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An Investigation into the Relationship Between Physical Activity, Diet Quality and BMI for Females in South Wales.

Abstract
Background: The aim of this research was to investigate a correlation between female’s physical activity (PA) levels in comparison to their food intake and body mass index percentage (BMI). Poor diet and low activity levels are contributing factors for obesity and ill health. 60% of adults in Wales are classified as being overweight, placing value for this study, due to the fundamental concerns in today’s obesity crisis (nhs.wales, 2019). Food is the main source of energy supply and is essential for physical activity, yet food is also a contributing factor for the rise in obesity levels. An investigation into the types of food females are consuming in their day to day life will establish if a correlation is recorded between physically active participants and a healthier diet in comparison to a sedentary and less active individual, and gage an understanding into the specific health behaviour that is leading to a higher BMI.

Objective This investigation will establish whether a correlation between activity and healthy diet is found, providing an understanding on whether they act as a cluster of positive lifestyle choices that lead to a healthier BMI, or act as independent variables displaying a negative correlation. The outcome will provide a review of female’s activity levels, eating habits and their BMI to indicate a possible area of focus within society, assisting in building a healthier nation.
Design: A quantitative study was conducted through the means of an International Physical Activity Questionnaire (IPAQ, 2002) and a detailed five-day food diary. A glimpse of the participants eating habits were conducted over one weekend and three weekdays. A self-assessed activity questionnaire underpins their level of activity in work, commuting and leisure to provide a holistic view of their overall activity levels within a variety of contexts and environments.
Participants: The study involved (n=16) female participants aged 20-30 with a variety of ages, professions, lifestyles and activity levels that cohabit in South Wales.
Results: Overall, the findings revealed that the active category of participants held a diet suggesting a slightly unhealthier diet pattern, ingesting more energy dense foods that are high in salt, sugar, fat, cholesterol and also consumed more take-aways and snacks compared to the lower active category. However, the active category of participants on average held a healthier BMI score of >21.6% compared to >27.3% with the inactive group that is within the overweight category. 
Keywords: Body Mass Index (BMI), Physical Activity (PA), Diet Quality, Health.






























Chapter 1: Introduction
Throughout the course of an adult’s life lies an abundance of lifestyle factors that can determine the state of one’s overall health (Bardach, 2016). Activity levels, diet quality and BMI are fundamental contributors assisting in optimising health. Obesity is attained from poor eating behaviours and low PA, resulting in a heightened body composition and increased BMI, eventually leading to obesity (Global Health Metrics, 2016; nhs.uk, 2020). Almost 60% of adults in Wales are overweight or obese (nhs.wales, 2019). Obesity is preventable and entirely modifiable through the means of exercise and a healthy balanced diet. These health behaviours are entirely holistic, organic and healthy means to prevent the disease (nhs.wales, 2019). Unfortunately, civilisation is now being faced with a heightened number of non-communicable and chronic diseases in adulthood because of the elevated obesity levels (Global Health Metrics, 2016; Conroy and Hedeker, 2016; Cuenca-Garcia et al. 2014). 
Health is the foundation of achievement for optimal potential and is a commodity that can be stabilised via a person’s own standard of living, through positive physical and mental fitness (Naidoo and Wills, 2016). PA is defined as ‘Bodily movement that is produced by the contraction of skeletal muscle and that substantially increases energy expenditure’ (US Department of Health and Human Services, 1996). Nutrition provides the human body with an energy source to function, exercise, restore health, protect against disease and provide a chemical structure, to prevent chronic non-communicable diseases such as diabetes, cardiac diseases, cancer, poor mental health (Ottevaere et al, 2011; Gibney et al, 2009).

Although studies among Majeed (2014) identified the relationship between diet quality and physical activity in relation to an individual’s BMI, no such studies have been conducted for females in South Wales. By researching into female’s individual’s heath behaviours within society holds the potential to establish whether females are leading a holistically healthy lifestyle with connected health choices. 
This study will aim to establish the relationship between BMI, diet quality and physical activity levels for females in South Wales. The results of this research can assist in determining where a focus should be considered, to tackle society’s current epidemic health crisis that Wales in particular is facing.


Chapter 2: Literature Review

2.1 Lifestyle
Lifestyle behaviours such as PA and a balanced, wholesome diet often coexist. A Significant amount of studies within Maier and Barry (2015); Stanaway et al (2018); Edelstein (2011, p.185) have established associations between inactivity and poor diet, alongside other contributing health behaviours such as; smoking, alcohol consumption and an unhealthy body weight. Therefore, understanding the association between health-related behaviours is important for health promotion and disease prevention (Torstviet et al, 2008). Additionally, physical activity has also been associated with improving psychological health, reducing stress, depression and anxiety, this is particularly important for females as depression is developed twice as much in women compared to males (WHO, 2020). Physical activity and a healthy BMI contribute to female’s self-esteem, confidence, social integration and equality for females in society. However, females are suggested to develop a higher body dissatisfaction that effects participation in sport due to being more self-conscious than men, resulting in a lower percentage of females continuing to remain active throughout adulthood, that can develop a negative cycle of inactivity (SportScotland, 2005). Additional to psychological benefits through exercise, there are specific physiological conditions that females are at higher risk of developing if their exercise levels are lower. Osteoporosis is most common in post-menopausal women, physical activity can strengthen the bones and improve the density to prevent brittle bones (Carter et al, 2014). 

With a rapid incline upon obesity rates, interventions and government schemes assist to provide support for the general public to reduce obesity rates. Examples of some current interventions include; ‘Healthy Start Scheme’ and ‘Exercise Referral Scheme’ ‘Women’s Sports Foundation’ these all aim to improve health and encourage females in achieving the governments goals through providing free facilities via a refereed free service (Bristol.gov, 2020; NICE, 2014; SportScotland, 2005). The government, politicians, doctors and allied health professionals, are all affirming a problematic health crisis; due to an obesity epidemic and are using these tools and schemes to revert the prevalent issue. The health crisis is a consequence of society leading a modern ‘Westernised lifestyle’, whereby the general public have been acclimatised to low activity levels and poor dietary choices (Gard and Wright, 2005). 600,000 adults in Wales are being categorised as obese which is consequently costing the Welsh National Health Service more than £73million a year (nhs.wales, 2018). The Public Health England (2017), places a duty of care on the government, developing a preventative strategy to reduce these alarming rates. 

2.2 Diet Specification
Classification of a healthy diet is particularly difficult to define, due to every individual attaining unique requirements and many nutritionists and practitioners having a varied outlook on what constitutes as a healthy diet. An individual’s diet is dependent on their body type, weight, height, exercise levels, metabolism, gender, age and health status, and these variables all contribute to specific nutritional demands required for each individual (Powers and Howley, 2015). Metabolism is the cellular reactions that occurs throughout the body, including chemical pathways that synthesise the breakdown of molecules for anabolic reactions and catabolic reactions. Metabolism governs the breakdown of nutritional intake to obtain energy, using the energy to synthesise amino acids into proteins (Jeukendrup and Gleeson, 2004). Cells require energy and these metabolic pathways enable the cells to covert food into biologically usable substances (i.e., fats, proteins, carbohydrates) that is needed for the function of the human body, especially from the demands of the body in order to stimulate locomotive movement (Powers and Howley, 2015, p.40). PA levels can determine how many calories the body requires for optimum health, for example a well-trained athlete or highly active individual can expend more than 4 megajoules per hour (MJ/h)  during exercise, equivalent to 1,000kcalories per hour (cal/h). To maintain performance and health for an athlete, energy stores must be replenished and restored by a higher calorie intake, hence why it is so challenging to specify a healthy diet, due to everyone’s individuality in energy demands and requirements (Jeukendrup and Gleeson, 2004, p.77). 

A balanced diet should contain a wide range of essential nutrients, vitamins and wholesome foods. Public Health England (2017) published the ‘Eat-well Guide’ (see Appendix A), that incorporates evidence-based research to provide categories of food groups people should be consuming for a balanced and healthy diet, that is easy to understand for the general public. The Eat-Well guide offers the public a range of options to assist them in making healthy choices such as, eat smaller portions, choose unsaturated oils in small amounts, consume low fat, salt and sugar options, eat more pulses, and eat at least two portions of fish/week and limit red or processed meat intake. Additional recommendations within Public Health England (2017), suggest including wholegrain or high fibre carbohydrate options, whilst consuming a minimum of 5 portions of fruit and vegetables per day will improve health within nutrition. Further evidence states that low levels of activity and consuming a diet low in fruit and vegetables and high in energy-dense foods, contribute to an alarming increased risk factors that lead to modifiable diseases (Global Health Metrics, 2016; nhs.uk, 2020).

