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Abstract
The aim of this study was to establish whether a lack of kitchen facilities in a career that does not have a permanent workplace, has an effect on an individual’s health while working long shifts. A total of 10 domiciliary care workers were asked to complete food diaries for two working and two non-working days, along with a General Nutrition Knowledge Questionnaire. The results found the participants were deficient in the majority of nutrients on the days that they were working, and there was significant differences between their nutritional intake on working days compared to non-working days (p<0.05), however despite the participants scoring high on the General Nutrition Knowledge Questionnaire, there was a very weak correlation between their nutrition knowledge and practice.
Chapter 1: Introduction
World Health Organisation (2012) found that the workplace has a direct influence on employee health, and that poor nutrition is thought to be the leading cause of loss of healthy life. Poor diet and excess body weight impact directly on employers, as obesity is the most common and costly health problem found at work (Mhurchu & Aston, 2010), because it contributes to so many serious health conditions such as type 2 diabetes, cardiovascular disease and many common cancers (Ezzati & Lopez, et al., 2002). 
Black (2008) suggests that if a workforce are healthy, it would not only improve health for the individuals but also bring benefits to employers and society, as individuals spend up to 60% of their waking hours in their workplace, workplace interventions have significant potential to improve dietary habits and health. A healthy workforce could also create a positive image for a business, especially in a business such as a care company where the carers are responsible for individual’s health and wellbeing (Cabinet Office Strategy Unit 2008). 
Harrington (2001) undertook a study and found that the amount of people who work shifts is rapidly increasing, meaning there are many approaches to shift work. An employee may work one of three eight-hour shifts in a workplace that operates 24 hours, or they may work 12 hours a day for four straight days and then be off for the next four days. 
Gifkins & Johnston, et al., (2018) reported that for nurses, shift work is a necessity, as they are required to provide 24-hour continuous care for patients, in a study which they investigated differences and similarities in the food choices and eating patterns of nurses exposed to different lengths of time in shift work, they found that meal skipping at work due to high workload, was detailed more by experienced nurses and that shopping and preparing home cooked meals in advance was used to manage food intake.
[bookmark: bbib14][bookmark: bbib36][bookmark: bbib25][bookmark: bbib29]Humans are biologically primed to eat during the daytime, with lower hunger ratings (Centofanti & Dorrian, et al., 2018), slower gastric emptying (Goo & Moore, et al., 1987), reduced glucose tolerance (Van Cauter, 1992), increased insulin resistance (Morgan & Shi, et al., 1999) and impaired insulin secreting β-cell function (Rakshit & Quin, et al., 2015) during night-time hours.
The NHS & Community Care Act (1990) called for a reduction in residential care for older people and an increase in the provision of home care to be received by domiciliary carers visiting clients in their own home a specified number of times per day. This role would replace district nurses and would include duties such as administrating medication, bathing and toileting (Bolton & Wibberley, 2014). According to Rubery & Urwin (2011), carers work long unsociable hours and receive low pay, which could result in a negative impact on their nutritional intake and health. 
The Working Time Regulations state that all employees are entitled to a minimum daily rest of 11 hours between finishing work and starting the next day, a weekly rest period of 24 hours within each seven day period, and a break of 20 minutes if the working day is more than six hours long; however care workers who are required to travel to different appointments during their working day are exempt from this (GOV, 2019). 
The author was previously employed as a community carer for 12 years, while suffering with type one diabetes it was important to be conscious around eating times, which then created an enhanced interest in this topic.
Although domiciliary carers have a similar career and shift pattern to nurses, there is a lot more research into the health and wellbeing of nurses than there is for domiciliary carers. Therefore, the aim of this study is to investigate how a lack of kitchen facilities in a career that does not have a permanent workplace effects an individual’s health during long shifts.
The objectives of the study were to undertake research into carers shift patterns and eating habits, in order to do this, a relevant questionnaire was chosen, and a food diary template was designed. After this, suitable participants were chosen to complete the food diaries and questionnaires and this data was then analysed in order to establish a link between carers nutritional knowledge and practice, therefore leading to an understanding of  whether there is a difference in nutritional intake on working and non-working days.
The proposed hypothesis was that the health of domiciliary carers who work long shifts, suffers as a result of not having kitchen facilities to allow for good nutrition. 

























Chapter 2: Literature Review
This section will look at the health and well-being of domiciliary care workers and what research literature has already been completed.
2.1: Legislation
During the 1990s, substantial changes took place in international legislation on working time. The New European Directive on Working Hours (1993) introduced specific measures relating to the scheduling of shifts and rest periods whereas on a broader scale, the International Labour Organisation (ILO) introduced in 1990 radical new standards for working patterns. The object of each of these measures was to limit hours worked because long or abnormal work patterns are deemed to be hazardous to health. The main features of the European Directive as incorporated into United Kingdom law include, no more than 48 hours a week averaged over a 17-week period; A minimum daily rest period of 11 consecutive hours; A minimum weekly rest period of 24 or 48 consecutive hours averaged over 14 days; A minimum of 20 minutes rest in any work period of more than 6 hours; A maximum of 8 hours night work every 24 hours averaged over a 17-week period; free health assessments for night workers and paid annual leave of at least 4 weeks. However care workers who are required to travel to different appointments during their working day are exempt from this and often work a day shift and an evening shift in the same day meaning working hours from 7am until 10pm. Extended hours of work is generally accepted to mean working more than 48 hours a week. This can occur on either day work or shift work due to either a high number of hours worked per day or a higher number of days worked per week.
2.2: Employee health and well-being
Over recent decades, the UK has recognized the importance of employee health and well-being in the modern workplace. Health is a state of complete physical, mental and social well-being and not merely the absence of disease or infirmity (World Health Organisation, 2019). Sartorius (2006) defined health with three concepts, the first is that health is the absence of any disease or impairment, the second is that health is a state that allows the individual to adequately cope with all demands of daily life and the third defines health as a state of balance that an individual has established within themselves and between their self and their social and physical environment. World Health Organisation, (2019) says that poor nutrition can contribute to stress, tiredness and our capacity to work, over time it can contribute to the risk of developing some illnesses and other health problems, this would support the theory that poor nutrition results in poor health. MacDonald (2005) states that nutrients from food should keep us healthy and fight disease, but when overeaten, food can cause damage to the body.
Health & Safety Executive (2007) stated that for 2006/07 almost 30 million days were lost because of work-related illness. Stress, depression or anxiety accounted for 13.8 million days lost or 46% of all reported illnesses making this the single largest cause of all absences attributable to work-related illness. Over the last 5 years, work-related stress, depression or anxiety remains for each year the single most reported complaint.
2.3: What is a healthy diet?
In the UK, government dietary recommendations reflect evidence based advice from independent expert committees, namely the Committee on Medical Aspects of Food and Nutrition Policy, also known as COMA and the Scientific Advisory Committee on Nutrition also known as SACN, (Public Health England, 2016). Dietary Reference Values also referred to as DRVs, are used to assess or plan the diets of groups of people (Lean and Combet, 2017). Department of Health (1991) states that requirements for most nutrients differ between age and sex, DRVs have been set for groups of ages for both males and females, so in theory the whole population has been covered, these figures are for the groups outlined, but individuals may have slightly different requirements i.e. due to medical conditions etc. 
Public Health England, (2016) report that typically, on average an adult male should consume approximately 2500Kcal, 333g of carbohydrate, 55.5g of protein and less than 97g of fat per day, whereas on average an adult female should consume approximately 2000Kcal, 267g of carbohydrate, 45g of protein and less than 78g of fat per day, as well as these macronutrients there are also recommendations for the less known micronutrients, these recommendations are displayed below in table 1.
Table 1 – Recommendations for adult males and females (Public Health England, 2016).
	
