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Abstract



The relationship between nutrition and mental health is becoming far more recognised (Korn,
2016). The research study aimed to explore this relationship further, particularly for adults living in
the United Kingdom, as research in this area was limited. Therefore, this quantitative study used the General Health questionnaire (GHQ-12) (Goldberg & Williams, 2006) to assess participants current mental health status and the Healthy Eating assessment (Government of Northwest Territories, 2017) to assess participants nutritional intake. Thirty-eight adults participated in the questionnaires, 5 being male and 33 being female, with a mean age of 32 (SD=12). Data produced was analysed through the SPSS analysis software. A T-test and correlations test were conducted to analyse data from both questionnaires. After analysis, three key findings emerged: 1) A t-test confirmed age was an influential variable on nutrition and mental health. 2) The young age category (18-34) scored more positively than the old age category (35-64) in both questionnaires, suggesting the younger generation have better expected levels of mental health status and nutritional intake when compared to the older generation. 3) A correlation test showed there was a significant relationship between results for the general health questionnaire and healthy eating assessment (p>0.01), therefore confirming the hypothesis that poor nutritional intake affects mental health negatively. In general, the data collected confirms the relationship between nutritional intake and mental health status. With poor nutritional intake leading to poorer mental health status. Findings support previous research that has also identified such a relationship. The findings fill the gap in the research, where there are limited studies of this nature conducted upon adults residing in the United Kingdom. Such research is important to be carried out as it would bring great benefit to people suffering from ill mental health. Future research should consider conducting the same research study but using a larger sample size, therefore the results obtained from the study would be more representative of the population. Future research should also consider the impact of age upon nutrition and mental health status, as this was identified to be a controlling factor in the research studies results. 
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“The doctor of the future will no longer treat the human frame with drugs, but rather will cure and prevent disease with nutrition” - Thomas Edison

The food which we consume is currently at the forefront of medical research, with many experts debating the use of dietary interventions to treat and in some cases, prevent medical conditions and mental health disorders. This has led to the exploration of the effects nutrition may have on mental health, as mental health disorders are increasing rapidly (World Health Organization, 2022). Every year, approximately one in every four people in the United Kingdom will suffer from a mental health problem (Mind UK, 2020), with the overall economic costs of mental illness in England alone, at an estimated £105.2 billion per year (London School of Economics, 2022). It is estimated that 75% of people in England with mental health problems do not have access to the treatment they require (Mental Health Foundation, 2022). It is suggested many people suffering from mental health problems do not seek treatment (World Health Organization, 2004). This would indicate people may fear judgement, change, the unknown and feeling too proud to admit help is needed (Coppock and Hopton, 2002). Many people state feeling fearful of the side effects which can come with taking medication for mental health disorders, therefore leaving people suffering feeling reluctant to seek help or do not take the medication offered to them. Anti-depressants come with the potential side effects of nausea, weight gain and feeling emotionally numb, many people are put off by these factors (Hollister and Overall, 1965). Therefore, many suffer alone in silence. 

Along with the increasing numbers of mental health problems in the UK. The increased consumption of highly processed foods has also increased in the UK (Chang et al., 2023). Processed foods generally have more sugar and salt added to them to elongate their shelf life. Examples of processed foods are breakfast cereals, cakes and biscuits and microwave meals (Vauterin, 2022). A study carried out at Cambridge University discovered UK families consume more ultra-processed food than any other country in Europe, accounting for 50.7% of the diet (Monteiro et al., 2017). Processed foods have been implicated in the obesity epidemic and the rising prevalence of chronic diseases such as heart disease and diabetes (Harvard School of Public Health, 2019). If processed foods are known to have such a negative effect on our physical health, it would make one wonder what effect eating a poor diet low in nutrients would have on one’s mental health.   

Upon exploring the relationship between nutrition and mental health, research conducted by McGrath-Hanna et al. (2003) discovered that amongst the Artic population their once traditional foods have become westernised and processed foods are now consumed regularly. Drastic changes to a once traditional diet have resulted in increased health problems such as obesity, cardiovascular disease, and diabetes, while circumpolar peoples' mental health has declined significantly during this same time. The Artic population have seen increased rates of depression, seasonal affective disorder, anxiety, and suicide, all of which suggest a major decline in mental health (McGrath-Hanna et al., 2003). Due to the increased westernised diet in the United Kingdom, regarding mental health, it could be said, from what the Artic population have experienced, the very same could be happening in the United Kingdom. 

Furthermore, there is evidence to suggest that inflammation caused to the body in effect of a poor diet poses an increased risk of mental health problems occurring (Bullmore, 2019). Chronic inflammation occurs because of unwanted substances in the body, such as cigarette smoke toxins or an excess of fat cells, especially fat in the abdominal area (Harvard Medical School, 2017). Chronic inflammation can be the cause or a major contributor to depression (Dantzer and Capuron, 2017). Furthermore, chronic inflammation is either the cause or a contributing factor in many cases of anxiety (Chrousos, 2000). Suneson et al. 2021 investigated the use of probiotics to aid gut health and exercise as anti-inflammatory treatments for depression, both were discovered to be extremely effective in the reduction of inflammation (Suneson et al., 2021). 

There are numerous research studies and evidence available to suggest nutrition affects our mental health in certain ways, however there were limited studies and evidence available regarding adults living in the United Kingdom, therefore this research study aims to investigate this matter further. If it is discovered that participants’ nutritional intake does have an impact on mental health, this information could be of benefit to medical practitioners and people suffering from poor mental health. This could lead to the promotion of the impacts of specific eating habits in a clinical setting when treating people with mental health problems. It could also be promoted as another option of treatment as opposed to medication, which as previously discussed, people suffering from mental health problems can in some cases be opposed to taking medication. The findings could promote positive mental health within society and could be promoted through newspapers and the media to make the information well known. 