Micronutrients are essential nutrients needed for production and function of the human body that include, minerals and vitamins that are fundamental for energy production, immune function and avoidance of blood clotting (Edelstein, 2011; Hans and Jana, 2018). Meanwhile minerals also play a vital role in growth, bone health and fluid balance. In order to achieve an adequate supply of essential micronutrients, a sufficient energy intake and consuming a wholesome, organic and varied diet is important (Hans and Jana, 2018).
Calcium and iron are two key micronutrients essential for sufficient body function such as; nerve impulse, regulating heartbeat and fluid balance within human cells (Pravina, 2013). Calcium supports building and maintaining strong bones and teeth, whilst also aiding muscle movement and cardiovascular function (Burke and Cox, 2010; Pravina, 2013). Iron is an essential mineral that aids the function of haemoglobin to transport proteins and oxygen in the blood. Sufficient iron enhances energy, improves athletic performance, supports gastrointestinal processes, improves the immune system and regulates body temperature (Ware, 2014).  Insufficient iron can result in a range of serious health issues such as anaemia, which can leave you feeling weak, fatigued, heart palpitations and shortness of breath (nhs.2018). 
 
A daily recommended intake (DRI) that is often found on food packaging or government websites will reference the average intake amount for certain food types, that is normally stated in grams (nhs.uk, 2020). Using the DRI can be confusing as it requires working out the percentages and weights of foods which is not very practical, however the ‘Food Guide Pyramid’ is a straight forward food guide, that consists of Six categories of foods simplifying what a healthy diet consists of (see appendix A) (Jeukendrup and Gleeson, 2004). A balanced diet would consist of: Carbohydrates, protein, fat, vitamins and minerals and hydration (Bean, 2013; Axelsen et al, 2012). A recommendation to reduce the consumption of sweets, pastries, sugary drinks and salt to a daily level of 5-6 grams, will optimise health (Axelsen et al, 2012). A compound called ‘Sodium Chloride’ found in salt is an important electrolyte that helps to regulate blood pressure and assist in balancing the distribution of nutrients and fluids in and around the body’s cells (Burke and Cox, 2010, p.20). On the other hand, A diet high in salt increases blood pressure, thereby increasing the risk of heart attack, heart failure, stroke and kidney damage (nhs, 2020). 60–70 per cent of salt intake comes from pre-prepared foods, including cured meat products, bread, cooking fat, cheese and ready-made meals that can be extremely difficult for the individual consumer to avoid, because of convenience, affordability and taste (Drummond and Murphy-Reyes, 2018). 
Additionally, an important factor for consuming a healthy diet is to ensure the correct calorie intake is considered, and excessive or insufficient calories could have a negative impact on health and body composition. Multiple studies suggest that the average male should consume 2,500 calories per day, and 2,000 for females (Burke and Cox, 2010; Public Health England, 2017). Dietary choices and consuming a higher energy intake that exceeds energy expenditure is a key determinant of weight gain leading to a higher BMI score. A healthy nutritional intake requires balance of wholesome and unprocessed foods that provide the body with efficient nutrients and minerals. A healthy diet should consist of protein, carbohydrates, fats, dairy, fruit and vegetables and plenty of water (Eatwellguide, 2019). The best way to consume calories and keep track of exactly what you are consuming is to cook from fresh and weigh out portions to ensure the calorie intake is not exceeding your daily total (Wiggins, 2004; Turocy et al, 2011). Calorie counting can be tedious and also extremely challenging in today’s way of living, with supermarkets significantly increasing convenience processed foods that are high in calories, salt, sugar, saturated fats and low in fresh fruit and vegetables, nuts and wholegrains, therefore influencing society to choose foods for convenience over health (Stafford et al. 2007). Determinants for poor diet choices may also be linked to inadequate diet education, lack of knowledge and lack of experience and confidence when cooking (Stevenson, 2017).
2.3 Determinants for negative health behaviours:                                                      Alongside lack of culinary knowledge and poor diet, association between females reduced leisure time physical activity and unhealthy food choices are related to a cluster of variables, such as; stress, anxiety, depression, lack of motivation, and lack of support. Studies among Wijndaele et al (2006) found that females who have a social support result in higher self-esteem and self-efficacy and are more likely to participate or become associated with lower levels of stress and increased activity. Physical inactivity in females is seen to be more prevalent than males, in most cases, women often have extra workload in the home with care-giving roles that can limit the time they have to exercise regularly (WHO, 2020). Further evidence exists to suggest that there is a strong correlation between socio-economic statuses, stress and a reduced amount of PA, and should remain as a targeted group to enhance the health within these classifications. Evidence states that one in ten Welsh residents can’t afford to eat a balanced diet, and fruit and vegetable sales have seen an 18% decline with less than a quarter of adults in Wales report to reach the guideline intake (nhs. wales,2019). These statistics are self-evidently concerning and are predicted to incline over the next decade (Pinder, 2016). The Welsh government will need radical reforms of change to tackle the issues head on, by heightened sugar tax; lowering the cost of healthy options and enabling the ‘Healthy choices’ to be easily accessible and affordable. In turn this should change our ongoing rapid incline in preventable health issues caused by poor health choices influenced by society and our surrounding culture. 
 Studies within Matud (2004) discovered that women withhold significantly higher stress, anxiety and depression levels compared to men that is linked to a significant correlation with low activity levels. Furthermore, links have been reported with high PA levels and an intrinsic motivation. Intrinsic motivation is found in females that have higher levels of enjoyment, less fatigue, less pressure from others, a supporting network, higher level of perception of competent and have a higher level of confidence (Ryan and Deci, 2000; Scarapichia et al, 2013)
Though, the association between physical activity and eating-related behaviours are solely reliant on an individual’s personal goals. It seems like a simple and obvious link between physical activity levels and a healthy diet quality, yet within the Self-Determination Theory (SDT) (Ryan and Deci, 2000) suggests that health behaviours and motivations to exercise or eat well is dependent on motivational behaviours such as; Extrinsic motivation that participation only occurs for external reasons or introjected through engagement in the activity to avoid guilt, identified regulation involves understanding the benefits of the chosen activity and finally Intrinsic motivation to participate for ones’ self-fulfilment and enjoyment. The SDT provides understanding as to why individuals persist in a particular behaviour. When reviewing the SDT and relating this to the current study Carraça et al (2019) discovered when behaviours are predominantly guided by controlled measures through certain behaviours being adopted due to pressures from others, circumstances, diet or feelings of guilt it will result in negative and inconsistent health outcomes. On the other hand, when lifestyle factors are dictated by an autonomous regulation and individuals choose to partake in a healthy balanced diet and high physical activity level for the purpose of health and enjoyment the results are heightened. 
Additional aspects that may thwart exercise or healthy eating has been known to be a lack of education and knowledge on nutrition and physical activity and may be a key contributing factor. Links between personal trainers and nutritionist will provide a useful link for the general public to gain comprehensive nutritional knowledge, whilst improving their physical fitness and health. However, some personal trainers provide nutritional care beyond their capabilities and qualifications providing incorrect nutritional guidance is currently a major industry risk (Barnes et al, 2017; Barnes et al, 2019). There are however available nutritionists, dietitians and dietetic technicians available in healthcare, hospitals, health clinics and nursing homes. these are typically put in place when the individual is already experiencing health issues, rather than educating individuals prior to a disorder to encourage individuals to lead a healthy lifestyle that is preventative to any potential health issues (Edelstein, 2011; Contento, 2008).
2.4 Physical Activity                                                                                                         Health improvements through increased activity result in; improving sleep, maintaining a healthy weight, improves quality of life, improves mental health, assists with the muscular skeletal system, develops fitness and cardiovascular and muscular fitness Draper and Stratton (2019, p.406). Additionally, studies within Turner-McGrievy et al (2016) discovered that socio-economic factors that influence a healthy diet including similar reasons such as; a feel-good factor, general health promotion, enhance athletic performance and weight loss. Studies within Carraça et al (2019) state that physically active females associate physical activity as a gateway to engage and improve eating regulation optimising their overall health. Suggesting that females who exercise will subconsciously take on a healthier diet and are more likely to eat better throughout the day if they have engaged in some form of activity.
Moderate to vigorous physical activity (MVPA) enables the body to develop a healthy lipid profile and blood pressure, improving cardiovascular fitness, lowering body fat and lowering insulin resistance (Andersen, et al. 2006). Naidoo and Wills (2016) stated that PA is generally practiced through circumstances and environment such as household, leisure, occupational, commuting and transport, linking to the International Physical Activity Questionnaire (IPAQ,2002). Physical activity assists in the productivity of fat breakdown and positively improves muscle build up (Draper and Stratton, 2015). Regular physical activity contributes to speeding up metabolism breaking down carbohydrates, fats and proteins within the majority of the food that is consumed; however, the effect on metabolism only lasts up to two days, thus regular activity is optimal to maintain a healthy weight (Axelsen et al. 2012). Physical activity results in energy expenditure and not only influences energy balance, it can also influence appetite and energy intake (Drapper and Stratton, 2015). Energy expenditure can assist in hormone changes that dictate appetite which is crucial and fundamental for overweight and obesity management, and therefore restricts any weight gain through energy expenditure that balances out the energy imbalance through an increased energy intake (Drapper and Stratton, 2015.p,212). 
“Energy balance refers to the relationship of energy intake to energy expenditure and energy storage. Less energy expenditure than energy intake results in a positive energy balance and storage of energy primarily as body fat” (Committee on Diet and Health, 1989).
Additionally, this also applies to athletes who wish to optimise performance or to avoid malnutrition, particularly for those exposed to extreme physical environments. To avoid a rapid weight loss, consuming additional calories to compete with the physiological demands and energy expenditure through exercise is essential. 
Appetite regulation can be determined by the regularity of physical activity. Data among Caudwell et al (2013) discovered a correlation between resting metabolic rate among sedentary individuals that are linked with hunger and increased food intake. Further studies have suggested that light physical activity greater than 2 days a week (>2d/w), does not lead to an increase in appetite or energy intake. Additionally, exercise greater than 70% maximal oxygen uptake and intensity can cause a transient decline in appetite that supresses appetite based on aerobic exercise (Douglas et al, 2015; Broom et al, 2009). Weightlifting and aerobic activity has also shown to suppress appetite with no change in energy intake (Broom et al, 2009. 
Therefore, an extended period of higher level of exergy expenditure, of aerobic activity may decrease appetite, food intake or appetite regulatory hormones on the day that exercise is performed. Low levels of aerobic activity may lead to have a negative effect on the individual’s health, if the increased appetite corresponds with poor food choices and excess calorie consumption which may lead to weight gain, health issues, reduced athletic performance and increase in BMI rates.
To promote and maintain good health the physical activity guidelines suggest that adults aged between 19-64 should be engaging in at least 150 minutes per week of moderate physical activity or 75 minutes of vigorous activity (close to maximal effort) (Livewell, 2019). The prevalence of obesity and health issues are lower among those reported to meet the physical activity guidelines. Studies suggest that under 50% of females undertake the recommended 150 minutes of physical activity per week and are significantly lower than males (nhs.wales, 2019; Drapper and Stratton, 2019). Moreover, studies within Edelstein (2011, p.193) found that 25% of adults in the UK are completely sedentary; sedentary lifestyles are seen to increase with age especially within women and are twice as likely to develop chronic health disorders due to inactivity and sedentary lifestyles. 
2.5 Recommendations
A simple guide to consuming a healthy balanced diet should consider consuming the appropriate amount of calories to maintain a healthy body weight, reduce your fat intake from saturated sources, eat high fibre and starch foods, avoid snacks and sugar, use limited salt and ensure adequate vitamins and minerals are consumed (Adams et al, 2010; Lawrence and Worsley, 2007; Public Health England, 2017). Additionally, consuming 5-9 portions of fruit and vegetables contribute to providing vitamins, minerals, fibre, antioxidants and other phytonutrients to your diet that is vital for health, immunity and optimum performance (Public Health England, 2017). To optimise health and to specifically aid recovery after exercise if the individual is exposed to an active lifestyle, then 2-4 portions of protein rich foods per day is recommended. Moreover, 1-2 portions of healthy fats and oils such as sunflower oil, oily fish, nuts, seeds which can protect again heart disease and improve recovery after exercise (Bean, 2013). Calcium rich food such as dairy products, nuts, pulses and tinned fish which is needed to strengthen bones and therefore sufficient amount should be ingested. 

