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Abstract
Moving to university brings a lot of change, including change to diet. It is important to establish the reasons behind this change in order to examine barriers, eating patterns, motives and attitudes towards diet. The importance of a well-balanced, nutritious diet is overlooked by many students with 62% not meeting the recommended guidelines (Hendricks, Herbold and Fung, 2014).
This researched looked to determine a relationship between nutrition knowledge and dietary intake in students living in halls of residence on Carmarthen Campus. A comparison in dietary behaviours against students aged 18-26 were made and an investigation into the association between lack of education and poor nutritional knowledge was carried out. 
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Introduction
The current nutrition recommendation for macronutrient consumption in adults should consist of no more than 35% of total fat, 15% protein and 50% carbohydrates (Department of Health, 1990). Evidence suggests that students living in university halls of residence have poor eating habits and generally consume a diet which is lacking in fruit and vegetables, dairy and wholegrains whilst exceeding fat and sugar intake recommendations (Kabir, Miah and Islam, 2018). 
In 2013 Shiver, Betts and Wollenberg reported that only 9% of female university students were meeting their energy needs. They observed that unhealthy eating patterns such as skipping breakfast, significantly impacted diet quality. Nutritionally poor diets have been linked to impairment of cognitive function and a person’s ability to learn, focus and retain information (Taras, 2005). 
Current research has found that students tend to opt for fast food and ready meals rather than home cooked foods as they’re easily accessible and fit in with the busy schedule that full time university students have reported to have (Hafiz, Gallagher and Hill, 2016). Ready meals contain higher levels saturated fat and salt in comparison with homemade meals. This provides reasoning for the association between ready meal consumption and higher body weight (Celnik, et al, 2012). Kabir, Miah and Islam (2018) published that it has been evident that students adopt a habit of snacking, increasing intake of fat, salt and sugar.
Much research has been carried out to establish the association between general nutrition knowledge and dietary intake. Parmenter, Zaborowicz, et al (2016) identified a relationship between good knowledge of nutrition and healthy eating, particularly in and increased intake in fruit and vegetables. A study by Celnik, et al (2012) found that females showed a stronger knowledge of nutrition compared to males. However, poor implementation was seen by both in relation to eating habits. This study also recognised a positive relationship between nutrition literacy and health-related performance however, knowledge alone was not effective in the influence of eating behaviours. Spronk, et al (2014) found that most research into the relationship between dietary intake and nutritional knowledge showed a weak positive relationship across the student population group and stated that education should focus on practical nutrition skills for changes in diet to occur. This systemic review identified other factors which affect the ability to adopt and adhere to a diet that meets both dietary reference values and reference nutrient intake. Convenience, cost, motivation and cooking ability negatively influence a person’s eating behaviour however, due to limited, current research it is difficult to assess how much these factors influence dietary habits. The aim of this study was to determine whether there is a relationship between nutritional knowledge and eating behaviour of students of all ages living in halls of residence on Carmarthen campus. 
The results from this study could be used to assist the university’s student union to develop their health promotion programme. Further quantitative research opportunities may evolve as a result of this study to further investigate into other factors influencing students eating behaviours.
Methods
This research comprises of a quantitative cohort study approach.
Twenty students, aged 18-26, who live in Carmarthen Campus Halls of residence, have volunteered to participate in the study over a period of five months. Participants were given information about the proposed research as well as a consent form prior to commencement of the study.
Two quantitative data methods were used in the form of a survey and questionnaire.
The University Student Food Attitudes and Behaviour Survey, created in 2006, comprised of forty questions that establish student attitudes and behaviours in relation to food (Gray, Devine and Lloyd, 2006). It allowed for information about factors influencing choice of food and shopping habits, food preferences and attitudes to cooking to be identified. 
Developed and validated in the UK in the 1990s the General Nutrition Knowledge Questionnaire (GNKQ) has been widely used by the scientific community. Since then changes have been made to accommodate advances in the understanding between disease and diet that have led to changes in dietary requirements (Kliemann, et al, 2016). This was completed to assess general nutrition knowledge and to establish if a differentiation between varying ages can be identified (Jones, et al., 2014).
Once the data from all participants had been collected it was analysed by a computer programme called SPSS. Morgan, et al (2004) published that using this software will allow for bivariate statistic to be identified. The data collected from this study is both ordinal and nominal, meaning that non-parametric tests were carried out.
By gathering such information an evaluation in comparison to previous research has been made and approaches to encourage the adoption of a balanced diet and to educate both the participants and wider population group in the importance of meeting nutritional requirements were suggested.
Research currently suggests that there is a significant association with eating behaviours and knowledge of nutritional requirements and a definite differentiation between the diet of students who differentiate in age.
Ethical approval was achieved by the module director on 4th January 2020.
Results
GNKQ
This Questionnaire was split into four sections, each focusing on different aspects of nutritional knowledge. An analysis of the for each section was carried out in order to determine both frequency and percentiles.
The first section had a total of 18 questions and looked to establish participant’s knowledge of expert advice. 95% of the participants answered more than half of the questions correctly. The highest percentage (30%) of participants answered twelve questions correctly. The highest score achieved was 17/18 and was achieved by only one participant. This indicates that this participant’s knowledge is accurate regarding expert advice. In this section a mean score of 12.55 ± 1.849 was achieved. 