The idea for this research study came from seeing close friends being affected by mental health disorders, they felt shame and felt they were unable to seek the help they needed due to embarrassment. Therefore, it is important this research is carried out as it would be of great benefit to society’s mental health and could potentially break the stigma of being embarrassed to seek help. This would offer another method of help in tackling these problems. 

The research study explored the past and present relevant literature surrounding the topic of nutrition and mental health. Quantitative data will then be collected through the ‘General Health Questionnaire’ (GHQ-12) (Goldberg & Williams, 1970) which will analyse participants current mental health status and the ‘Healthy Eating Assessment’ (Government of North West Territories, 2017) will be used to analyse participants eating habits, the data will then be analysed further to determine if there is a relationship between mental health and nutrition and if so, a positive or negative relationship. 

The hypothesis of this research study is that poor nutritional intake leads to worse mental health. 
The aims of this research study are as follows…

Aim 1 
To determine whether and to what extent nutrition affects mental health. 

Aim 2 
 To explore if gender has an impact on the relationship between nutrition and mental health. 

Aim 3 
To explore if age has an impact on the relationship between nutrition and mental health.
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To determine the relationship between nutrition and mental health, current research shall be explored. The World Health Organisation (2023) states food does more than just providing the body with calories and energy. Proper nutrition supplies vitamins and minerals that the body requires to function correctly (Barasi, 2003). As a result, what we eat has a direct impact on our overall well-being (Whitney, 2019). Our organs and bodily systems will function efficiently when receiving proper nutrition (Barasi, 2003). On the other hand, if a person has poor eating habits, they will be susceptible to developing complications and the development of certain diseases (Katona and Katona‐Apte, 2008). With such information being widely known it is hard to understand the ever-growing rates of obesity in the United Kingdom (Baker, 2023) and the increasing consumption of fast food (Statista, 2022), which is widely known to be unhealthy. Obesity has been on the increase for many years, with almost three quarters of 45-74 year old adults in England being overweight or obese (Baker, 2023). As Rakhra et al. (2020) has stated, the Western diet so widely consumed by the United Kingdom’s population, is to blame for obesity. This modern dietary pattern is characterised by excessive consumption of pre-packaged foods, refined grains, red meat, processed meat, high-sugar drinks, and sweets (Hunnicutt, 2012). In 2021 the fast-food market in the UK was estimated to be worth 18.9 billion pounds (Statista, 2022). With obesity rates and fast-food consumption hastily increasing in the UK, so are mental health problems, with 1 in 6 people reporting they experienced a common mental health problem in any given week in England (NHS Digital, 2016). Is there a link between a poor diet such as the westernised diet, obesity, and mental health? This shall be explored further through a systematic review of the current, relevant literature, regarding nutrition and health problems, mental health problems and nutrition knowledge. Obesity and the effects of the Western diet shall be explored, starvation and the effects on the brain and the way certain diets affect our mental health shall also all be investigated further to determine the relationship status between poor nutritional intake and poor mental health.

[bookmark: _Toc132904542][bookmark: _Toc132904634][bookmark: _Toc132906805]Nutrition, Health, and Mental health 

Mental health problems have vastly increased in the UK in recent years (Mind UK, 2020). According to Bremner et al. (2020) we can determine that diet and obesity can affect mood through direct effects, or stress-related mental disorders that can lead to changes in diet habits, this can then affect weight (Chrousos, 2000). Obesity and stress-related mental disorders such as depression and post-traumatic stress disorder can both be caused by common factors such as stress or predisposition (PTSD) (Barasi, 2003). Bremner et al. (2020) noted, specific dietary factors can cause acute mood changes as well as inflammation, prompting researchers to investigate polyunsaturated fatty acids (PUFA) as a treatment for depression, however Deacon et al. (2015) has stated research in this area is limited and results from various studies vary, not confirming the link between polyunsaturated fatty acids treating depression. Therefore, understanding the relationship between diet, stress, mood, and behaviour could have significant implications for the treatment of stress-related mental disorders, obesity, such information could have a significant impact on the increasing levels of obesity and mental health problems in the UK. 

So why do people continue to make poor nutritional choices when there are so many concerns surrounding eating an unhealthy diet? According to Barbosa et al. (2016) people who scored high in having good nutritional knowledge had a better, healthier diet than those who knew little about nutrition. It could be vital that people in the United Kingdom have better nutritional knowledge, as this would enable them to make informed, sensible decisions when it comes to the foods they choose to consume. Belogianni et al. (2021) made a similar discovery as they explored the relationship between dietary intake and nutrition knowledge amounts students. It was found that students with poor nutrition knowledge also had poor, unhealthy dietary patterns, confirming the hypothesis that having good nutrition knowledge generally leads to having a better, healthier diet. This would mean future health-promoting interventions should focus on improving nutrition knowledge.