2.6 BMI
Alongside physical activity levels and diet quality, this study will examine the participants body mass that provides an index of a person’s weight-for-height that can signify an individual’s level of weight ratio. At its most simple terms, obesity is a result of an energy imbalance that occurs when the consumption of energy (food) is much greater than the bodies energy expenditure (exercise) resulting in excess body fat (Langley-Evans, 2015). The ‘World Health Organisation’ WHO (2018) states that an ideal and healthy body mass percentage should be less than <25. An adult within the BMI percentage of >25-30 is showing signs of being overweight and over >30 is classified as obese. Weight gain and accumulation of fat results in an increase in an individual’s BMI, due to excessive calorie intake and exceeding the calorie intake compared to energy expenditure (Tipton and Wolfe, 2004). Disease and health risk factors that stem from withholding a high body mass can result in a high fat accumulation that has the capabilities to lead to health issues such as; hyperlipidaemia, hypertension and insulin resistance (WHO, 2003; Cuenca-Garcia et al, 2014). Obesity is preventable and a significant accountability for obesity rates derives from westernised cultures of overeating, lack of sleep, smoking, poverty, sedentary lifestyles and poor diet quality (Merrill, 2020). 

Determining if there is an amalgamation of healthy eating and physical activity as a combined health behaviour provides an insight into the two domains that contribute to accomplish a healthier society. The aim of this study is to support, assist and provide evidence into the physical activity and eating behaviours for females in South Wales. This study is a potential platform of information to support current interventions and future health promotions to provide further knowledge for the government, professionals, specialists and the general public to assist in holistically leading a healthier life, avoiding health issues, assisting in reducing the obesity crisis and help to recover the NHS.














Chapter 3: Methodology
3.1 Rationale
For the purpose of this study, the IPAQ was included as an instrument to collect data determining the physical activity levels for all participants. It is a self-explanatory and a relatively quick questionnaire. Each section within the questionnaire measures a range of activity levels including; leisure, housework, professional and commuting. The main justification for using quantitative data such as questionnaires is the need to obtain reliable and valid responses from each individual that secures information based on a specific demographic. Moreover, questionnaires are easily accessible, inexpensive, anonymous and an effective way to collect data without the requirements of facilities or external environments dictating the process of the study (Thomas et al, 2015). 

Additionally, a Five-day food diary was included to record accurate and self-reported food and drink journal. Completing the food diary over 3 weekdays and a weekend enables the results to be a true reflection of the participants collective dietary intake during their everyday lifestyle. The food diary was simple for participants to record, as it was categorised into measures that were simplified such as; handfuls, cups, grams, portion sizes, and teaspoon/tablespoon (tsp/tbsp), and then breakfast, lunch, dinner and snacks. This may however cause some invalidity and unreliability due to every individual portion sizes or handfuls may differ slightly. However, this will enable the study to get a general idea of what the participant is eating that involves an approximate guide to their calorie and food type that is being consumed.

A randomised selection of participants allowed a true representation of the general public with a wide range of individuals from different backgrounds, regions, ethnic groups, occupations, ages and lifestyles. The group selection was specified based on female participants. Correlational studies enable a collection of data to be analysed and determine a relationship between habitual and lifestyle variables such as PA and Diet Quality. A correlational study provides numeric statistics underpinning an association and no causation and effect can be established via incidence and prevalence data (Thomas et al, 2015, p.21).



3.2 Participants:
The Sample size included 15 Female participants living within South Wales. Participants are aged between 20-30 years old. The age group was chosen primarily for accessibility of the study, additionally individuals between 20-30 years of age experience a lot more independence with their food choices, they also are experiencing changes in their occupations, lifestyles and homelife as they are becoming independent, possibly moving homes away from their immediate family. Therefore, this research will indicate the lifestyle behaviours that females are adopting within their 20’s gaining further consideration on health behaviours that participants are adopting.  The study comprises individuals with a wide range of PA levels from sedentary to high levels of PA, this ensures a variety and variability when assessing the results. The participants chosen were either university students or in full time employment with a variety of occupations and courses. The IPAQ questionnaires and food diary were printed and returned and signed once completed, with a consent and information form attached.
3.3 Research Design:
This study is a retrospective comparison study conducted via two forms of data collection. The data will be transferred and correlated using a quantitative method of data analysis, using an epidemiologic design that is observational in natural to observe natural relationships between risk factors ad outcomes. The data will be collected using the International Physical Activity Questionnaire (IPAQ, 2002), alongside a 5-day food Diary, and analysis will be investigated using SPSS and Excel to form graphs, tables and charts to observe a correlational investigation. 
3.4 Instruments and Measures:
IPAQ: The IPAQ was included to establish the participants physical activity levels based on the last 7 days. This study utilised the long version that contained questions to determine the PA levels for a comprehensive set of domains, including; leisure time, domestic and gardening activities, work-related and transport-related activity and sitting time (Kenny et al. 2015; Yousif et al, 2019). Participants were asked to provide information regarding activity lasting at least 10 minutes at a time, over the course of the previous week (Craig et al, 2003). The IPAQ was categorised into Five categories of physical activity levels; 1. Work-related, 2. Transport 3. Housework 4. Recreation 5. Time spent sitting. Physical activities included in the IPAQ are classified into three sections: Vigorous, Moderate and Walking. Vigorous activity is the participation of a particular activity that requires extensive breathing and heighted heart rate to almost maximal effort, whereby perspiration is evident. Moderate physical activity is where it takes moderate effort and makes your breath somewhat harder than normal. Each of these classifications of physical activity is measured in METS (Metabolic Equivalent) which is the ratio of a person’s working metabolic rate relative to the resting metabolic rate.

The METS and PA scores were taken from the IPAQ form and input into an Excel spreadsheet. Algorithms within excel enabled the data processing aspect to become more efficient and reliable. Colour coordination was used on each category of PA type to reduce confusion with inputting the data and scores. A total score for PA was calculated by: Total physical activity MET-minutes/week = sum of Total Work + Total Transport + Total Domestic and Garden + Total Leisure-Time MET-minutes/week scores. This information was then transferred into SPSS to enable correlations and relationships to form with the other variables within the study. The METS of the individual were calculated using a Guideline for data processing and analysis of the IPAQ questionnaire (see appendix B).