The second section focused on knowledge of food groups and the nutrients they contain. A mean score for this section was calculated at 22.75 ± 4.153 as 55% of the participants achieved 23 or more correct answers. However, all participants answered a minimum of seven questions incorrectly, with the maximum score available being 36. As shown in the table, scores vary from 12 to 29, however only 10% of participants achieved under half of the scores available. 
The third section looks to determine knowledge of nutritionally sound food options and had a maximum score of 13 which was achieved by 5% of participants. The highest percentage at 25%, achieved 8 correct answers. 10% of participants answered under half of the available marks correctly. A mean score of 9.10 ± 2.075 was calculated for this section.
The final section of this questionnaire indicated knowledge of health Problems or disease in association with diet and weight management. Results from this section show that 25% of participants answered 15 questions correctly out of a possible 21, although the mean score was 13.65 ± 3.438. The highest score achieved was 19. 20% of participants answering under half the questions correctly.
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From this table correlations between each section can be seen. A positive (P<0.05) link between knowledge of expert advice and awareness of food groups and the nutrients they contain, as well as an association between participant’s knowledge of health problems associated with diet and choosing nutritionally sound options were recognised. Finally, a significant (p<0.01) positive correlation between participant’s awareness of food groups and knowledge of health problems/ disease associated with diet and weight management is identified.
The University Student Food Attitudes and Behaviour Survey
This survey was used to identify dietary habits and preferences.
60% of the participants were meat eaters and 10% were either vegan or vegetarian. 30% said they were on a specific diet to lose weight.
After analysing the data from this survey, it was identified that 80% of participants preferred to prepare and cook food individually as opposed to being in a group. It was also recognised that quality was not an important factor when considering what foods to buy. Price was the most significant consideration with 35%.
60% of participants disclaimed that they had learnt to cook at home. However, only 25% admitted to cooking with fresh ingredients daily due to preferring pre-packed foods. One question identified that only 20% of participants ate fruit and veg regularly but 30% consumed ready meals more than three times per week. 40% admitted to consuming fried food a couple of times per week and 15% said it was eaten almost daily. The frequency of breakfast consumption differed between the participants, with only 25% eating this meal daily. Half of the participants said alcohol was consumed less than once per week and only 5%, admitted to drinking alcohol most days out of a week.
The final section asked 5 questions that established basic nutrition knowledge of which only 60% managed to answer these correctly.
Discussion
This research allowed for eating behaviours and general nutrition knowledge of students to be identified. 
Many of the findings of this research reflect the conclusions of the CLAN survey carried out by Hope, et al (2005) in Ireland, especially in relation to fresh fruit and vegetable consumption. Parmenter, Waller and Wardle (1999) found a relationship between knowledge and eating habits, with an increased consumption of fruit and vegetables. This research did not support that theory as only 20% of participants regularly consumed these foods and only 25% readily use fresh fruit and vegetables in cooking, when in fact, 60% of respondents knew the correct daily recommendations in regard to portions of fruit and vegetables. These statistics contradict the theory of a correlation between nutrition knowledge and eating behaviours. Celnik, et al (2012) published that knowledge alone is not enough to elicit behaviour change. Spronk et al (2014) also found a weak positive correlation and suggested that teaching practical nutrition skills would be the most effective strategy for positive alterations in diet to occur.
This research found that only 25% of participants ate breakfast daily. This significant statistic supports findings by Shiver, Betts and Wollenberg (2013) when they published that skipping breakfast was an unhealthy eating pattern that significantly impacts on diet quality in many university students. 
Mooney and Walbourn found that students tend to opt for fast food and ready meals rather than home cooked foods. A staggering 70% of participants in this study consumed either ready meals of fried foods more than three times per week. It is important to understanding the reasoning behind this to ensure this issue can be addressed. Cost, convenience, time and cooking ability all play major roles in eliciting this behaviour (Spronk, et al, 2014., Mooney and Walbourn, 2001). Results from this study supported this and found that cost and time significantly contribute to the content of 65% of the participants diets. 
General nutrition knowledge varied significantly between each participant. From the results, it was shown that there is a need for improvement in the awareness of food groups and the nutrients they contain when compared to the other sections. This supports research by Subar, et al (2000) where it was published that there is a lack of education in this area and can be accountable for negative dietary habits.
Conclusion
This research has highlighted the general nutrition knowledge as well as eating behaviours in students studying at the University of Wales Trinity Saint David, living on Carmarthen Campus. 
The most significant points to emerge relate to cooking and eating habits as well as general knowledge of what should be included within diet. Most students did not cook with raw or fresh ingredients. The reasons for this were lack of time, knowledge of how to cook with these ingredients and due to a preference of consuming pre-packed convenience foods. In relation to diet, four fifths of the respondents did not regularly eat fresh fruit and vegetables. Generally, knowledge of basic nutrition recommendations was lacking, highlighting the need to further educate.
An implication in data collection was caused due to the current pandemic. This meant that correlation between the survey and questionnaire could not be carried out to determine a correlation between nutrition knowledge and eating behaviours. However, that data that was collected still indicates that there is a correlation between the two, but the extent of which is unknown.
The results from this study can be used to assist Carmarthen university’s student union to develop their health promotion programme. Further research opportunities may evolve as a result of this study to further investigate into other factors influencing students eating behaviours. This will allow for the creation of approaches to encourage the adoption of a balanced diet and the improvement of general nutrition knowledge.
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