	Male
	Female

	Thiamin (mg)
	1.0
	0.8

	Riboflavin (mg)
	1.3
	1.1

	Niacin (mg)
	17
	13

	Vitamin B6 (mg)
	1.4
	1.2

	Vitamin B12 (ug)
	1.5
	1.5

	Folate (ug)
	200
	200

	Vitamin C (mg)
	40
	40

	Vitamin A (mg)
	700
	600

	Vitamin D (ug)
	10
	10

	Calcium (mg)
	700
	700

	Phosphorus (mg)
	550
	550

	Magnesium (mg)
	300
	270

	Sodium (mg)
	1600
	1600

	Potassium (mg)
	3500
	3500

	Chloride (mg)
	2500
	2500

	Iron (mg)
	8.7
	14.8

	Zinc (mg)
	9.5
	7.0

	Copper (mg)
	1.2
	1.2

	Iodine (ug)
	140
	140



In 1994, a diagram illustrating national food guidelines was introduced to help educate the public about the guidelines, this was most recently updated in 2016 and was renamed the eat well guide. It was previously known as the eat well plate and was designed to look like a plate with a knife and fork next to it. The name was changed to eat well guide in 2016 as it was thought that by using the name, the eat well plate the public would think of it more as a diet than information about healthy eating, some of the other changes include taking away the knife and fork, including hydration message, food labelling, and updating the proportion sizes (Public Health England, 2016). The eat well guide is now a diagram of a pie chart which is split into five groups, indicating the proportion of each food group. These proportions are Fruit and vegetables 40%, Bread, other cereals and potatoes 38%, Meat, fish, beans, pulses and alternatives 12%, Milk and dairy foods and dairy alternatives 8%, and Oil and spreads 1% (Lean and Combet, 2017). Public Health England (2016) states the eat well guide is for the whole population, as in government recommendations, energy requirements for ages 11 and above are set at the same value as for adults, this is to help address the increase in overweight and obese individuals. The basic guidelines of the eat well guide are as follows.
· Eat at least 5 portions of fruit and vegetables a day.
· Base meals on potatoes, bread, rice, pasta or other starchy carbohydrates, and choose wholegrain where possible.
· Have some dairy or dairy alternatives.
· Eat some beans, pulses, fish, eggs, meat and other proteins (including 2 portions of fish every week, one of which should be oily).
· Choose unsaturated oils and spreads and eat in small amounts.
· Drink 6-8 cups/glasses of fluid a day. 
Public Health England (2016) encourages organisations and individuals to use eat well guide to recommend clear guidelines about nutritional requirements. As well as being used by the NHS and health care professionals, it is used by other organisations such as, charities and educational settings. Lean and Combet (2017) suggest that although the public recognise the eat well guide, they have not been able to use it in daily life to change their diets. A new project has been developed called the eat well week, which provides interchangeable meals for several days, which meet the requirements for a healthy diet.
2.4 The importance of a healthy diet
The importance of consuming a healthy balanced diet has been documented over the years. Obesity is now one of the biggest public health problems within the UK, in 1999 figures were published indicating that in England, more than 60% of men and 50% of women were overweight, with 17% of men and 20% of women being clinically obese (Drummond 2003). In recent research The Health Survey for England has found that in 2015 there had been an average increase in numbers of obesity for both male and female of 8% (National Health Service 2017), suggesting that obesity is becoming a bigger problem.
Metabolic research shows calorie requirement rises with weight gain, long term studies have proven that obese people cannot survive on the same calorie intake as thinner people without losing weight (Lean and Combet 2017).
Obesity is described as when a person is more than double their ideal weight, this is due to an excess of body fat (Macdonald 2005). The most common way of measuring if a person is obese is by working out their body mass index, also known as BMI. This works out a person’s weight in comparison to their height and is calculated by weight (kg) / [height (m)]2. The result is then categorized into one of five groups, underweight = <18.5, normal weight = 18.5–24.9, overweight = 25–29.9, obese = 30-40, and greatly obese is 40+ (Lean & Combet 2017).
Although obesity is an increasing problem in the UK, Russell & Elia, (2010) state that malnutrition is clearly known to lead to illness and disease, delays recovery from illness and increase mortality. More than 3 million individuals are estimated to be at risk of malnutrition in the UK, of whom about 93% live in the community, malnourished patients stay in hospitals longer than non-malnourished patients, resulting in an increased cost to society. Lean & Combett (2017) state that malnutrition is poorly recognized and often remains undiagnosed and untreated. In 2007, it was estimated that the cost of disease-related malnutrition in the UK was £13 billion (Russell & Elia, 2010). 
Depression is a psychological disorder associated with major symptoms such as increased sadness and anxiety, loss of appetite, depressed mood, and a loss of interest in pleasurable activities (Kennedy, 2008). Rao & Asha, et al., (2008) found that when looking at the diet of people who suffer with psychological illnesses such as depression, it was clear that their nutrition was inadequate, it was thought that poor food choices was leading to people selecting foods that could contribute to such psychological illnesses. Macdonald(2005) suggests that the amount of people with depression has increased, with one in five people suffering from it at some stage in their lives, people suffering from depression may eat foods higher in sugar and fat to “comfort eat” causing them to gain weight. Sufferers may then loose self-esteem due to gaining weight, causing their depression to deteriorate, which in time could cause them to lose motivation to eat healthily, causing them to once more gain weight.
Ezzati & Lopez, et al., (2002) states that poor nutrition is a significant contributor to non-communicable diseases such as type two diabetes, hypertension and coronary heart diseases, and that these illnesses are the leading cause of loss of healthy life, causing approximately 17 million deaths and over 160 million lost years of healthy life in the year 2000. Rayner & Scarborough (2005) found that the cost of food related ill health is estimated to cost the National Health Service approximately £6 billion each year. Poor diet and excess body weight have a direct effect on employers, as obesity is the most common and costly health problem encountered at work with around 16 million lost working days attributable to obesity-related illness in the UK in 2002 (Van Duijvenbode & Hoozemans, 2009). Black (2008) reported that achieving a healthy workforce should therefore not only result in improved health for individuals, but also result in economic benefits to employers and society. With up to 60% of peoples time being spent inside their workplace, work place interventions have a large potential to make changes to individuals habits resulting in an improved overall health and fitness, which could then lead to changes to the family life resulting in improvements to the health and fitness of families. 
2.4 Health in the workplace
The European Network for Workplace Health Promotion (2019) defined workplace health promotion as the combined efforts of employers, employees and society to improve the health and well-being of people at work. This vision of workplace health promotion places particular emphasis on improving the work organization and working environment, increasing workers' participation in shaping the working environment, and encouraging personal skills and professional development.
Cabinet Office Strategy (2008) suggests that a healthy workforce would also help create a positive image to the company, this is especially the case in health and social care settings were employees are involved in advising the public about health issues as Department of Health (2008) revealed that overweight people question the validity of advice given by overweight health professionals 