The total physical activity METS are calculated, and the participants are divided into categories of High, Moderate, and low for the purpose of this study. Classification for participants in the ‘high’ category will complete at least One hour a day or more of moderate-intensity activity. A ‘moderate’ category is defined as completing some activity, approximately half an hour of moderate intensity on most days. And ‘low’ is simply not meeting any of the criteria for either of the former categories (IPAQ, 2005).
5-day food diary:
The second collection of data involved in the study was a 5-day food and drink diary from Wednesday-Sunday to allow a range of midweek and weekend eating habits. All participants were given a printout of a food diary with an explanation of the format specifications to ensure the results to be accurate. Each participant stated everything they ate during the Five days. The Diary needed quantities and specifications included i.e.: Tbsp, tsp, 1 Pint, Handful, cup, 1 serving or Grams (if known). Specifications also included type of food such as brown bread, whole fat milk, diet coke, sugar free jelly. Time is not vital, however for the ease of the participants it was divided into breakfast, lunch, dinner and snacks. An additional section within the food diary included supplements taken. 
Nutritics analysed and specified the breakdown of each component held within the food types to establish an average daily amount. Due to nutritional values being extremely intricate based on the number of components within every food type, the variables that were chosen specifically for this study are: Calorie intake (kcal), fruit and vegetable consumption/day, snack intake/Day, sugar, fats, carbohydrate (CHO), protein, iron and calcium. To establish a healthy diet, participants must be under or on target for fat, CHO, sugar, snacks, and on target or over on fruit and vegetables, protein, iron, calcium. All measures are in Grams (g), and Milligrams (mg).
BMI: Participants included their weight, height and date of birth to establish their BMI.  
An estimated body composition was calculated by collecting data including their weight, gender, height, date of birth and recreational physical activity level to establish their BMI and the individuals correct calorie calculations per day. 
3.5 Ethical considerations
The participants information is protected and safeguarded with no identification needed. All questions will remain anonymous and confidential. Each participant completed an informed consent form to provide each participant with awareness of the study, reasoning for the study, who the study is aimed for and what the results will be used towards. The participants will have the right to withdrawal and omit any questions. The participants are aware that their participation is solely voluntary. The ethics form will be completed using the ‘British Educational Research Association’ (BERA, 2011).

3.6 Reliability and Validity
Quantitative studies allow the study to have concise measures and results to ensure the research questions are accurately answered with no means of differentiation from the participant or data collector, thus the accuracy of results is heightened. Before the questionnaire and food diary was provided to the individual, a consent form and information sheet was included to enable the participant to understand the process, why the study is being completed and how the information will be used. 
The International Physical Activity Questionnaire (IPAQ, 2002) was implemented into the study as it is a valid and reliable questionnaire. It is a nationally recognised format of gathering Physical activity levels that has been tested and used in many studies, with a reliable measuring format to enable accurate measurements.

The study involves a 5-day food and drink diary. The food diary assessment is valid, with as much accuracy and reliability as possible. The food diary includes quantity, type of food and drink that requires an accurate recording of exact food consumption. By using a food diary, it produces an honest and accurate construct of an individual’s habitual and lifestyle eating patterns, and by requesting the diaries to be completed during the weekday and weekend provides a true reflection on their overall nutritional intake.

Analysing the data via Statistical Package the Social Science (SPSS) enables the study to have accurate correlations and statistics that are analysed through a certified and reliable technical resource. 
3.7 Data Analysis 
The data within the food diary was analysed via a nutrition software ‘Nutritics’ allowing the data to calculate dietary analysis that is valid, reliable and accurate (Nutritics, 2011). The data records the types of food and quantity for each participant. Once all 5 days are recorded the system allows the data to be exported into a report that calculates the nutrients consumed and will provide the average intake and provide a comparison to provide each participant with their unique nutritional targets and limits to evaluate if the participant is over or under consuming a specific food source. The data analysis breaks down the 5-day food diary to state the participants energy intake, macronutrients, CHO, lipid components, minerals and vitamins. The software analyses the data using the Scofield 1985 Energy Calculation Formula. By using Scofield 1985 provides each participant with an individual algorithm to establish nutritional targets and specific calorie intake dependent on their age, sex, weight, height and activity levels. 

Results from the IPAQ will be analysed using the ‘Guidelines for Data Processing and Analysis of the International Physical Activity Questionnaire’ (IPAQ, 2005). Within the formula the individuals exercise and activity level based on Total METs was then input into excel to calculate the algorithm to establish each individuals PA levels. The participants were then placed in order from High PA levels to Low, to make it easier to establish any patterns.

Once each section has been simplified and total PA and Total nutritional components were established the data was input into SPSS and excel to generate tables, graphs and correlation between the variables to establish if there is a relationship between the two health behaviours and their BMI for Females in South Wales. 
Data was analysed using Pearsons’ SPSS whereby descriptive data was input to generate a mean and standard deviation where a relationship will be investigated between participants BMI, Diet Quality and PA levels. 
Chapter 4: Results

4.1 Character Demographics 
A total of 16 participants (n=16) completed, signed and returned the IPAQ questionnaire, 5-day food diary and consent form. Participants age ranges between 20-30 years old. All individuals held a variety of lifestyles, PA levels and BMI percentages that all consume a unique nutritional intake. 

Table 1. Character Demographics (n=16)
Demographic Variables                                 Categories                            n          %

Age                                                                    20-25                                    9      56.25
                                                                           25-30                                    7      43.75


Activity Levels                                                 High                                      6        37.5
                                                                          Moderate                              6        37.5
                                                                          Low                                      4        25

BMI                                                                  Underweight                         0        0                       
                                                                         Healthy                                 8        50
                                                                         Overweight                           7       43.75
                                                                         Obese                                    1       6.25     

Meeting Nutritional Guidelines                      Meeting >7+ guidelines         5      31.25 
                                                                        Meeting >5+ guidelines         5      31.25
                                                                        Meeting >3+ guidelines         3      18.75
                                                                        Under <3- guidelines             3      18.75                             

*BMI – Calculated by Height, Weight, Gender and Activity Level. Underweight <18.5 *Healthy 18.5-24.9. Overweight >25-29.5. Obese >30+


4.2 Achieved Activity and Nutritional Guidelines

Table 2. Nutritional, BMI and Physical Activity Targets Achieved.[image: ]















The food categories, PA levels and BMI are colour coordinated to indicate if the recommended daily amount has been achieved based on the Nutrtics guidelines. Green=Target Reached, Yellow=almost on target, Red= Target not achieved.
The Participants are divided into 3 physical activity categories, 6 participants are Active, 6 participants are moderately active, and 4 participants have low physical activity level. Activity Level is calculated via IPAQ Guidelines = 
*(Active=VigerousX3 days/30min/week or 7+moderate/week). *(Moderate=VigerousX3+days/20min/week or ModerateX5+days/walking/moderate/week). 
*Low=Individuals not meeting the criteria for the first two categories.
Participants that met the recommended physical activity amount and were within the active category shown that 83.33% were within a healthy BMI reading (<25 kg/m2). 50% of the moderately active group were between 18-<25 kg/m2 and held a healthy BMI score, and 100% of participants that were inactive and within the low/ sedentary active category were overweight or obese >25% and above. 




4.3 Correlations Between Unhealthy Food, BMI and PA Levels 
Table.3 Correlations between PA and Unhealthy Food Types

                                      PA(METS)   BMI(%)  Calories (kcal)  Snacks (day)  Sugar(g)  Fat(g)

PA(METS)                               1               -.42             .078             .058             0.64         .10

BMI (%)                                                        1              .61*            -.50               -.55         -.44

Calories (Kcal)                                                                 1               .77*              .87**    .93**
 
Snacks (Day)                                                                                        1                .86**    .74**

Sugar (g)                                                                                                                    1        .83**  

Fat (g)                                                                                                                                      1                                                                                                           
	
*Correlation is significant at 0.05 level (2-tailed).

	** Correlation is significant at the 0.01 level (2-tailed).


NOTE: PA=Physical Activity, BMI=Body Mass Index, Kcal = Kilocalorie, Day=Average over 5 days, (g)=Grams.
When analysing the data in Table 3, Pearson’s bivariate correlation tool is used that provides either a negative correlation, no correlation or a positive correlation. 

The correlations states that the relationship between BMI are Calories r=-0.61, Snacks r=-0.50, Sugar r=-0.58 and fat r=-0.44. This suggests that the Healthier the individuals BMI result is the higher amount of unhealthy foods that individual is ingesting and consumed a poor diet. 
Statistics have shown a negative correlation between high BMI levels and High PA levels (r=-0.41). The results indicate that PA is associated with a lower healthier BMI result. Examining the correlation between PA and Body Mass Index is an aspect that is involved in this study to firstly calculate their approximate daily calorie intake from a nutritional point of view, but also to establish if the participant falls into the ‘Healthy’ bracket of weight-height/ body composition ratio. None of the physically active participants were showing a positive correlation to a high BMI score with a negative association of r=-.42 suggesting that no active participants are overweight.