[bookmark: _Toc132904543][bookmark: _Toc132904635][bookmark: _Toc132906806]The Western Diet 

With the western diet being widely consumed in highly developed countries such as the United States and the United Kingdom, it is important to explore the effects this diet type has on health. According to the research (Kopp, 2019), it is determined that an intake of saturated fats and carbohydrates, which are two of the primary components of a modern Western diet, are linked with the development of obesity and the development of Alzheimer’s disease (Fenster, 2014). The evidence presented indicates that Western diet significantly distorts the fine-tuned metabolism that evolved over a long period of human evolution in adaptation to Paleolithic nutrition (Kopp, 2019). However, the researchers do note there is little agreement over the causes of the rise in obesity (Kopp, 2019). This study demonstrates that significant changes in diet and lifestyle during recent human history have resulted in severe metabolic distortions, which play a critical role in the development of degenerative diseases (Kopp, 2019). Supporting the research conducted by Kopp (2019), Naiper et al. (2019) conducted a study where mice that were fed a Western diet were compared to mice that were fed a standard fibre-rich diet. The Western diet is high in fats and sugars and low in fibre (Fenster, 2014). The study found the mice fed the Western diet had higher levels of inflammation and sepsis, resulting in poorer outcomes. Proving the Western diet does have negative effects. The validity of this study could be challenged, as mice were tested on instead of humans, which some may say would provide better accuracy. However, this can be challenged as due to their physiological, anatomical, and genetic similarity to humans, this study would have provided accurate results. 

Interestingly a study carried out by McGrath-Hannah et al. (2003) explored the effects of the western diet upon people living in the Artic and Subarctic environments. An area which has had increased contact with Western Society, resulting in their traditional ways drastically changing. Circumpolar cultures' rapid transformation has resulted in generational shifts in diet from traditional foods to processed foods found in modern supermarkets. The study found these drastic changes in the population’s diet have resulted in increased health problems, such as cardiovascular disease, obesity, and diabetes. There has also been in a significant decline in circumpolar populations mental health, with reports of depression, anxiety, seasonal affective disorder, and suicide now occur at higher rates than in lower-latitude populations, indicating a decline in mental health. As proposed, our diet has been shown to have profound effects on neuronal and brain development, function, and health in non-circumpolar people. As a result, the researchers contend that diet is a major risk factor for mental health in circumpolar peoples.

Diet has been shown in non-circumpolar people to have profound effects on neuronal and brain development, function, and health. As a result, researchers propose that diet is a significant risk factor for mental health in circumpolar peoples (McGrath-Hannah et al, 2003). This study supports the hypothesis that poor nutritional intake is linked closely to poor mental health. 

[bookmark: _Toc132904544][bookmark: _Toc132904636][bookmark: _Toc132906807]Nutrition and The Brain

There has recently been an increased focus on the relationship between gut health and the brain, with the realisation that the gut microbiome influences brain function and, most likely, mood and behaviour (Mayer, 2018), introducing another way in which diet can influence mental health and disorders (Bremner et al, 2020). According to Meeusen (2014) exercise and nutritional interventions affect not only general health but also brain function. Dietary factors can influence multiple brain processes by regulating neurotransmitter pathways, synaptic transmission, membrane fluidity, and signal-transduction pathways (Meeusen, 2014). Flavanols are a type of flavonoid that can be found in fruits, cocoa, wine, tea, and beans. Although flavanols have well-established antioxidant effects in vitro, there is widespread agreement that flavanols have more complex actions in vivo. In several cross-sectional and longitudinal studies, a higher intake of flavonoids from food has been linked to better cognitive evolution. It is clear people are becoming more open-minded about the effects of nutrition on the brain and accepting nutrition does more than just providing the body with energy. Meeusen (2014) states they believe this is only the beginning of the understanding of the correlation between nutrition and brain function, calling for more nutritional interventions to occur. To truly understand the effects nutrition has on the brain, the Dutch Famine and China Famine studies were explored. These studies are examples of what can happen when the brain is starved of nutrients. The Dutch famine occurred at the end of World War Two. The Nazis cut off food supplies to the Western part of the Netherlands. The Dutch famine birth cohort study was established to investigate the effects of acute maternal undernutrition during the 1944-1945 Dutch famine on later health. Babies born during the famine were traced and interviewed in their adult years and biological samples were taken from over 2400 adults. The researchers Roseboom et al. (2006) found early prenatal famine has been found to be specifically and robustly associated with three conditions, central nervous system anomalies, schizophrenia, and schizophrenia spectrum personality disorders. Showing maternal malnutrition can have a significant impact on mental health when growing up (Roseboom et al. 2006). Similarly, to the Dutch famine study, the China famine was also studied by St Clair (2015), the risk of schizophrenia was investigated in Anhui's Wuhu region, one of the most affected provinces. The rates were compared between those born before, during, and after the famine. The adjusted risk of developing schizophrenia in later life increased significantly among births that occurred during the famine years, rising from 0.84% in 1959 to 2.15% in 1960 and 1.81% in 1961 (St Clair, 2015). The study which replicated the Dutch data for a different racial group, shows that prenatal famine increases the risk of schizophrenia later in life. The long period of follow-up allows for the examination of unusually long-term consequences decades after the exposure of interest. Both studies would confirm nutrition does influence mental health status. 
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Vegetarianism is the practice of avoiding meat consumption (Hagen, 2019). Research shows (Michalak, Zhang and Jacobi, 2012) from comparison of a survey carried out comparing vegetarians and non-vegetarians. Vegetarians had higher rates of depressive disorders and anxiety disorders. The analysis of the ages of adoption of a vegetarian diet and the onset of a mental disorder revealed that vegetarian diet adoption tends to follow the onset of mental disorders (Michalak, Zhang and Jacobi, 2012). Vegetarianism is associated with an increased risk of mental disorders in Western cultures. However, there was no evidence that a vegetarian diet played a causal role in the aetiology of mental disorders (Michalak, Zhang and Jacobi, 2012). The study is limited by the relatively simple one-item measure of vegetarian diet; many vegetarians adhere to the diet, but this varies; for example, some may consume fish while others do not.

