported methods of gathering data, which enabled us to collect the relevant data quickly and cost effectively (Husu et al., 2024). However, this method of data collection was not without its limitations, as there are many discrepancies regarding the validity of the answers given (Baird and Özler, 2012) Firstly, participants may deliberately give untruthful answers for the purpose of wanting to be portray themselves more favourably with regards to their physical activity levels (Teh et al., 2023). Another limitation of the self-reported questionnaires used in this study is that the participants had to recollect their previous actions or feelings. Studies have shown that human memory is not always accurate, meaning that although the participants may have answered as truthfully as they can there is still the possibility that vital information has been excluded from the results (Rabbitt and Abson, 1990). 
Future investigations into the relationship between physical activity levels and behavioural regulation would benefit from the employment of electronic health monitoring devices to help gather the data. This method has been shown to increase the validity of the data collected as it monitors and records the level of physical activity the participants perform, therefore minimizing the possibility of human error (Husu et al., 2024). However, for the purpose of this study the self-reported data collection method was sufficient at providing an insight into the correlation between behavioural regulations and level of physical activity of the participants. Despite the limitations the results were as expected and supported previous findings within similar studies.
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