4.4 Correlations between PA and Healthy Nutritional Consumption 
Table.4 Correlation between PA and a Healthy Diet Quality:
	
                                     PA(METS)  Fruit+Veg/day Protein(g)  Calcium(mg) Iron(g) CHO(g)
PA(METS)                          1                .16                 .33             .11            .57        -.01

Fruit+Veg/day                                         1                   .29            .25            .35        -.22 

Protein(g)                                                                        1              .10           .31        -.22

Calcium(mg)                                                                                     1           .65**      .33

Iron(mg)                                                                                                           1          .50*                    

CHO(g)                                                                                                                           1   

	

	


Data gathered by a healthier category of dietary variables have displayed a positive relationship with PA levels. Fruit and vegetable intake/day shown a positive relationship with PA levels r=0.16, Protein r=0.33, Calcium r=0.11 and Iron r=0.57. The only negative correlation was between CHO intake and PA r=-0.01. 
The highest correlations based on PA levels were the iron intake of r=.57, protein r=.33, with the lowest correlations CHO r=-.01, Calcium r=.11 and fruit and vegetables r=.16
The correlations indicated a significant, positive, or negative relationship, it doesn’t however suggest whether the daily recommendations are being met. 






4.5 Differences Between Variables
Table.5 Differences between Active and Inactive Participants for all variables
	Table.6 Differences
	
            Low              
             n=5
	            

            Active                 
               n=5
	

	
Leisure PA(METS)
	508.5
	4092.25
	

	BMI (%)
	27.3
	21.6
	

	Kcal
	2164
	3029
	

	Fruit+Veg/day
	3.9
	3.35
	

	Snacks/day
	2
	4.05
	

	Sugar(g)
	85
	150
	

	Fat(g)
	84.5
	131
	

	Take-away/5days
	2
	3.8
	

	CHO(g)
	234.1
	341.2
	

	Protein(g)
	96.5
	103.75
	

	Calcium(mg)
	773
	842
	

	Iron(mg)
	12.8
	13.05
	




Difference



3583.75 
-5.7
865
-0.58
2.05
65
46.5
1.8
107.1
7.25
69
0.25



















Table 5 calculates the differences between the most and least active participants based on their leisure physical activity levels. The differences are worked out between the mean average for all variables. Leisure PA. Table.5 will indicate a numeric data calculation to indicate the individual reading that can compare to a daily recommended target. 

MET PA scores are showing a difference of 3583.75 which is 8.04 times more active than the lower category. A large difference is also shown in the calorie consumption being greater by an average of 865 calories per day within the active category of participants which is 1.39 times more calories than the less active participants. The BMI shows a higher reading in the less active participants that were averaging an overweight BMI of 27.3%, there is a significant 5.7% increase compared to the active participants that were averaging at a healthy weight of 21.6%. Compared to a healthy BMI and PA levels the active group shown to have a higher snack/day intake of 2.05 more snacks a day than the less active, alongside a higher sugar intake averaging 65g more a day, and 46.5g higher fat intake per day. The active participants were consuming a lower fruit and vegetable intake per day, consuming 0.5 portions of fruit less than the less active group. The active participants digested a higher macronutrients as the results show that their CHO intake was >107.1g higher, protein intake with a difference of  >7.25g higher in the active participants, additionally active participants fat intake was higher with a difference of >46.5g more. The micronutrient difference was slightly higher in the active participants showing iron being 69mg higher and 0.25mg higher in calcium. 

4.6 Met Nutritional Targets
Graph. 1 – Percentage of Nutritional Guidelines achieved in relation to Activity Levels.



*% is based on nutritional RDA values being met including the 9 food variables; Calorie intake, Fruit/Veg intake, Snacks/day, Sugar, Fat, CHO, Protein, Calcium and Iron.
To determine the relationship between diet quality and PA an overall percentage was established. Within the active category and average of 62.5% of the 9 food variables were being met and displaying green in colour. The 6 moderately active participants were meeting 45% the RDA, and only 34% of the RDA were being met within the low PA category and would be showing a high percentage of red throughout the table. The results are indicating that the active participants are leading a potentially healthier profile, with a healthier BMI, PA level and nutritional intake, based on an average percentage of categorised data. 




4.7 Fruit and Vegetable Consumption
Graph.2


Moderately active participants held the lowest fruit and vegetable consumption/day with >3.3/day. Active participants shown the highest consumption of fruit and vegetables >4.5/day, with Low/sedentary active participants slightly lower consuming >4.25/day. None of the categories were meeting the 5 a day recommended, however the active participants were on average 0.5 portions away from meeting the recommended amount.











4.8 Daily Snack Intake
Graph.3


Unhealthy snacks were calculated and averaged between the three categories of physical activity levels. The lowest snack intake was within the Low/Sedentary group with an average of >2.35/day, with moderately active participants consuming the highest number of daily snacks of >2.5/day and active participants consuming 2.43snacks/day. 

4.9 Weekly Take-Away
Graph.4


As shown in Graph.4 take-away’s and fast food are seen to be highest for the most active categories with >2.6/week, the least active participants consumed the second highest amount of take-aways per week with >2.25/week, lowest for the moderately active with >1.3/Week.

Comparing Graph.2,3 the results were suggest that the moderately active participants were displaying an unhealthier profile with lower fruit and vegetables and higher snacks, however when analysing Graph.4 they were the lowest in the take-away consumption with half the amount of take-aways per week compared to the active group. 






















Chapter 3: Discussion 

The purpose of this quantitative study is to investigate the correlations between participants activity levels, nutritional intake and their BMI percentage. This study holds significance in today’s society due to a vast increase of negative lifestyle behaviours that is affecting individual’s health status. Negative lifestyle behaviours have led to an obesity crisis that is having a detriment effect on the NHS service costing 5.1billion (Schulenkorf and Siefken, 2019; Shan, 2008). Health recommendations advise society to adopt a combination of exercise and improve their nutrition to avoid cardiovascular disease, health implications, diabetes, obesity and poor health among adults (Meyer et al, 2019). The key findings that arises within this current study is that physical activity and a healthy diet may not necessarily come hand in hand as coefficient health behaviours, linking to a similar study that discovered the same pattern of the two health behaviours showing a negative correlation (Cuenca-García et al, 2014). 
Poor diet choices are correlated with sedentary behaviours, as higher physical activity has been associated with increased consumption of fruits and vegetables, and a sedentary behaviour has been associated with increase in consumption of energy dense and food high in fat content (Cuenca-Garcia et al, 2014; Bean, 2013; Maier and Barry, 2015). Opposing of this, the current study contradicts these key findings indicating that the active participants consumed a higher amount of unhealthy foods including fat, snacks, take-aways, sugar and cholesterol that are typically energy-dense and micronutrient-poor foods. Yet, they hold a healthier BMI score due to their lower calorie intake and energy expenditure as a result from a higher activity level, compared to the inactive group. The active lifestyle facilitates the participants with a biochemical process in the body that burns the excess calories (Genton et al, 2010). The physiological requirements for the active participants demand a higher amount of oxygen when exercising that increases the body’s core temperature and heart rate. The excess sugar, fat and CHO is used as an energy source for the physiological demands during moderate to vigorous activity, meaning a consuming a higher number of calories, fat and CHO are ideal (Jeukendrup and Gleeson, 2004). The less active category consumed a healthier nutritional profile ingesting a higher consumption of fruit and vegetables and a lower amount of sugar, salt, fat, snacks and take-aways. The less active were consuming a lower number of calories per day, however they all held a high BMI portfolio. A reasoning behind these results are because the inactive participants energy input is higher than their energy output, and without exercise and an active lifestyle the additional calorie consumption can lead to weight gain and a higher BMI percentage (Burke and Deakin, 2015; Powers and Howley, 2015). 

Studies within Majeed (2014) indicate that a lower level of physical activity is currently categorised as a major public health issue worldwide especially in females compared to Males. Majeed (2014) found that a mere 50% of females were not meeting the physical activity recommendations, which links to the statistical data within the Gov.Wales (2019) survey; that states only 47% of Females in Wales are active for at least 150 minutes per week. Linking these studies to the current study in which the results state that 62.5% of participants are active and meeting the guidelines supporting the previous literature. The results may differ from the national statistics due to a smaller sample size of 16 participants. By assessing the participants leisure activity allows the study to establish their activity levels based on ‘choice’ rather than necessity. The active participants exert on average 8.04 times higher in comparison to the less active category. The average METS exerted by the less active equates to an average of 63 minutes of vigorous exercise per week or 127 minutes of moderate intensity exercise per week, which isn’t meeting the guidelines for PA to merely maintain a healthy status. The active category within the present study are exceeding the guidelines equating to an average of just under 8.5 hours (510 minutes) per week of vigorous exercise which is 3.4 higher than the recommended amount (Gov.uk, 2019). Exercise has been seen to have many positives for health and lifestyle, on the other hand, sustained exercise can cause anatomical complications and can lead to cardiovascular diseases. Endurance sports such as ultra-marathons, iron-man, triathlons are more prevalent to cardiac complications due to excessive endurance exercise causing a structural change to the heart and large arteries (Patil et al, 2012). Additionally, overuse injuries places strain on the bone and musculotendinous structure that causes flexibility deficits and ligamentous laxity that causes overuse injuries surrounding the major joints, tendons and ligaments (Krivickas, 2012). A systematic study also found that females have a higher rate of ACL injuries and fracture rates (Wiese-Bjornstal et al, 2015). Thus, the active participants within the study may have a healthier BMI and heightened exercise regime, however they can be causing anatomical and physiological structural damage to their body as they are completing 3.4 times the recommended exercise guidelines which may cause a multiple of health issues. And therefore, the active category may have a healthier BMI score and exercise, but are not necessarily optimising their overall health, due to excessive exercise.