According to research (Ventriglio et al., 2020) the Mediterranean diet is currently regarded as one of the healthiest dietary models in the world. Vegetables, fruits, legumes, nuts, beans, cereals, grains, fish, and unsaturated fats like olive oil are abundant in the Mediterranean diet (Ventriglio et al., 2020). It typically includes a low consumption of meat and dairy products. This is now considered a healthy way of eating, both for heart health and overall well-being. Over the last decade, researchers have focused on the role of diet, specifically the Mediterranean diet, in the development of mental disorders. Even though the efficacy of dietary programmes in the management of metabolic issues in patients with severe mental illness is well documented, there are few data on the Mediterranean diet’s effects on specific psychopathological issues.

However, Parletta et al. (2017) carried out two clinical trials exploring the Mediterranean diet and mental health. The randomised controlled trial discovered that eating a healthy diet improved depressive symptoms and remission rates. Furthermore, a meta-analysis of 37 studies published in 2020 found a link between polyphenol consumption and depression risk, as well as a reduction in the severity of depressive symptoms (Parletta et al., 2017).

According to Bayes, Schloss and Sibbritt (2019) several systematic reviews have highlighted the Mediterranean-style dietary pattern as a promising candidate for reducing depressive symptoms. It has been proposed that this is due to the high polyphenol content of commonly consumed foods. As a result, the goal of this review was to evaluate the effects of polyphenols found in a Mediterranean diet on depression symptoms. This review discovered a link between polyphenol consumption and depression risk, as well as evidence that polyphenols can effectively relieve depressive symptoms, which would challenge Ventrigilio et al. (2020) study which noted there was limited data on the Mediterranean diet’s effects on specific psychopathological issues. The heterogeneity of population conditions that could benefit from a dietary intervention is one of the main challenges in studying the role of Mediterranean diet exposure to dietary models.

The Ketogenic diet is a high-fat, adequate-protein, low-carbohydrate dietary therapy used primarily in conventional medicine to treat difficult-to-control epilepsy in children (Kossoff, 2011). The diet causes the body to burn fat instead of carbohydrates (Marais, 2022). A small study led by Dr. Albert Danan of the University of Toulouse, discovered that a whole-foods ketogenic diet was safe, feasible, and associated with unprecedented improvements in mental and physical health in hospitalised patients with serious mental illness (Danan et al., 2022). Depression and psychosis symptoms improved in all 28 patients who followed the diet for more than two weeks, with noticeable improvements occurring within three weeks or less. Clinical remission was achieved by 43% of patients, and 64% were discharged from the hospital on less psychiatric medication (Danan et al., 2022). Patients also had significant improvements in metabolic health markers such as blood pressure, blood glucose, triglycerides, and weight: all but one patient lost weight, including 96% of those taking antipsychotics, and nearly half had clinically significant weight loss (Danan et al., 2022), confirming the benefits of the Ketogenic diet and how such diets can have such an impact of physical and mental health. 
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A recent study by Choda et al. (2020) explored the associations between mental health and diet in Japan. There were 4701 participants who completed the GHQ-12 questionnaire and a food frequency questionnaire. Vegetables, protein, calcium, vitamin D, carotene, and n-3 polyunsaturated fatty acids were found to be inversely related to a GHQ score of 4 in a cross-sectional logistic regression analysis (which is good mental health). Mono-unsaturated fatty acids, on the other hand, were linked to a higher GHQ score, which indicates poor mental health. Dairy products, calcium, vitamin B2, and saturated fatty acids were found to be inversely related to a GHQ score of 4 in a prospective logistic regression analysis (good mental health). In both the cross-sectional and follow-up studies, calcium was linked to higher GHQ scores. Consuming specific nutrients and foods, particularly calcium and dairy products, may improve mental health in Japanese adults (Choda et al., 2020). This study supports the hypothesis nutrition does impact mental health, especially certain nutrients. The studies strength was that it examined associations of nutrients and foods with general psychological well-being in both cross-sectional and prospective studies while controlling for several confounders. Researchers may have identified the types of foods that are beneficial, as well as key components for better mental health, by analysing both foods and nutrients.

Mental illness is currently a significant public health burden in Canada's large immigrant population. Emerson and Carbert (2019) conducted a survey of 37,000 people to assess their mental health and regular food consumption. Fruit and vegetable consumption was found to have significant, protective associations with the odds of having a mood and/or anxiety disorder, being distressed, and having self-rated good mental health. The findings suggested evidence of protective associations between healthy nutritional intake and mental illness in a large sample of Canadian immigrants. Importantly, the protective associations between healthier diets and immigrants' mental health were found to be independent of various markers of healthy lifestyle (general health status, physical activity, alcohol use) (Emerson and Carbert, 2019). Healthy eating habits may thus be worth considering in efforts to prevent mental illness among immigrants. Beneficially, a large sample size allows for a more precise estimate of the treatment effect and makes it easier to assess the representativeness of the sample and generalise the results when interpreting significant results.

Nutrition has traditionally been regarded as a means of providing the body with energy and building materials (Barasi, 2003). However, its ability to prevent and protect against disease and improve mental health status is becoming more widely acknowledged (Whitney, 2019). The studies explored above all show the potential impacts nutrition has on many aspects of health. There is limited research currently available regarding nutrition and mental health status for adults living in the United Kingdom. The current research study is important in filling the gap in literature. The findings would be insightful, as obesity and mental health problems continue to increase in the United Kingdom, it can be assumed the current guidance and help being offered is not enough to prevent these issues. 
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The method section will discuss how the research study was conducted. Current research shows there is a relationship between mental health and nutrition, however the extent of this relationship is uncertain, with many studies calling for further research to fully establish the type of relationship. This research study aims to investigate this relationship further. 