Cousineau & Houle, et al., (2008) found that there is a growing awareness among the public and private sectors that worksite initiatives are vital in nutrition education and obesity prevention, and that such interventions can result in employees choosing to consume less calories and increase their intake of fruit and vegetables.
Non-communicable diseases risk factors such as physical inactivity and obesity have been widely reported among nurses in countries like Australia, United Kingdom, New Zealand and South Africa (Blake & Malik, et al., 2011). Similarly, Skaal & Pengpid (2011) reported that nearly one in five of the South African healthcare workers, including doctors, dentists, nurses, radiographers, physiotherapists and occupational therapists, reported having Non-communicable diseases such as hypertension and type two diabetes.
Shift work occurs in many industries including military, law enforcement, security, healthcare, retail, hospitality, emergency services and any facility that houses people 24 hours a day such as prisons, nursing homes and hotels (Rajaratnam, & Arendt, 2001). Although the increase in shift work has resulted in an increase in flexibility in work schedules, increased the amount of services throughout the day and night and created many career opportunities, the negative effects of shift work are becoming more prominent (Harrington, 2001). De Bacquer & Van Risseghem, et al., (2009) state that the high prevalence of health-related conditions and risk factors such as obesity, overweight, physical inactivity, and poor eating habits has been reported amongst shift and rotational night shift workers.
As patient care requires a 24-hour service, working hours usually fall outside the typical 9am to 5pm working day. Shift work can have a negative impact on the individual, Swartz (2006) reported that working shifts can lead to increased drug use, job-related stress, poor job performance, insomnia and disrupted social and family life. 
Tepas, (1990) suggests that from a psychosocial perspective, shift workers commonly experience a mismatch between their daily routines including mealtimes and those of family and friends, which may cause disrupt to their eating habits. 
A study was conducted where they investigated differences and similarities in the food choices, and eating patterns of nurses exposed to different lengths of time in shift work, they found that meal skipping at work due to high workload, was detailed more by experienced nurses and that shopping and preparing home cooked meals in advance was used to manage food intake (Gifkins & Johnston, et al., 2018).
Wong, et al., 2010, stated that shift work induces stress, disturbs family life and interrupts regular meal schedules and by carrying out a study of 662 nurses who worked shifts on a full-time basis in a hospital, it was found that shift duties were positively associated with abnormal eating behavior among nurses working in hospitals.
Strzemecka, & Bojar, et al., (2014) found that only 8% of shift workers consumed three meals or more a day, 46% considered their eating habits as inappropriate and 68% stated that shift work is the reason for their nutrition habits.
Short term changes in food intake are known to affect many aspects of cognitive performance, mood and wakefulness, such as skipping meals, as this can lead to a short term effect of loss of energy causing the individual to not be able to perform their duties to the full potential, or it could lead to the long term effect of lack of essential nutrients potentially causing illness (Dye, & Lluch, et al., 2000), supporting Millar, (2013) who reported that a very common deficiency is iron deficiency, this can lead to and can be known as anemia, anemia causes symptoms that include making the person look pale, feel very tired and general weak.
Knutson, & Andersson, et al., (1990) found that after six months of shift work, the workers demonstrated a decrease in the intake of fibre due to the reduction of green vegetables that were being eaten, and an increase in sucrose due to the higher intake of soft drinks. 
Baron, & Reid, et al., (2011) found that eating after 8pm may increase the risk of obesity. Due to a change in eating habits, Morgan, & Shi, et al., (2011) also claim that shift workers have a higher risk of CHD and type 2 diabetes because they consume a large proportion of their daily energy and carbohydrate intake in the late evening or night-time, a factor which increases the risk of disease.
Macdonald (2005) suggested, poverty is also putting more pressure on individuals to work long hours which is leading to an increase in the amount of people who consume microwave meals as they are convenient, this consequently leads to a decrease in the amount of people who learn to cook. This is supported by Frobisher & Jepson et al., (2005) who report home economic classes have been removed from many educational systems in Britain since 1988, and instead have been replaced with more theoretical classes such as ‘Science, Design and Technology or Health Education,’ which only cover nutrition knowledge. This removal of cooking classes in school has led many to believe that the nutrition education is insufficient and takes away a vital opportunity for children to learn techniques needed to prepare healthy meals, which would be beneficial in preplanning meal times when working long shifts.
Soliah & Walter (2006) showed how people would prepare a meal if they knew how to, in the beginning only 23% of the college women prepared quiche in the study; but once they were taught how to, the number rose to 85%. Without cooking competence, people are more likely to eat meals that were pre-prepared or order a takeaway.
Although domiciliary carers have a similar career and shift pattern to nurses, there is a lot more research into the health and wellbeing of nurses than there is for domiciliary carers. Therefore, the aim of this study is to investigate how a lack of kitchen facilities in a career that does not have a permanent workplace effects an individual’s health during long shifts.
2.5 Summery
In conclusion, Domiciliary carers are exempt from the working times legislation brought out in 1990 to limit hours worked because long or abnormal work patterns are deemed to be hazardous to health. The term health can be defined with three concepts, these being, the absence of any disease or impairment, a state that allows an individual to adequately cope with all demand of daily life, and a state of balance that the individual has established within themselves and between their selves and their social and physical environment. World Health Organisation, (2019) says that poor nutrition can contribute to stress, tiredness and our capacity to work, over time it can contribute to the risk of developing some illnesses and other health problems.
Public Health England, (2016) report that typically, on average an adult male should consume approximately 2500Kcal, 333g of carbohydrate, 55.5g of protein and less than 97g of fat per day, whereas on average an adult female should consume approximately 2000Kcal, 267g of carbohydrate, 45g of protein and less than 78g of fat per day, and to assist the public with achieving this healthy diet, an illistation known as “the eat well guide” was introduced in 1994. 
Poor nutrition is a significant contributor to non-communicable diseases such as type two diabetes, hypertension and coronary heart diseases, but also psychological illnesses such as depression and that these illnesses are the leading cause of loss of healthy life.
Obesity is now one of the biggest public health problems within the UK, in 1999 figures were published indicating that in England, more than 60% of men and 50% of women were overweight, however currently more than 3 million individuals are estimated to be at risk of malnutrition in the UK, and malnutrition is clearly known to lead to illness and disease, delays recovery from illness and increase mortality.
As shift work is hugely increases due to shops opening longer hours and fast food restaurants becoming 24 hours, it is important for workplaces to understand the importance of their employer’s health and well-being.