The results suggest that the higher the PA levels the lower the BMI percentage of the participants. No participants were classified as underweight for the BMI results, based on the BMI chart (see appendix C). 83.33% of participants in the study met the physical activity guidelines and within the ‘active’ category and were also at a healthy BMI ratio of under <25kg/m2 (Tamers et al, 2014).
BMI is a basic measurable indicator to indicate overweight or obesity that is caused by critical determinants of inactivity and excess calories leading to unwanted weight gain (Gacek and Wojtowicz, 2019). Studies have shown that clusters of unhealthy eating behaviours are associated with a higher BMI result (Heerman et al, 2017). However, while the term ‘fit’ and ‘healthy’ are often synonymous and connected, individuals that are physically active can be ‘fit’ yet ‘unhealthy’. The current study states that the active participants are consuming a higher amount of sugar, fat and carbohydrates. Studies among Maffetone and Laursen (2016) state that a high consumption of a high-glycaemic, and highly processed and refined food intake that can lead to hyperinsulinemia, impair fat oxidation rates, increase reactive oxygen species production, and increase inflammation. However, Maffetone and Laursen (2016) also stated that athletes or active individuals believe that consumption of sugar, fat or high in refined carbohydrate is necessary for short term improved performance.

The active participants consumed approximately two takeaway meals per week, compared to the inactive participants. Nutritics (2020) indicated that a large Indian takeaway with sides contains approximately 5000 calories including 159g of carbohydrates, 57g of fat, 239mg of cholesterol and 14g of sugar. The daily guidelines on average are 2200 calories/day, 320-445g CHO, 50-80g of fat, <58g sugar and <300mg cholesterol. Therefore, by just one meal the individual is already over their daily calorie intake by almost double. Takeaways and processed food contain ingredients such as salt, fat, sugar and processed nutrients. Take-aways lack the nutritional values that wholesome and homemade and organic food contains (nhs.uk, 2020). The BMI result may not coincide with the participants unhealthy eating patterns due to their heightened metabolism and exercise quantity. The active group are participants that are meeting or are above the recommended PA levels and are expending the key energy provisions such as carbohydrate and fat whilst exercising to utilise the excess calories within the unhealthy meal choices (Jeukendrup and Gleeson, 2004).

This study suggests that a higher consumption of snacks per day are also noted within the active participants, compared to the inactive. The active participants are eating just over an average of two snacks per day. Snacks are foods that are high in fat, salt and sugar such as; chocolate, cakes, biscuits, sugary drinks, butter and ice-cream being just some examples. Suggested by the Eat Well Guide (2019) individuals should be eating snacks in moderation and in small amounts that constitute to approximately 20% of your daily energy intake. The most favoured snack choice within the study was a standard 45g bar of chocolate. A 45g bar of chocolate contains 900 calories, 12g of fat, 22g of sugar and 8.8mg of cholesterol, which is excessively over the recommended 20% from just one snack. The active participants are consuming a higher amount of snack intake per day of 2.43 on average. Stated within Powers and Howley (2007) that to maintain body weight individuals should not exceed their caloric intake, and to sustain weight individuals should partake in 60-90 minutes of daily moderate to intense exercise. Running can burn up to 750 calories per hour based on a 140Ibs female (Powers and Howley, 2007). Studies within Webb (2002) found that human metabolic rates are variable, dependent on the percentage of muscle to fat ratio, and adipose fatty tissue has a relatively lower metabolic rate compared to lean tissue. Thus, the individuals that holds a higher muscle profile develops a higher metabolism and will exert more sedentary calories than the less active participants, meaning that the additional snacks, calories and takeaway consumption does not correlate to a higher BMI percentage. Regardless of the BMI result, the nutritional choices from the active participants can be improved by consuming a healthier source of energy to sustain performance and regular exercise, stepping away from processed foods, snacks and takeaways.

Macronutrients analysed within the study were CHO, Protein and Fat. These are essential and a core aspect for the function of the human body. Protein consumption for both active and non-active participants were higher than the RDA. Proteins contains nitrogen and 20 amino acids, protein assists in the restoration and creation of cells in the human body and is vital for growth, development and health (Jeukendrup and Gleeson, 2004). Protein is essential for highly active individuals, as it provides sufficient energy, increases lean body mass, and improves muscle mass to adapt to type and severity of training (Tipton and Wolfe, 2004). All participants daily protein consumption was above the RDA throughout the study. The RDA for protein consumption is approximately 0.8g/kg of body weight, and for women should be approximately 57g per day (Kartch and McArdle, 1993; Webb, 2002; Eatwell, 2019). All active and non-active participants on average are meeting the RDA for protein. Protein plays a vital role in regulating body fluids, repairs damaged muscle mass, and acts as a buffering function during exercise as an energy source, still, protein in excess may lead to weight gain. (Kartch and Mcardle, 1993). 

The micronutrients that were involved in the study are iron and calcium. Calcium intake was >69mg higher in the active participants, and only showing a slight difference of >0.24mg higher in iron. Iron intake should be approximately 14mg per day and within the study all participants were under the recommended iron intake per day (Webb, 2002). Iron consumption is an essential component for blood production and is a key function for meme synthesis in order to form haemoglobin to enable blood transportation for oxygen (Hickling, 2000). Haemoglobin maintains basic life functions and is particularly essential for individuals that are active as the requirement for oxygen transportation is increased when exercising (Webb, 2002).
An average of 1500mg of calcium per day is required for the average female. The study states that the inactive participants consumed on average 773mg and the active consuming 842mg which are both under the recommended target. Hypercalcemia, which is caused from a calcium deficiency can increase the risk of developing health factors such as; weak bones, seizures, tachycardia, depression, muscle spasm, confusion or memory loss and numbness of limbs (Bushinsky, 1998) 

Limitations surrounding this study became apparent when reflecting on the overall process and results. The study involved a low sample of 16 participants, in turn it limits the results and correlation percentage with an unrealistic outcome that may lack significance, compared to a large globalised study. A sample size smaller than 20 can be ineffective, affecting the reliability of the study’s results, as it includes a high variability, and could lead to a potential bias that diminishes an overview of a nationalised and accurate sample (Hackshaw, 2008). Withholding a bias result leads to a non-responsive result. Limited correlations were found as a result of a small sample size. Verbalised feedback from participants suggested that it was difficult to track and memorise their entire day consumption of food. Future research will consider an online food diary that may be easier and more accessible. The Nutritics format meant that the specificity of each food type and portion size became time consuming, and tedious, and for future larger studies this may be ineffective. When conducting the study, it was apparent that the ‘leisure’ aspect of the physical activity levels seemed the most relevant for the study, and for future studies the IPAQ questions could be limited to the leisure section of the questionnaire, which will enable a more efficient study and simplified for the participants.

The IPAQ questionnaire is a reliable, valid and frequently used quantitative data collection format (Lee et al, 2011). It exhibits closed questions, meaning no data can be misconstrued or misinterpreted and is a direct method of questioning. The data was easily analysed and processed as the IPAQ includes a data processing format that is easily accessible (Patterson, 2010). The information was self-explanatory and straight forward when inputting the results into SPSS and Excel to retrieve any correlations, and no issues arose with the system and technological aspects of the study.

Moving forward I would provide an online service where participants can log in and monitor their food consumption and exercise regime throughout the day, ensuring that every item of food and activity is thoroughly recorded for additional accuracy. Analysing and inputting the data from 16 participants into Nutritics is a prolonged and extensive process due to inputting each participants food type, portion size and time of consumption, and therefore would be ineffective for the use of a universal and comprehensive study. Prior to inputting their food consumption, the participants height, weight and age is entered into the system to establish their averages, totals and goals for every aspect of their food diary. Asking for participants weight, height and age is sensitive information that some participants may be hesitant to relay, however all information was anonymous and kept confidential, with no names or personal information being stated within the study. The study examined and analysed the average mean of the grouped participants rather than individual selection within the discussion, and therefore placing the participant at ease knowing their individual data will not be intricately analysed.
Overall, this study has been effective and provides an examination into the relationship between female’s activity levels, BMI and dietary habits, further investigation is required for an in-depth and global synopsis.