[bookmark: _Toc132904548][bookmark: _Toc132904640][bookmark: _Toc132906811]Participants 

The sample size consisted of 38 participants, 33 (86%) being women and 5 male (14%). Ages ranged from 18-57, with 17 participants (45%) in the 18-24 age category, 4 participants (11%) in the 25-34 age category, 7 participants (18%) in the 35-44 age category, 8 participants (21%) in the 45-54 age category and 2 (5%) in the 55-64 age category. The mean age being 32 (SD=12.76).

Participants were collected by a random sample through social media. A post was created and uploaded to a social media platform, briefly explaining what the questionnaires were about. Participants chose to take part by completing both questionnaires. The sample was random, as this ensures that the results obtained are close to those obtained if the entire population was measured, providing valid data (Shadish, Cook and Campbell, 2002).

[bookmark: _Toc132904549][bookmark: _Toc132904641][bookmark: _Toc132906812]Instrumentation 

Two questionnaires were used to collect data, firstly, The General Health questionnaire by Goldberg & Williams, 1970.  which is regularly used as a unidimensional measure of psychological distress. The General Health Questionnaire (GHQ-12) is one of the most used instrumentations for detecting psychological distress in non-clinical samples (Hystad and Johnsen, 2020). The General Health questionnaire consists of 12 questions, each of which uses a 4-point Likert-type scale to assess the severity of a mental problem in the previous few weeks (from 0 to 3). The score was used to generate a total score between 0 and 36. A higher score indicates poor mental health, whilst a lower score indicates a healthy state of mind (Goldberg & Williams, 1970). Many studies have validated the GHQ-12 tool as a reliable measure of mental health in various segments of populations across countries (Anjara et al., 2020). 

Secondly The Healthy Eating Assessment created by The Government of Northwest Territories was used to analyse participants’ eating habits. The goal of this assessment is to identify eating patterns, provide a health benefit score, and serve as a starting point for the conversation about eating healthy to prevent chronic diseases (Government of Northwest Territories, 2017). The questionnaire developed by professionals, for the use of the Government of Northwest Territories, is to let people have insight as to whether their diet needs improvement or is excellent. The questionnaire consists of 10 questions, regarding the participants’ dietary consumption, each of which uses a 5-point Likert-type scale. The higher the score the more nutritious and healthier the participants’ diet is, the lower the score suggests an unhealthy diet which needs improvement. 

Questionnaires were the chosen method of data collection as this produced quantitative data. As the aim of the research study is to measure the relationship between mental health and nutrition, this could only be done accurately using quantitative data as opposed to qualitative data. The aim of the research study is to explore if there is a relationship between mental health and According to Bell (1999), questionnaires are the most efficient mean for gathering quantitative data about people's attitudes, values, experiences, and past behavior. Qualitative data would have posed a challenge in establishing the relationship and measurement of behaviors.

[bookmark: _Toc132904550][bookmark: _Toc132904642][bookmark: _Toc132906813]Data Collection 

When collecting the data, the only specific condition all participants had to meet was that they were over the age of 18. The General Health Questionnaire and the Healthy Eating Assessment were put onto ‘google forms’, a link was created to the two questionnaires, this link was put onto social media, with a brief description of the research study and the aim of the study was outlined ‘to establish the relationship between nutrition and mental health’. An introduction to the questionnaires stated, ‘by completing both questionnaires you are providing consent for the data collected to be used in a research study, all participants will remain anonymous. Participants were instructed that all questions had to be answered, otherwise the questionnaires would not be able to be used, as this would provide inaccurate scores. All data was stored on a private computer which is locked with a passcode, only known by myself. After completion of the research study all data collected will be destroyed. Ethical approval was granted by The University of South Wales Trinity St David, on the 7th of December 2022, prior to any data being collected. 

[bookmark: _Toc132904551][bookmark: _Toc132904643][bookmark: _Toc132906814]Validity 

To ensure the data collected was valid, only validated questionnaires were searched for, which assessed participants mental health and nutritional intake. Both the General Health Questionnaire and the Healthy Eating Assessment are validated and widely used, meaning they were suitable for use. To ensure validity, the appropriate instrumentation was used to gather the quantitative data required to answer the research question. As the questions in the General Health Questionnaire were more mature, participants had to be over the age of 18 to participate in both questionnaires. It was also important to ensure the questionnaires used were in simple language and easy to understand in order to avoid misunderstandings, leading to inaccurate scores being produced (Welman, Kruger and Mitchell, 2019). The objectivity of quantitative data is a significant advantage. It is based on numbers and fewer variables. This can help to remove biases from the research and improve the accuracy of the findings (Stage, 2007). Over the years mental health has been seen as a taboo subject and speaking honestly about the food which we choose to consume can also be a sensitive subject for many. The anonymity quantitative data provides means people may feel more comfortable, being able to answer the questions in the questionnaire more honestly, providing accurate results (Campbell and Stanley, 1963).

[bookmark: _Toc132904552][bookmark: _Toc132904644][bookmark: _Toc132906815]Data Analysis 

Data collected from participants was entered into the SPSS software package for analysis.
Statistical tests were then used through SPSS to analyse the data produced by the General Health Questionnaire and The Healthy Eating Assessment. 

Independent T-test 
The independent-samples t-test (also known as the independent t-test) was used to compare the means of two unrelated groups on the same continuous, dependent variable. The General Health Questionnaire was tested as a whole group and as subgroups as the young age category (18-34) and old age category (35-60), the same applied for The Healthy Eating Assessment with the whole group being tested alongside the young and old age categories. Mean scores were then compared against the reference value for each group and subgroup, this showed how the groups scored versus what a positive score is. 