Chapter 3: Methodology
This section will describe how the study was completed.
3.1 Rationale
For the purpose of this study, a General Nutrition Knowledge Questionnaire and food diary were used to collect quantitative data (See Appendix 1 & 2). Quantitative data collection is a lot easier to analyse due to the findings being represented by numbers and therefore easy to compare and to gather the data, making it quicker and more accurate (Mcloed, 2008). This data can then be put into clear graphs, giving a clear view on people’s responses to each question and makes it easier to compare (Mcloed, 2008). 
There are several advantages of food diaries such as providing a large amount of information about the participants day to day nutritional intake, food diaries are also low cost and do not require professionals to obtain the information and they could also be completed on the go if needed before the participant forgot what they had eaten (Shim & Oh, et al., 2014). The disadvantage of using a food diary meant that it relied on the individual to be honest and accrete (Black & Prentice, et al., 1993), there is a risk that it may not be the most reliable source of information as everyone’s opinion about portion size differs (Lean and Combet, 2017), to minimise this risk all food diaries were kept anonymous to prevent embarrassment and encourage honesty.
24-hour recall was considered, this is a short-term method where the individual is asked to recall their intake for the past 24 hours, this can be used by a doctor or dietician on a first visit if a food diary has not been recorded. Margetts and Nelson (1997) explained that this provides a detailed description of their intake as it requires an interviewer, the individual can be asked to provide more detail if required, however this is not suitable for an individual who may be suffering memory loss and cannot be used to record intake from more than 24 hours ago. This process was discarded as it could also become expensive if a trained interviewer were required to interview each participant.
Food Frequency Questionnaires (FFQ) is to obtain the frequency of the consumption of different foods over a certain time period usually a month or year, it consists of a list of foods and drinks in which the individual records how much of each they have consumed, these are usually used for large studies such as a study about the risk of heart disease in people who eat fatty foods. Strengths of the food frequency questionnaire are that it is easy to complete, does not usually require an interviewer, information can be recorded over a long period of time and they can add to research, however this was method was discarded as limitations include that they are specific to the study group and can not be used generally, they can be difficult to analyse and they do not take details into account such as portion sizes.
A questionnaire is a way of collecting a lot of information from a wide variety of people in a small-time scale, meaning a lot of data can be collected (McLeod, 2014). An advantage of using questionnaires to gain knowledge is that there was no time limit for the participants to answer each question which could cause them to feel more relaxed leading to more honest answers, however problems with using a questionnaire included that the respondent may have tried to answer the questionnaire in a way to make themselves look knowledgeable or researched the correct answer rather than what they believed to be correct (Pattern, 2014). Although closed questions are easier to analyse than open questions, using closed questions means that all respondents only get the same choices for the answer. Closed questions lack any detail or personality and sometimes they make the respondent answer with an answer they do not necessarily believe. (McLeod, 2014). Another problem with both a food diary or questionnaire is that if the participant may have had reading or writing difficulties, they may have struggled to complete the questionnaire or food diary.
3.2 Participants
Initially there was going to be (n=12) participants, however two were removed from the study due to not working a minimum of 12-hour shifts. 
Participants were a random sample of carers (n=10) from a selected domiciliary care company located in west wales, the advantage of using a random sample was that the sample would represent the target population and eliminate sampling bias (Elfil & Negida, 2017). However to use a complete random sample would be expensive and time consuming so the random sample was taken from a selected domiciliary care company, the advantage of partly using convenience sampling was that it was a quick way and easy of recruiting participants. 
The participants consisted of (n=5) males and (n=5) females aged between 21 and 51. Eligibility requirements included working for a minimum of 12 hours a day for two days in a week. 