Chapter 5: Conclusion
In conclusion, the results suggest that females among the South Wales region are not combining health behaviours such as leading an active lifestyle and consuming a nutritional and healthy diet. The two health behaviours were independent and revealed no significant correlation between physical activity and a healthier diet. Yet, there was a positive correlation between activity levels and a healthier BMI percentage. 
Examining nutritional intake and PA levels within this study provided a brief overview of female’s health. To ensure a full representation of the participants lifestyle, further investigation into other health behaviours are needed. It is imperative to examine a holistic approach when assessing health promotion, to prevent synergistic effects of poor health behaviours leading to increased illness, morbidity and mortality (Conry et al, 2011). Further contributors that can have a detrimental effect on health are; smoking, alcohol consumption, skipped meals, sleep, stress, motivation, confidence, education and mental health (Contry et al, 2011). 
Government strategies have already been implemented to encourage activity among females in Wales, such as: ‘Promoting Physical Activity Active Play and Sport’ (NICE, 2014), ‘creating an active Wales’, ‘Our Healthy Future’, alongside national programmes such as ‘Health Challenge Wales’, ‘The Exercise Referral Scheme’, and the ‘Active Living and Education Programmes for Patients’ (nhs.wales,2020). Further investigation and implementation should be provided to increase female’s confidence, support network, socio-economic factors that enhance an intrinsic desire and motivation to take part in physical activity and choose healthier nutritional options.  
Proactive efforts should still continue to promote activity across the lifespan. Nevertheless, further consideration into ensuring a healthy and balanced diet can be easily achieved through affordability, convenience and assistance with knowledge and understanding around the topic. Health should become a key focus among society and must be embraced at the early stages of life and continued throughout adulthood to ensure as a nation we are being proactive as opposed to reactive (WHO, 2020). 
The current study is just the tip of the iceberg in regard to assessing linking health contributors. However, the study includes several key features that lead to a healthier profile, reducing the risk of illness or infirmity, and should look to assist in inspiring the population to eat well and remain active as a collective lifestyle coefficient. 
Word Count: 10438.
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Appendix A
Food Pyramid
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Appendix. B 
MET Values and Formula for Computation of MET-Minutes

Work Domain: Walking: MET-minutes/week at work = 3.3 x walking minutes x walking days at work. Moderate: MET-minutes/week at work= 4.0 x moderate-intensity activity minutes x moderate-intensity days at work. Vigorous: MET-minutes/week at work= 8.0 x vigorous-intensity activity minutes x vigorous-intensity days at work. Total Work: MET-minutes/week =sum of Walking + Moderate + Vigorous MET-minutes/week scores at work. 
Active Transportation Domain. Walking: MET-minutes/week for transport = 3.3 x walking minutes x walking days for transportation. Cycle: MET-minutes/week for transport= 6.0 x cycling minutes x cycle days for transportation. Total Transport: MET-minutes/week = sum of Walking + Cycling MET-minutes/week scores for transportation.
Domestic and Garden Domain. Vigorous: MET-minutes/week yard chores= 5.5 x vigorous-intensity activity minutes x vigorous-intensity days doing yard work. Moderate: MET-minutes/week yard chores= 4.0 x moderate-intensity activity minutes x moderate-intensity days doing yard work. Moderate: MET-minutes/week inside chores= 3.0 x moderate-intensity activity minutes x moderate-intensity days doing inside chores. Total Domestic and Garden MET-minutes/week =sum of Vigorous yard + Moderate yard + Moderate inside chores MET-minutes/week scores. 
Leisure-Time Domain. Walking: MET-minutes/week leisure = 3.3 x walking minutes *walking days in leisure. Moderate: MET-minutes/week leisure = 4.0 x moderate-intensity activity minutes x moderate-intensity days in leisure. Vigorous: MET-minutes/week leisure = 8.0 x vigorous-intensity activity minutes x vigorous-intensity days in leisure. Total Leisure-Time: MET-minutes/week = sum of Walking + Moderate + Vigorous MET-minutes/week scores in leisure. Sitting Total Minutes/week = weekday sitting minutes x 5 weekdays + weekend day sitting minutes x 2 weekend days. Average Sitting Total Minutes/day = (weekday sitting minutes x 5 weekdays + weekend day sitting minutes x 2 weekend days) / 7. 
Total Physical Activity Scores An overall total physical activity MET-minutes/week score can be computed as: Total physical activity MET-minutes/week = sum of Total (Walking + Moderate + Vigorous) MET- minutes/week scores. 
(IPAQ, 2005)


Appendix. C
Body Mass Index Guidelines
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Appendix. D 
Information and Consent Forms

Informed Study Details:
This study will be investigating Females lifestyle behaviours regarding nutritional intake, exercise levels and their body mass index. Evidence among multiple studies recognise that synergetic effects of lifestyle behaviours. Sedentary behaviour and unhealthy nutritional choices are multiple components of chronic disease risk behaviours that are prevalent among western society. This study will establish whether there is a strong correlation between nutritional choices and sedentary behaviour, to determine if an individual’s BMI is determined by either their exercise levels or dietary intake, or if there is a combination of both to achieve a healthy BMI level.

Consent Form:
· Your participation requires you to complete a form that measures your physical activity levels using the International Physical Activity Questionnaire (IPAQ). This should take no more than 20 minutes. 
· Additionally, the study requires a Five-Day diet plan (preferable over a weekend) to establish your nutritional intake. Please be as specific as you can in regard to weight and amount of food with reference to the timings of when you eat. 
· Sensitive information is required such as weight, height and age, however no personal or identifiable details are recorded, and all information remains strictly confidential.
· You have the right to omit any questions or withdraw from participating in this study at any time.
· By taking part in this project you are agreeing for your information to be stored and used for the use of Anne Chinnick’s Level 6 Dissertation study supported by Carmarthen University, Trinity Saint David. 
· This study is completely voluntary. 



I have read the Informed consent information and I understand that my information is confidential, and I can withdraw from this study at any stage. Please Circle Yes if you have understood and are happy to proceed:
YES        NO
I consent for my information to be used for the purpose of this study and all my answers have been accurate and honest. 
Please Circle YES if you agree for us to use this information for this study:
YES        NO

PRINT NAME………………………………………..

SIGNITURE………………………………………….