Correlation 
A correlation test (Pearson's correlation coefficient) was performed to determine whether two variables are correlated or related to one another. The variables chosen to test correlation for were The General Health Questionnaire and The Healthy Eating Assessment, as well as the subgroups of young and old age categories.

Paired-Samples T-test
To compare the means of two related groups on the same continuous, dependent variable, a paired-samples t-test was used. The young and old age categories for The General Health Questionnaire, and the young and old age categories for The Healthy Eating Assessment were the dependent variables. This identified differences and/or similarities in the age categories for each questionnaire, along with the identification of effect size. 
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Data collected from the General Health Questionnaire (GHQ-12) and the Healthy Eating assessment were entered into SPSS software analysis programme to determine if there was a relationship between nutrition and mental health. Thirty-eight people responded to the questionnaires, of which 33 were female and 5 males, of which 17 were categorised as old age (35-64 years) and 21 young age (18-34 years). Comparison of results revealed no gender influence of General Health Questionnaire or Healthy Eating assessment; therefore, the group was considered homogenous resulting in a main independent variable being age.
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[bookmark: _Toc132904556][bookmark: _Toc132904648][bookmark: _Toc132906819][bookmark: _Hlk132712611] Group scores for GHQ-12 and Healthy Eating Assessment with subgroups 

	
	Whole Group (n=38)
Mean ± SD
	Young (n=17)
Mean ± SD
	Old (n=21)
Mean ± SD

	GHQ-12
	11.4 ± 4
	11 ± 4
	12 ± 4

	Healthy Eating Assessment 
	
31 ± 8
	
32 ± 7
	
30 ± 8


GHQ-12 reference value - 10.
Healthy eating reference value – 30. 

A t-test was conducted to compare group scores and subgroups. The whole group for the General Health Questionnaire scored close to the reference value for the General Health Questionnaire (M = 11.4, SD = 4) which is 10. The young age category for the General Health questionnaire had a score closer to the reference value (M = 11, SD =4), as opposed to the old age category (M = 12, SD = 4). The whole group for the Healthy Eating assessment also scored close to the reference value of 30 (M = 31, SD =8). The young age category had a score (M = 32, SD = 7) higher than the old age category (M = 30, SD = 8).    
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[bookmark: _Toc132904558][bookmark: _Toc132904650][bookmark: _Toc132906821]Correlation between GHQ-12 and Healthy Eating Assessment with subgroups 

	
	HEA
	HEA
	HEA

	GHQ-12
	 t(38) = -.800, pc.001
	
	

	GHQ-12 Young
	
	t(17)= -.830, pc.001
	

	GHQ-12 Old 
	
	
	t(21)= -.780, pc.001 

	Healthy Eating 
	t(38) = .758, pc. 001
	
	

	Healthy Eating Young
	
	t(17) = .198, pc.001
	

	Healthy Eating Old
	
	
	t(21) = -1.809, pc.001



A correlation test was carried out to compare General Health questionnaire whole group and subgroup scores and Healthy Eating assessment whole group and subgroup scores. Scores for both whole groups and subgroups were inversely correlated (p<0.01) statistically identifying a relationship between positive General Health questionnaire scores and positive Healthy Eating assessment scores. 
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[bookmark: _Toc132904560][bookmark: _Toc132904652][bookmark: _Toc132906823][bookmark: _Hlk132712665] Differences between Young and Old age category for GHQ-12 and Healthy Eating Assessment 

	
	Mean ± SD
	Reference Value
	Difference 
	Effect Size 

	GHQ-12 Young 
	11 ± 4
	10
	t (17) = 1.097, .289
	0.266

	GHQ-12 Old
	11.7 ±4
	10
	t (21) = 1.824, .082
	0.389

	Healthy Eating Young
	32 ±7
	30
	t (17) = 4.057, <00.1
	0.984

	Healthy Eating Old 
	30 ±8
	30
	t (21) = 3.221, .004
	0.687




Differences between the young and old age categories statistically show there is a relationship between general health questionnaire scores and healthy eating assessment scores, with the young age category having the strongest relationship, due to effect size (d =0.9). 

The results from the data collected show there are statistical differences amongst the young and old age category, for both the General Health questionnaire and Healthy Eating assessment. Whole group scores for the General Health questionnaire have expected levels of positive mental health and classified as ‘good’ nutritional intake for the healthy eating assessment. General Health questionnaire scores and Healthy Eating assessment scores are inversely correlated (p<0.01), identifying a relationship between mental health and nutrition. 
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The main aim of the research study was to determine if there is a relationship between nutritional intake and mental health status. The data collected statistically confirms there is a relationship between nutritional intake and mental health. This shall be discussed further throughout this chapter. 
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Firstly, the results of the general health questionnaire shall be discussed. Goldberg & Williams, (1970) propose 10 (reference value) as a typical score reflecting positive mental health. The higher the score, the worse mental health the participant has. The whole group (n = 38) accumulated a mean score of 11.4 (SD= 4), slightly higher than the reference value of 10. The young age category (n = 17) accumulated a mean score of 11 (SD = 4), close to the reference value. Indicating the young age category have expected levels of mental health. The old age category (n = 21) accumulated a mean score of 12 (SD = 4), indicating worse levels of mental health than expected. Data collected suggests the young age category has higher levels of positive mental health status when compared to the old age category, who have slightly worse mental health. 