3.3 Design
A pilot study was carried out before the study, this was needed as pilot studies minimise difficulties for participants in the study as it enables errors to be discovered and rectified first (Bell, 2005). 
Participants of the pilot study (n=3) were given the same food diary and questionnaire in order to determine whether changes were needed, it was decided that the current design was successful so no changes were made, and the results were included in the final study.
Four days was decided as it was a reasonable expectation for the participants to carry out the task before giving up, also it allowed the number of participants to be manageable for the researcher to be able to analyse that amount of food diaries.
3.4 Instrumentation
The questionnaire used in this study was the validated General Nutrition Knowledge Questionnaire (GNKQ) (Kliemann & Wardle, et al., 2016), it was important to use a validated questionnaire to ensure that it was designed and set out correctly ensuring that it did not push the respondent filling it out to answer in a certain way (Brace, 2008). Questions in the GNKQ covered a broad range of general and nutrition topics, which provided a quick, valid and reliable tool to assess nutrition (Furber & Roberts, et al., 2017). Wardle & Parmenter, et al., (2000) state that studies have also found a positive and significant relationship between the GNKQ score and healthy dietary intake.
The food diary used was designed to allow participants to include as many different foods that were eaten each day, there was space to explain portion size and for them to acknowledge whether it was a working day or non-working day.
Equipment required for the participants included a blank food diary, a knowledge questionnaire, and a pen. Equipment required for the researchers included a computer, a nutritional analysis Nutritics (2018) account and access to Excel and SPSS.
The software was chosen to be used as it has many positive features such as preloaded portion sizes, this was helpful as weighed food diaries were not used, so to be able to see the average portion size it made it easier to judge the individual’s nutritional intake. Basic recipes are included in the software, such as home-made spaghetti bolognaise or shepherd’s pie, this saves a lot of time instead of having to insert all separate ingredients. Nutritics also calculates all nutrients and vitamins including some that are less well known and may be missed out on other occasions. 
A major negative feature of Nutritics is that it does not allow for editing of the individual’s requirements, such as an individual who wished to follow a low carbohydrate nutritional intake, however this was not an issue for this study as all participants information was based on the concept that they were following a general diet. 
3.5 Procedure
The main points to consider while collecting data for this investigation was to ensure that the individuals understood that all information would remain confidential, the food diaries needed to include some personal information such as height, gender, weight and activity levels in order to fully analyse the data, however no names or identifying information were included. The Data Protection Act 1998 was followed by securely protecting all information with a password, and a back-up was kept under lock and key (GOV, 2019). 
The aim of the study was explained before consent was obtained by all participants (See Appendix 3) on the understanding that all information was confidential, and participation could be withdrawn at any time without giving any reason. 
Participants were asked to complete a food diary for four days, two working days where they worked for a minimum of 12 hours spread out between 7am and 9pm, and two non-working days; All participants were asked to complete the diary in as much detail as possible and to include their gender, height, age, activity levels and any supplements that they consumed each day. The participants were then asked to complete a General Nutrition Knowledge Questionnaire in order to determine their level of knowledge about nutrition. 
3.6 Reliability and Validity
The questionnaire used in this study was the validated General Nutrition Knowledge Questionnaire (GNKQ) (Kliemann & Wardle, et al., 2016), it was important to use a validated questionnaire to ensure that it was designed and set out correctly ensuring that participants were not pushed into answering in a certain way (Brace, 2008). If a questionnaire that had not been validated had been used, the individual questions may not have been relevant or the questions could have been confusing or difficult to answer for the respondent., which would have led to the wrong question or even the questions to have not been answered at all. (Mcloed.2014). Questions in the GNKQ covered a broad range of general and nutrition topics, which provided a quick, valid and reliable tool to assess nutrition (Furber & Roberts, et al., 2017).
3.7 Ethics
The main points to consider while collecting data for this investigation was to ensure that the individuals understood that all information would remain confidential, the food diaries needed to include some personal information such as height, gender, weight and activity levels in order to fully analyse the data, however no names or identifying information were included. The Data Protection Act 1998 was followed by securely protecting all information with a password, and a back-up was kept under lock and key (GOV, 2019). All participants were asked to complete a consent form at the start of the research and were informed that they could immediately withdraw at any stage. The participants completed the food diaries and questionnaire independently so there were no health and safety concerns for where the research was being carried out. An ethics form was completed before gathering any data and no major risks to either the researcher or participants were identified (See Appendix 5).
3.8 Data Analysis
Each food diary was entered onto the dietary analysis software Nutritics (2018), in order to analyse (See Appendix 4) and compare each person’s average nutritional intake to the daily recommended values set out by SACN (2016). As the participants recommended values were different for each person, the percentage of each recommended nutrient the participants achieved was calculated in order to compare. 
The data collected from the knowledge nutrition questionnaire was used to form a correlation between the participants nutritional knowledge and their nutritional intake. This information was then used along with the data provided from the food diaries to decide how close to the daily recommended values they achieve. Finally, a T-Test was performed using SPSS (version 22.0) in order to establish whether there is a significant difference between their nutritional intake on working or non-working days. The P-value was set at <0.05 for a significant difference (See Appendix 6). Microsoft Excel was used for the descriptive information and the figures and tables used in the study.



Chapter 4: Results
This section will summarise all the results found from the data gathered within the study.
4.1 Participants
As table 1 shows, in total there were (n=10) participants and these participants consisted of (n=5) males and (n=5) females aged between the age of 21 and 51. 
Table 2 - A summary of all participants in the study.
	Participant
	Age
	Gender

	1
	35
	Male

	2
	46
	Male

	3
	25
	Female

	4
	21
	Female

	5
	30
	Female

	6
	47
	Male

	7
	29
	Female

	8
	45
	Female

	9
	51
	Male

	10
	28
	Male



4.2 Energy intake
Figure 1 shows the percentage of recommended values achieved by the participants for their calorie intake for energy on working and non-working days, it demonstrates that only one of the participants met 100% of the recommended value on the days that they were working, however, the other nine participants all increased their calorie intake on the non-working days, with the majority reaching the 100% recommended amount. 

Figure 1 – The percentage of recommended values achieved by the participants for their energy intake on working and non-working days.
There was a significant difference between the participants daily energy intake on working and non-working days (t = -3.698, df = 9, p = 0.005), with the number of participants meeting their daily energy intake being lower on working days than non-working days (Working days Mean = 75.20, SD = 19.107: Non-working days Mean = 100.30, SD = 11.036).
4.3 Carbohydrate intake
As can be seen in Figure 2, on working days none of the participants were meeting 100% of their recommended carbohydrate intake. Although only two of the participants reached 100% of their recommended carbohydrate intake on the non-working days, there was an increase for all participants and the majority received a minimum of 80% of their recommended daily amount. 

Figure 2 – The percentage of recommended values achieved by the participants for their Carbohydrate intake on working and non-working days.
There was a significant difference between the participants daily carbohydrate intake on working and non-working days (t = -3.656, df = 9, p = 0.005), with the number of participants meeting their daily recommended carbohydrate intake being lower on working days than non-working days (Working days Mean = 62.10, SD = 21.126: Non-working days Mean = 92.30, SD = 17.864).

4.4 Protein intake
As shown in Figure 3, on working days most of the participants were meeting 100% of their recommended protein intake. There was a decrease in protein intake for half of the participants on the non-working days, however eight of the ten participants still reached 90% of the amount of protein that is recommended for them.
Figure 3 – The percentage of recommended values achieved by the participants for their protein intake on working and non-working days.
There was no significant difference between the participants daily protein intake on working and non-working days (t = 0.783, df = 9, p = 0.453), with the number of participants meeting their daily recommended protein intake being higher on working days than non-working days (Working days Mean = 102.50, SD = 32.060: Non-working days Mean = 93.70, SD = 12.302).
4.5 Fat intake
Figure 4 shows that on working days four of the ten participants had at least 100% of the recommended amount of fat, however one participant received over double their recommended amount and two received half of their recommended intake. On non-working days, seven of the participants received the recommended amount and three of the 10 participants decreased their fat intake. 
Figure 4 – The percentage of recommended values achieved by the participants for their fat intake on working and non-working days.
There was no significant difference between the participants daily fat intake on working and non-working days (t = -0.191, df = 9, p = 0.853), with the number of participants meeting their daily recommended fat intake being lower on working days than non-working days (Working days Mean = 97.10, SD = 45.586: Non-working days Mean = 100.00, SD = 37.650).
4.6 Fibre Intake
Figure 5 shows 9 of the 10 participants increased their fibre intake on non-working days, and the majority of the participants were receiving very low levels of fibre on their working days.