Appendix. E
International Physical Activity Questionnaire
The International Physical Activity Questionnaires (IPAQ) comprises a set of 4 questionnaires. Long (5 activity domains asked independently) and short (4 generic items) versions for use by either telephone or self-administered methods are available. The purpose of the questionnaires is to provide common instruments that can be used to obtain internationally comparable data on health–related physical activity. 
LONG LAST 7 DAYS SELF-ADMINISTERED version of the IPAQ. Revised October 2002. 
INTERNATIONAL PHYSICAL ACTIVITY QUESTIONNAIRE 
This study is to research into finding out about the kinds of physical activities that people do as part of their everyday lives. The questions will ask you about the time you spent being physically active in the last 7 days. Please answer each question even if you do not consider yourself to be an active person. Please think about the activities you do at work, as part of your house and yard work, to get from place to place, and in your spare time for recreation, exercise or sport. 
Think about all the vigorous and moderate activities that you did in the last 7 days. Vigorous physical activities refer to activities that take hard physical effort and make you breathe much harder than normal. Moderate activities refer to activities that take moderate physical effort and make you breathe somewhat harder than normal. 
PART 1: JOB-RELATED PHYSICAL ACTIVITY 
The first section is about your work. This includes paid jobs, farming, volunteer work, course work, and any other unpaid work that you did outside your home. Do not include unpaid work you might do around your home, like housework, yard work, general maintenance, and caring for your family. These are asked in Part 3. 
1. Do you currently have a job or do any unpaid work outside your home? 
Yes 
No         Skip to PART 2: TRANSPORTATION 
The next questions are about all the physical activity you did in the last 7 days as part of your paid or unpaid work. This does not include traveling to and from work. 
2. During the last 7 days, on how many days did you do vigorous physical activities like heavy lifting, digging, heavy construction, or climbing up stairs as part of your work? Think about only those physical activities that you did for at least 10 minutes at a time. 
_____ days per week
No vigorous job-related physical activity           Skip to question 4 
3. How much time did you usually spend on one of those days doing vigorous physical activities as part of your work? 
_____ hours per day _____ minutes per day 
4. Again, think about only those physical activities that you did for at least 10 minutes at a time. During the last 7 days, on how many days did you do moderate physical activities like carrying light loads as part of your work? Please do not include walking. 
_____ days per week
No moderate job-related physical activity Skip to question 6 
[image: page2image3303896672][image: page2image3303897264][image: page2image3303897600][image: page2image3303897872]
LONG LAST 7 DAYS SELF-ADMINISTERED version of the IPAQ. Revised October 2002. 
5. How much time did you usually spend on one of those days doing moderate physical activities as part of your work? 
_____ hours per day _____ minutes per day 
6. During the last 7 days, on how many days did you walk for at least 10 minutes at a time as part of your work? Please do not count any walking you did to travel to or from work. 
_____ days per week
No job-related walking Skip to PART 2: TRANSPORTATION 
7. How much time did you usually spend on one of those days walking as part of your work? 
_____ hours per day _____ minutes per day 
PART 2: TRANSPORTATION PHYSICAL ACTIVITY 
These questions are about how you travelled from place to place, including to places like work, stores, movies, and so on. 
8. During the last 7 days, on how many days did you travel in a motor vehicle like a train, bus, car, or tram? 
_____ days per week
No traveling in a motor vehicle Skip to question 10 
9. How much time did you usually spend on one of those days traveling in a train, bus, car, tram, or other kind of motor vehicle? 
_____ hours per day _____ minutes per day 
Now think only about the bicycling and walking you might have done to travel to and from work, to do errands, or to go from place to place. 
10. During the last 7 days, on how many days did you bicycle for at least 10 minutes at a time to go from place to place? 
_____ days per week
No bicycling from place to place Skip to question 12 
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LONG LAST 7 DAYS SELF-ADMINISTERED version of the IPAQ. Revised October 2002. 
11. How much time did you usually spend on one of those days to bicycle from place to place? 
_____ hours per day _____ minutes per day 
12. During the last 7 days, on how many days did you walk for at least 10 minutes at a time to go from place to place? 
_____ days per week 
No walking from place to place Skip to PART 3: HOUSEWORK, HOUSE MAINTENANCE, AND 
CARING FOR FAMILY 
13. How much time did you usually spend on one of those days walking from place to place? 
_____ hours per day _____ minutes per day 
PART 3: HOUSEWORK, HOUSE MAINTENANCE, AND CARING FOR FAMILY 
This section is about some of the physical activities you might have done in the last 7 days in and around your home, like housework, gardening, general maintenance work, and caring for your family. 
14. Think about only those physical activities that you did for at least 10 minutes at a time. During the last 7 days, on how many days did you do vigorous physical activities like heavy lifting, chopping wood, DIY or digging in the gardening? 
_____ days per week
No vigorous activity in garden or yard Skip to question 16 
15. How much time did you usually spend on one of those days doing vigorous physical activities in the garden? 
_____ hours per day _____ minutes per day 
16. Again, think about only those physical activities that you did for at least 10 minutes at a time. During the last 7 days, on how many days did you do moderate activities like carrying light loads, sweeping, washing windows, and raking in the garden? 
_____ days per week
No moderate activity in garden or yard Skip to question 18 
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LONG LAST 7 DAYS SELF-ADMINISTERED version of the IPAQ. Revised October 2002. 
17. How much time did you usually spend on one of those days doing moderate physical activities in the garden? 
_____ hours per day _____ minutes per day 
18. Once again, think about only those physical activities that you did for at least 10 minutes at a time. During the last 7 days, on how many days did you do moderate activities like carrying light loads, washing windows, scrubbing floors and sweeping inside your home? 
_____ days per week 
No moderate activity inside home Skip to PART 4: RECREATION, SPORT AND LEISURE-TIME 
PHYSICAL ACTIVITY 
19. How much time did you usually spend on one of those days doing moderate physical activities inside your home? 
_____ hours per day _____ minutes per day 
PART 4: RECREATION, SPORT, AND LEISURE-TIME PHYSICAL ACTIVITY 
This section is about all the physical activities that you did in the last 7 days solely for recreation, sport, exercise or leisure. Please do not include any activities you have already mentioned. 
20. Not counting any walking you have already mentioned, during the last 7 days, on how many days did you walk for at least 10 minutes at a time in your leisure time? 
_____ days per week
No walking in leisure time Skip to question 22 
21. How much time did you usually spend on one of those days walking in your leisure time? 
_____ hours per day _____ minutes per day 
22. Think about only those physical activities that you did for at least 10 minutes at a time. During the last 7 days, on how many days did you do vigorous physical activities like aerobics, running, fast bicycling, or fast swimming in your leisure time? 
_____ days per week
No vigorous activity in leisure time Skip to question 24 
LONG LAST 7 DAYS SELF-ADMINISTERED version of the IPAQ. Revised October 2002. 
23. How much time did you usually spend on one of those days doing vigorous physical activities in your leisure time? 
_____ hours per day _____ minutes per day 
24. Again, think about only those physical activities that you did for at least 10 minutes at a time. During the last 7 days, on how many days did you do moderate physical activities like bicycling at a regular pace, swimming at a regular pace, and doubles tennis in your leisure time? 
_____ days per week
No moderate activity in leisure time Skip to PART 5: TIME SPENT 
SITTING 
25. How much time did you usually spend on one of those days doing moderate physical activities in your leisure time? 
_____ hours per day _____ minutes per day 
PART 5: TIME SPENT SITTING 
The last questions are about the time you spend sitting while at work, at home, while doing course work and during leisure time. This may include time spent sitting at a desk, visiting friends, reading or sitting or lying down to watch television. Do not include any time spent sitting in a motor vehicle that you have already told me about. 
26. During the last 7 days, how much time did you usually spend sitting on a weekday? _____ hours per day 
_____ minutes per day 
27. During the last 7 days, how much time did you usually spend sitting on a weekend 
day?
_____ hours per day 
_____ minutes per day
This is the end of the questionnaire, thank you for participating. 











Appendix. F
Food Diary Information, Example and Template.[image: ]
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Percentage of met targets

[CATEGORY NAME]
57.4%

[CATEGORY NAME]
40.74%

[CATEGORY NAME] 41.66%

Active	Moderate	Low	0.625	0.45	0.34	
Fruit and Vegetable Consumption

ACTIVE
MODERATE
LOW


4.5666666666666673	3.1999999999999997	4.2750000000000004	Physical Activity  Category


Average intake/ Day



Snack Intake

Active
Moderate
Low

2.4333333333333331	2.4999999999999996	2.35	Physical Activity Level


Average Snack Intake/Day



Take-away/Week

Active
Moderate
Low

2.6666666666666665	1.3333333333333333	2.25	Activity Levels


Average Takeaway/ Week
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Activity Scalt
Participants V> b levels  BMI Keal Intake  Fruit+Veg/DaSnacks/Day Sugar(g)  Fat(g) CHO@  Protein(g) Calclium(g) Iron(g)

1 1-ACTIVE

2 2-ACTIVE

3 3-ACTIVE

4 4-ACTIVE

5 5-ACTIVE

6 6-ACTIVE

7 7-MODERATE
8 8-MODERATE
9 9-MODERATE
10 10-MODERATE
11 11-MODERATE
12 12-MODERATE
13 13- LOW

14 14-LOW

15 15-LOW

16 16- LOW
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5 DAY FOOD, FLUID AND ACTIVITY DIARY

PERSONAL INFORMATION
AGE ..

WEIGHT INKG ..

HEIGHT IN METRES ...

Activity level (Minutes per Week) of moderate to vigorous exercise .

Activity Frequency (how many times per week do you exercise?) .

Specific Dietary Considerations: Allergies? Gluten Free? Vegetarian/ Vegan?

The more detail you provide the more accurate the assessment will be. Use the guide to help you.
You can use handy measures such as tablespoons, slices of bread, teaspoons and handfuls.

Five Day FOOd Diary — purpose of sty  ssertationauestionnare: Anne gk
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EXAMPLE FOOD DIARY : please read the checklist below and use the guide to assist you in the format required.

For the purpose of this study if possible. could you be as specific as possible, For instance:

1.
2. i .
3. Please provide the time you ate the type of food and the quantity.
4. Please include within the exercise section the Type of exercise, the duration and the intensity level.
5. Please include alcohol consumption in the food diary.
6. Please be as honest and as accurate as possible, and do not miss any foods out. The pur, eating habits with
no judgement or critique, and a mixture of health behaviours will be important for the study.
Date: 1010172020, Wednesday Thursday Friday Saturday Sunday
Exerci Jog - 45 Minutes - Moderate B Walking — 1 hour — Light | Fockey- 70 minutes — Gym—1 hour—
Type + Duration + Moderate to vigorous. Vigorous,
Intensity
‘Approximate Water | 5 Cups 2Cups Jcups OWater 7Cups
Intake (CUPS):
Food: Time + Food | & am— Porridge — 1 cup 9am —Pancakes - 2 8am- Granola 1 cup — Low | 9am —1 banana— 1
Type + Quantity. Honey~2tbsp pancakes Fat Greek yoghurt 3tbsp | handful of nuts
10.am 1 cup white coffee 0am- Black Coffes —1 Cup | 10am - Mars Bar—1 2pm — Lpint beer + Fried | 3pm - Nandgs - Hall
With whole milk Chips Chicken ~ Peas and

chips

7pm — Wholegrain Pasta — 1 cup.

T1am - Grapes — 1 Handful

2pm-Chicken, Bacon and
mayo Sandwich- (White
bread)

‘Bpm- homemade Chicken

Curry - Brown rice ~ 1 cup.

‘6pm- Flomemade
Burgers- 1 bun with
salad

2pm — Mixed Nuts — 1 handful

2pm —Mixed Salad — 2 cups
Tinned tuna-Light Mayo 2tbsp

‘6pm Spaghett Bolognaise
1 large portion

70-2am— 7 Pints larger

3pm —Kit Kat -2 Fingers

Spm — Fish Fingers —2—
Oven Chips- 3 handfuls

0pm - White Wine- 1
large glass

Spm — Chips from takeaway —
Small- 1 Small Battered Sausage

7pm — Hot Chocolate- Semi
‘Skimmed Milk — 1 cup.

Five Day FoOd Diary — purpose of sty - issetaionauestionnre: A ¢
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PLEASE LIST ANY SUPPLEMENTS YOU HAVE TAKEN: .

Date: Wednesday Thursday Friday Saturday

‘Approximate Water
intake (CUPS):

Exercise:

Time: Food Type:
Amount.

Five Day Food Diary
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