Secondly, the Healthy Eating assessment data shall be explained. The scoring for the Healthy Eating assessment consists of a score of 10-19, which is a diet that needs urgent improvement, scores 20-29 is a fair diet, scores 30-39 suggests a good diet and scores 40-50 an excellent diet(The Government of the North-West Territories, 2017). The higher the score the more nutritious and healthier the participants’ diet is, the lower the score suggests an unhealthy diet which needs improvement. The whole group (n = 38) accumulated a mean score of 31 (SD = 8), an expected level of nutritional intake, placing the whole group into the lower spectrum of the ‘good’ category. The young age category (n = 17) accumulated a mean score of 32 (SD = 7), only slightly higher in the ‘good’ category. The old age (n = 21) category accumulated a mean score of 30 (SD = 8), also placing the old age category into the ‘good’ category, but very close to falling into the ‘fair’ category. From the data analysed, the old age category has a poorer diet than the young age category. 

Healthy Eating assessment scores and General Health questionnaire scores are inversely correlated (p<0.01) identifying a relationship between nutritional intake and mental health status. Positive mental health scores for both whole groups, young age group and old age group correlate with positive scores for healthy eating. This supports the hypothesis that poor nutritional intake would negatively affect mental health status. The young age group scored better in both the Healthy Eating assessment and General Health questionnaire when compared to the old age category. 

The data implies the old age category has both worse mental health and worse nutritional intake when being compared to the young age category. The data also identifies a relationship between higher scores for nutritional intake and positive scores for mental health status. The outcome of the research study is similar to research conducted by McGrath-Hannah (2003), as the Artic population began to consume a more typically westernised diet, the population experienced a significant decline in mental health, with reports of depression, anxiety and suicide at the highest rate ever experienced. Suggesting their nutritional intake had a part to play in the decline of the mental health of the circumpolar population. Furthermore, Parletta et al. (2017) explored the Mediterranean diet and its relationship with mental health. The randomised controlled trial identified eating a healthy diet improved depressive symptoms and remission rates. Similar to current research by Danan et al. (2022) after 28 patients followed a strict nutritious, healthy diet, depression and psychosis symptoms improved in all patients. Research conducted by Emerson and Carbert (2019) also had findings suggesting evidence of protective associations between healthy nutritional intake and mental illness in a large sample of Canadian immigrants. The main findings from the research study relate to current research, as in the majority of research studies there is a relationship identified between mental health and nutrition, with a healthy nutritious diet, improving mental health.

The differences between the young and old age categories regarding nutrition could be due to the younger generation being more educated on the benefits of healthy eating. As previously mentioned, a study carried out by Belogianni et al. (2021) found good nutrition knowledge has been shown to lead to people making healthier choices, this could be an explanation for the difference in age categories, as the young age category may have better nutritional knowledge then the older age category. The younger generation have more access to mobile phones, the internet and TV, all of which there is endless information to be found regarding nutrition and the importance of it. There have also been major advances in research and scientific information regarding the importance of healthy eating. The older generation may not be aware of such information. The differences between the young and old age categories regarding mental health may have occurred as mental health was once an unspoken topic, with not much information known about it. There is more support available for mental health now than ever before. 

The aims stated in the introduction section of the research study have all been met. Aim 1, determined to explore whether and to what extent nutrition affects mental health. From the data collected in the research study, it could be said nutrition does affect mental health, with statistical findings identifying a relationship between positive scores for the General Health questionnaire, assessing mental health status and Healthy Eating assessment, assessing participants nutritional intake. Aim 2, was to explore if gender has an influence on the relationship between nutrition and mental health. Comparison of results revealed no gender influence on General Health Questionnaire (GHQ-12) or Healthy Eating assessment, therefore the group was considered homogenous resulting in a main independent variable being age. Aim 3, intended to explore if age was an influential factor on the relationship between mental health and nutrition. Age was an influential factor, with the old age category scoring significantly worse in both the General Health questionnaire (M = 12, SD = 4) and the Healthy Eating assessment (M = 30, SD = 8) when compared with the young age category, General Health questionnaire (M = 11, SD = 4) and Healthy Eating assessment (M = 32, SD = 7). 
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As previously stated, the participants of the sample were chosen at random, ensuring that they are representative of the wider population. This is beneficial for the study as the sample is representative of a larger group, therefore making the research study less prone to biases. Unlike many other research studies, the current research study aimed to explore the relationship between mental health and nutritional intake for everyone over the age of 18, there were no certain requirements needed to be met by participants. Many research studies have looked at one specific variable only, narrowing the benefits of the outcome of the research study to a small number of the population. The current research study would benefit the populations mental health and nutritional intake, by confirming the relationship between good nutritional intake and positive mental health status.

[bookmark: _Toc132904564][bookmark: _Toc132904656][bookmark: _Toc132906827] Limitations