Figure 5 - The percentage of recommended values achieved by the participants for their fibre intake on working and non-working days.
There was a significant difference between the participants daily fibre intake on working and non-working days (t = -4.493, df = 9, p = 0.002), with the number of participants meeting their daily recommended fibre intake being lower on working days than non-working days (Working days Mean = 51.50, SD = 22.892: Non-working days Mean = 78.30, SD = 14.119).
4.7 Iron Intake
Figure 6 shows none of the participants reached their daily recommended amount of iron on the working days, however they all achieved it on their non-working days.

Figure 6 - The percentage of recommended values achieved by the participants for their fibre intake on working and non-working days.
There was a significant difference between the participants daily iron intake on working and non-working days (t = -4.731, df = 9, p = 0.001), with the number of participants meeting their daily recommended fibre intake being lower on non-working days than working days (Working days Mean = 81.80, SD = 5.827): Non-working days Mean = 51.50, SD = 5.622).
4.8 General Nutrition Knowledge Questionnaire
Figure 7 shows that the majority of the participants scored high on the knowledge questionnaire. Although there is an increase in energy intake on the non-working days, there is a weak positive correlation and no significant difference between the participants score on the general nutrition knowledge questionnaire and the participants energy intake on both working (r = 0.182, p = 0.616), and non-working days (r = 0.212, p = 0.540). 

Figure 7 – The percentage of recommended values achieved by the participants for their energy intake on working and non-working days compared to their score on the general nutrition knowledge questionnaire.














Chapter 4: Discussion
The aim of the study was to establish whether a lack of kitchen facilities in a career that does not have a permanent workplace, has an effect on an individual’s health while working long shifts.
The results from the present study found that the majority of participants consumed a less healthy diet on the days that they were working, however although most of the participants showed a strong knowledge about nutrition, there was not a strong correlation between their knowledge and practise, this was because the amount of calories that were being consumed was below the recommended amount not above, however this can be equally as unhealthy, this supports the proposed hypothesis that the health of domiciliary carers who work long shifts, suffers as a result of not having kitchen facilities to allow for good nutrition. 
The majority of the participants received lower than their recommended amount of calories and carbohydrates on the days that they were working compared to the non-working days, this could lead to malnutrition. Malnutrition is defined as a state in which a deficiency, excess or imbalance of energy, protein and other nutrients causes adverse effects on the bodies form, or function (Stratton & Green, et al. 2003). this supports Rubery & Urwin (2011), who reported that carers work long unsociable hours and receive low pay, which could result in a negative impact on their nutritional intake and health. 
The findings also showed that the participants were not consuming enough iron on the days that they were working, as there was a significant difference between the participants daily iron intake on working and non-working days (t = -4.731, df = 9, p = 0.001), with the amount of iron consumption being lower on working days than non-working days (Working days Mean = 51.50, SD = 17.778); Non-working days Mean = 81.80, SD = 18.426), as Millar, (2013) stated iron deficiency can lead to and can be known as anemia, anemia causes symptoms that include making the person look pale, feel very tired and generally weak. If community carers are working long hours and become very tired and generally weak, it would cause difficulty in carrying out the day to day tasks involved in the career, including such tasks as administrating medication which ultimately could result in a fatality.
There was a significant difference in the participants daily dietary intake on working and non-working days (t = -3.698, df = 9, p = 0.005), with the number of participants meeting their daily energy intake being lower on working days than non-working days, (Working days Mean = 75.20, SD = 19.107: Non-working days Mean = 100.30, SD = 11.036). The majority of the participants also scored highly in the General Nutrition Knowledge Questionnaire; this suggests that they did have the knowledge about how to consume a healthy diet but on working days they could not manage to, this supports Soliah & Walter (2006) who stated that people would prepare a meal if they knew how to. 
The study showed a significant difference between the participants daily fibre intake on working and non-working days (t = -4.493, df = 9, p = 0.002), with the number of participants meeting their daily recommended fibre intake being lower on working days than non-working days (Working days Mean = 51.50, SD = 22.892: Non-working days Mean = 78.30, SD = 14.119), this supports Knutson, & Andersson, et al., (1990) who found that after six months of shift work, the workers demonstrated a decrease in the intake of fibre due to the reduction of green vegetables that were being consumed.
There was a significant difference between the amount of calories, carbohydrate fibre and iron consumed on working and non-working days, this would suggest that it is difficult to maintain normal eating behaviours while working these shifts, this supports Wong, et al., 2010, who stated that shift work induces stress, disturbs family life and interrupts regular meal schedules and found that shift duties were positively associated with abnormal eating behavior among nurses working in hospitals.
Dye, & Lluch, et al., (2000) claims that shift work can cause a change in eating habits leading to short term symptoms such as fatigue meaning the individual cannot carry out tasks that are needed, or more serious effects such as deficiencies in essential nutrients resulting in illness such as malnutrition or anemia, this was supported by this study as many of the participants were lacking in most of the nutrients, this also supports Gifkins and Johnston, et al., (2018) who say they found nurses often skipped meals due to high work load, and the theory that shift workers commonly experience a mismatch between routines such as meal times, which may cause disrupt to their eating habits (Tepas, 1990).
Blake & Malik, et al., (2011) and Skaal & Pengpid (2011) reported that obesity have been widely reported among nurses in many countries leading to an increase risk of illnesses such as type two diabetes, and hypertension, this study rejected these claims as not only was there a significantly lower amount of calories consumed on working days, but also a lower amount of fat, however the results did support Strzemecka, & Bojar, et al., (2014) who found that only 8% of shift workers consumed three meals or more a day, 46% of shift workers considered their eating habits as inadequate and 68% stated that shift work is the reason for their nutrition habits.
The findings suggest that there could be an increase in psychological illnesses for the participants due to their nutritional intake as Rao & Asha, et al., (2008) found that when looking at the diet of people who suffer with psychological illnesses such as depression, it was clear that their nutrition was inadequate, it was thought that poor food choices was leading to people selecting foods that could contribute to such psychological illnesses.
This would also support Health & Safety Executive statistics who stated that for 2006/07 almost 30 million days were lost because of work-related illness. Stress, depression or anxiety accounted for 13.8 million days lost or 46% of all reported illnesses making this the single largest cause of all absences attributable to work-related illness. Over the last 5 years, work-related stress, depression or anxiety remains for each year the single most reported complaint.
The study shows that changes could be made by the employer to further support a healthier lifestyle for the participants, this supports claims made by Cousineau & Houle, et al., (2008) who found that there is a growing awareness among the public and private sectors that worksite initiatives are vital in nutrition education and obesity prevention, and that such interventions can result in employees choosing to consume less calories and increase their intake of fruit and vegetables. This would in turn support The European Network for Workplace Health Promotion (2019) who defined workplace health promotion as the combined efforts of employers, employees and society to improve the health and well-being of people at work, and would also create an more positive image for the company as Department of Health (2008) revealed that overweight people question the validity of advice given by overweight health professionals.
The precision of food analysis is limited and will rarely be 'spot-on' as it relays on the client recording their daily intakes correctly and accurately (Foster & Matthews et al., 2018), therefore the results of the study may have been influenced as the food diaries were completed by the carers themselves, meaning they may not have been fully truthful with their dietary intake, also each individual could have a different interpretation of portion sizes resulting to two participants reporting the same dietary intake as different, for example a medium potato could be classed differently for different people, this could have been mitigated by asking the participants to weigh their food, however that may have made participants reluctant to contribute to the study. The study was a small-scale study due to having to the author having to individually analyse each food diary, this was very time consuming as nutrient data can be used in numerous types of analysis to answer a variety of research questions (Jrnjournal.org, 2018). All of the participants were selected from a local community care agency, however, in order to gain an insight into the nutritional intake of community carers nationally, the participants could have been selected at random across the country. 
As the participants had a deficiency in the majority of the macronutrients that were looked at in the study, this would suggest that they would also be low in other micronutrients such as Vitamin D, Calcium and Folate. 
Vitamin D can be made in the skin under the influence of ultraviolet light of wavelength between 290nm and 320nm, however in the UK no synthesis occurs in the skin between October and march due to the lack of sunlight (Lean and Combet, 2017), therefore Department of Health (1991) recommends a vitamin D intake of 10µg per day throughout the year, for everyone in the general UK population aged 4 and above, this is to help protect musculoskeletal health and to assist with calcium absorption. SACN (2016) say this can be achieved from a combination of natural food sources, fortified foods or supplements.
The daily recommended amount of calcium is 700g  per day, Lean and Combet, (2017) state that calcium is the largest mineral in the body, it is mostly found in the bone as it plays an essential part in hardening the skeleton and teeth, however it also used for nerve impulse transmission, muscle contraction and blood clotting (Gharibzahedi and Jafari, 2017). Shils and Shike (2006), state that the intake of low levels of calcium does not pose any immediate problems, however in long term it can cause osteoporosis, alternatively a high amount of calcium in the blood will lead to hypercalcemia, although this is never due to the ingestion of too much natural calcium sources and only ever due to use of supplements. Calcium is mostly found in milk and dairy products but can also be available in leafy green vegetables, small fish, dried figs, and nuts.
Folate, also known as B-9, helps the body create red blood cells and produce DNA, it helps brain development and nervous system functioning. It provides a vital role in the formation of a developing individuals brain and spinal cord. Folate deficiency can lead to severe birth defects, growth problems and anemia (Prado & Dewey, 2014).
The findings of this study may have important implications for employers, employees, families and also authorities, it may not be limited to benefiting carers as there as many other careers which have limited facilities, such as driving instructors, delivery drivers and builders. The study could benefit future research into the effect of this type of work on nutritional habits as previous research is very limited. Potential implications that could be introduced by employers from this study, could be to introduce a change to shift patterns, such as four, four-hour shifts instead of two eight-hour shifts, this would result in the employees being guaranteed a minimum of a four-hour break throughout the day. Authorities may wish to use the study to introduce new legislation as care workers who are required to travel to different appointments during their working day are currently exempt from new European Directive on Working Hours (1993), which is clearly having a detrimental effect to their health. Individuals may wish to improve their diet personally, a way to monitor their intake of nutrients could be to use the more advanced software’s such as web-based versions and apps which are based on the traditional nutritional analysis. These can be used by many groups of people such as weight loss groups or type 1 diabetics who need to count calories and carbohydrates, an app on their phone allows them to select the food intake and portion size and then informs them of the carbohydrate intake for that meal. Strengths of these software’s include that it may provide motivation for the individual, the apps are always available to provide the information, and portion sizes are taken into consideration (Thompson, et al., 2010), however limitations show that internet would need to be available to use these, also the individual would require some form of technology skills, and the individual may need training (Probst, and Tapsell 2007).
Further research into this area is needed in order to support the current research available, larger sample of participants and the use of weighed food diaries would allow for a more accurate results, a sample of carers from across the country rather than just the one care agency would take into account policies from other care agencies and would show what policies are working well or not so well, lastly, if the study included some qualitative data as well as quantitative data, this would the researcher to find out the way people think or feel about the subject. 