The sample size of the study was not large, this could prevent the findings from being extrapolated. There was also an unequal number of males and females and there were more participants in the old age category, than the young age category. A larger sample size, with an equal number of participants would provide more accurate results. Secondly, the General Health questionnaire assessed mental health, although the participants were made aware of anonymity of the data they produced, participants may have felt uncomfortable in giving honest answers about their current mental health status. The Healthy Eating assessment, which assess participants nutritional intake, may also have been difficult for participants to answer as some of the questions required recall, people may not be able to accuracy recall what they had consumed in the last few days and some participants may have felt embarrassed regarding their diet so may not have answered the questions honestly. 
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The research studies findings would be beneficial to the public and in clinical settings. Mental health problems in the United Kingdom are increasing. Providing psychological aid is an inexpensive method of help, as opposed to drug treatments, which can in many cases be abused. Such information needs to be pushed to the public far more, using social media, TV, and newspapers. People may feel ashamed seeking help for mental health problems, being able to find easily accessible information regarding the benefits of a healthy, nutritious diet, on a person’s mental health would benefit many people who are afraid to speak up and ask for help. The current research study identified age as an influential variable upon nutrition and mental health. More should be done to aid the older generation, as they scored lower in both nutritional intake and mental health assessments compared to the younger age category. This should be investigated further to provide the old age category with the education they may lack in regard to the effects nutrition has on mental health. 
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Future researchers should aim to conduct a larger scale study to produce more accurate results, being more representative of the population in which we live. A larger scale study could also then explore gender differences, as well as age differences. As age was identified as an influential variable, this should be investigated further through future research, to understand why there are differences, and what can be done to diminish the differences. More variables could be tested such as exercise, different diets, alcohol use and smoking, all of which could be tested against how this affects nutritional intake and mental health status. This would aid in building a bigger picture, to understand what variables have the biggest impact on nutritional intake and mental health status. Therefore, providing more ways in which help could be provided.
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Nutrition does in fact influence mental health status. The data collected supports the hypothesis that poor nutritional intake has a negative effect on mental health status. Through the collection of quantitative data, from comparing results from the general health questionnaire and healthy eating assessment, the statistics confirm a relationship (p<0.01) between positive scores for mental health status and positive scores for the Healthy Eating assessment. No gender influence was identified; however, age was an influence, with the younger age category scoring higher in both questionnaires when compared to the old age category, future researchers should take this into consideration, exploring the reasons for this further. However, the sample size for the study was small, future research should consider conducting the same study but on a larger sample size for more accurate results. Different variables could also be considered, such as exploring the effects different diets, such as Vegan, Mediterranean, and Vegetarian diets have on mental health. The current research study fills the gap, where little research had been conducted on adults living in the United Kingdom and the relationship between their nutritional intake and mental health status. The current research study has identified a relationship between nutritional intake and mental health for adults residing in the United Kingdom, such information would greatly benefit people suffering from poor mental health.
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[bookmark: _Toc132904570][bookmark: _Toc132904662][bookmark: _Toc132906833][bookmark: _Hlk132712510]Appendix A:  Questionnaire One: Short General Health Questionnaire (GHQ - 12) (Goldberg and Williams, 2006)



Please tick the box to provide consent for the data from the questionnaire being used in a research project, you will remain anonymous. 


Have you recently? …
(Please circle the answer that applies to you)

Been able to concentrate on what you’re doing?

Better than usual 

Same as usual 

Less than usual 

Much less than usual 

2.   Lost much sleep over worry?

Not at all

No more than usual 

Rather more than usual 

Much more than usual 

3.    Felt you were playing a useful part in things?

More so than usual 

Same as usual 

Less useful than usual 

Much less than useful 

4.    Felt capable of making decisions about things? 

More so than usual 

Same as usual 

Less so than usual 

Much less useful 






5.    Felt constantly under strain?

Not at all 

No more than usual 

Rather more than usual 

Much more than usual 


6.     Felt you couldn’t overcome your difficulties? 


Not at all 

No more than usual 

Rather more than usual 

Much more than usual 


7.     Been able to enjoy your normal day to day activities? 

More so than usual 

Same as usual 

Less so than usual 

Much less than usual 


8.    Been able to face up to your problems?

More than usual 

Same as usual 

Less so than usual 

Much less able 


9.     Been feeling unhappy and depressed? 

Not at all 

No more than usual 

Rather more than usual 

Much more than usual 


[bookmark: _Toc132904571][bookmark: _Toc132904663][bookmark: _Toc132906834][bookmark: _Hlk132712558]Appendix B: Questionnaire Two: Healthy Eating Assessment (Government of Northwest Territories, 2017)


Please tick the box to provide consent for the data from the questionnaire being used in a research project, you will remain anonymous. 


Please circle which applies to you…

1. How would you rate your overall habits of eating healthy foods? 

Poor 

Fair 

Good 

Very Good 

Excellent 

2.   How many times a day did you eat fast/fried food/or packaged snacks high in fat/salt/or sugar?

6 or more times 

4-5 times 

2-3 times

1 time 

Less than 1 


3.   How many servings (1 serving = 1/2 cup) of fresh, canned, frozen or dried fruit did you eat each day?

Less than 1 

1 times 

2-3 times

4-5 times  

6 or more times 


4.   How many servings of fresh, canned, frozen or dried vegetables did you eat each day? 


Less than 1 

1 times 

2-3 times

4-5 times  

6 or more times 


5.   How many regular soda, sweet tea, juice, energy/sports drinks, sweetened-coffee or other sugar sweetened beverages did you drink each day? 


6 or more times 

4-5 times 

2-3 times

1 time 

Less than 1 


6.   How many times a day did you eat regular (not low-fat) snack chips or crackers?


6 or more times 

4-5 times 

2-3 times

1 time 

Less than 1 

7.   How many times a day did you eat sweet foods (not the low-fat kind) or desserts, like chocolate or ice cream, and other sweets?

6 or more times 

4-5 times 

2-3 times

1 time 

Less than 1 

8. How much margarine, butter, lard or muktuk/meat fat did you add to vegetables, bannock, potatoes, bread, corn or dried meat?

Heaping amount 

A lot 

Some 

Very little 

None


9.   How many times a day did you eat dairy products (milk, unsweetened yogurt, low fat cheese)?

Less than 1 

1 times 

2-3 times

4-5 times  

6 or more times 


10. How many times a day did you eat meat/fish/beans? (Circle one number)


Less than 1 

1 times 

2-3 times

4-5 times  

6 or more times 
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