Conclusion
Shift work and a lack of kitchen facilities has a significant effect on nutritional intake, making nourishment and regular consumption difficult. Shift work causing increased workload, irregular mealtimes and lack of facilities all contributed to shift workers receiving deficiency in many nutrients resulting in them being more at risk of illnesses and malnutrition. 
Although shift workers received significantly less energy, carbohydrate fibre and iron than recommended on working days, there was no significant difference in the amount of protein and fat in their diet on working and non-working days.
In order to maintain preventative health care and the improvement of quality of life, shift workers should be provided with an easier access to meals and facilities to prepare food at specified times of the day.
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Appendix
Appendix 1. General Nutrition Knowledge Questionnaire.
Appendix 2. Example copy of food diary.
University of Wales Trinity Saint David Carmarthen
7 DAY FOOD, FLUID AND ACTIVITY DIARY
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INTRODUCTION (please complete all sections below)

Gender (male/female): 

Age:

Height in metres:
Weight in kg:
Are you happy at your current weight? Yes/No
Would you like to lose weight?	Yes/No
Would you like to gain weight? Yes/No
Are you physically active for at least 150 minutes each week? Yes/No
Please Note:
On the following page is a sample day’s intake that will help you to complete the food diary. 
The more detail you provide the more accurate our assessment will be. When you type in the boxes they will expand.
You can use handy measures such as tablespoons, slices of bread, teaspoons, egg sized potatoes. 
If you have any questions please do not hesitate to contact me.
(EXAMPLE) FOOD DIARY – Today’s Date:

	TIME
OF
DAY
(Please indicate am / pm)
	FOOD EATEN
Please give as much detail as possible including brand names etc
	QUANTITY
E.g. a cup, ½ a can, teaspoon etc
	Working or resting 
(Please indicate 
W / R)

	8.00am
	Bowl of cornflakes
	large bowl
	R

	
	Semi skim milk
	A cup
	

	
	orange
	large
	

	
	Digestive biscuit
	medium
	

	11.00 am
	Kit kat
	2 finger
	R

	12.00 pm
	Egg mayo sandwich 
	2 slices
	R

	
	A packet of crisps
	small
	

	
	banana
	medium
	

	
	Bottle of water
	
	

	2.00 pm
	2 cups of tea
	milk and 2 sugars
	W

	6.00 pm
	Microwave beef stew from Tesco
	350g
	W

	
	2 slices of wholemeal bread and butter
	medium
	

	
	
	 
	

	8.00 pm
	Carrot cake
	medium
	W

	
	Cup of tea
	milk and 2 sugars
	W

	10.00 pm
	Cup of tea
	milk and 2 sugars
	W

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	



PLEASE LIST ANY SUPPLEMENTS YOU HAVE TAKEN TODAY
A multi vitamin x 1 – Boots brand




Appendix 3. Blank Consent for completed by all participants
Appendix 2 - Nutritics analysis of the participants food diaries.

Appendix 3 – Copy of the consent form given out prior to participation
Project Title – Does a lack of kitchen facilities in a career that does not have a permanent workplace, effect an individual’s health while working long shifts?
01/12/19
Dear Participant,
I am a student from University of Wales, Trinity Saint David, Carmarthen, in the 3rd year studying Health, Nutrition and Lifestyle. I am carrying out a research project where I intend to obtain 4-day food diaries in order to determine what effect working without kitchen facilities has on eating habits.
All food diaries will be kept confidential, any data will be stored on the universities one drive and will be deleted once the project is complete.
If desired feedback can be given individually for each of the food diaries, and once complete the project will be available to view by all participants.
By signing below, you are consenting to take part in the study and agreeing that your participation is voluntary and that you understand that you are free to withdraw at any time, without giving any reason
_______________________________________   ___________________	
Signature of Participant 				Date








Appendix 4. Nutritics Analyse of each food diary.
Appendix 5. Completed Ethics Form.
Appendix 6. Data results from SPSS.


	Paired Samples Statistics

	
	Mean
	N
	Std. Deviation
	Std. Error Mean

	Pair 1
	WorkingKcal
	75.20
	10
	19.107
	6.042

	
	NonWorkingKcal
	100.30
	10
	11.036
	3.490

	Pair 2
	WorkingCarb
	62.10
	10
	21.126
	6.681

	
	NonWorkingCarb
	92.30
	10
	17.864
	5.649

	Pair 3
	WorkingProtein
	102.50
	10
	32.060
	10.138

	
	NonWorkingProtein
	93.70
	10
	12.302
	3.890

	Pair 4
	WorkingFat
	97.10
	10
	49.586
	15.680

	
	NonWorkingFat
	100.00
	10
	37.650
	11.906




	Paired Samples Test

	
	Paired Differences
	t
	df
	Sig. (2-tailed)

	
	Mean
	Std. Deviation
	Std. Error Mean
	95% Confidence Interval of the Difference
	
	
	

	
	
	
	
	Lower
	Upper
	
	
	

	Pair 1
	WorkingKcal - NonWorkingKcal
	-25.100
	21.465
	6.788
	-40.455
	-9.745
	-3.698
	9
	.005

	Pair 2
	WorkingCarb - NonWorkingCarb
	-30.200
	26.123
	8.261
	-48.887
	-11.513
	-3.656
	9
	.005

	Pair 3
	WorkingProtein - NonWorkingProtein
	8.800
	35.518
	11.232
	-16.608
	34.208
	.783
	9
	.453

	Pair 4
	WorkingFat - NonWorkingFat
	-2.900
	47.992
	15.176
	-37.231
	31.431
	-.191
	9
	.853






	Paired Samples Statistics

	
	Mean
	N
	Std. Deviation
	Std. Error Mean

	Pair 1
	WorkingFibre
	51.50
	10
	22.892
	7.239

	
	NonWorkingFibre
	78.30
	10
	14.119
	4.465

	Pair 2
	WorkingIron
	51.50
	10
	17.778
	5.622

	
	NonWorkingIron
	81.80
	10
	18.426
	5.827




	Correlations

	
	TotalScore
	WorkingKcal

	TotalScore
	Pearson Correlation
	1
	.182

	
	Sig. (2-tailed)
	
	.616

	
	N
	10
	10

	WorkingKcal
	Pearson Correlation
	.182
	1

	
	Sig. (2-tailed)
	.616
	

	
	N
	10
	10




	Paired Samples Test

	
	Paired Differences
	t
	df
	Sig. (2-tailed)

	
	Mean
	Std. Deviation
	Std. Error Mean
	95% Confidence Interval of the Difference
	
	
	

	
	
	
	
	Lower
	Upper
	
	
	

	Pair 1
	WorkingFibre - NonWorkingFibre
	-26.800
	18.861
	5.964
	-40.292
	-13.308
	-4.493
	9
	.002

	Pair 2
	WorkingIron - NonWorkingIron
	-30.300
	20.254
	6.405
	-44.789
	-15.811
	-4.731
	9
	.001









Percentage of Daily Reccomended Protein Achieved

Working day	128	126	160	111	63	115	103	79	82	58	Non Workind Day	79	73	98	107	90	91	115	93	100	91	Participant


% of Protein




Percentage of Daily Reccomended Fat Achieved

Working Day	49	39	76	83	78	209	148	83	98	108	Non Working Day	25	50	110	100	136	114	92	100	149	124	Participant


% of Fat




Percentage of Daily Reccomended Fibre Met

Working Day	27	60	40	112	44	43	42	51	50	46	Nonworking Day	58	94	69	96	80	85	94	60	79	68	Participant


% of Fibre




Percentage of Daily Reccomended Iron achieved

Working day	26	72	49	79	34	68	34	42	54	57	Nonworking day	96	84	92	87	69	120	59	70	61	80	Participant 


% of Iron




Percecntage of energy intake compared to General Nutrition Knowledge Questionnaire Score

working day Kcal	75	79	74	40	84	77	69	51	77	78	50	113	74	83	82	71	92	49	64	74	Non working day Kcal	75	79	74	40	84	77	69	51	77	78	89	86	103	103	107	102	107	84	120	102	Questionnaire Score


% of Energy intake




Percentage of Daily Reccomended Calories achieved

Total Score	75	79	74	40	84	77	69	51	77	78	working day Kcal	50	113	74	83	82	71	92	49	64	74	Participant


% of Calories




Percentage of Daily Reccomended Carbohydrates Met

Working Day	42	89	65	86	81	39	72	28	51	68	Non Working Day	130	95	87	94	84	89	105	60	97	82	Participant


% of Carbohydrates
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