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What is the link between the mental health and diet of adolescents?
Abstract
The main aims of this study are to discover if a link exists between diet and mental health amongst adolescents and whether factors such as, school lunches, cookery lessons, poverty, bullying and social media have an impact on the diet and mental health of adolescents. A large amount of accessible and relevant research was gathered and analysed for this dissertation. A link between diet and mental health was found to exist amongst adolescents. The aforementioned factors were found to have an effect on diet and mental health and therefore were involved with causing the link.      
Introduction
The research question that was chosen to study for this dissertation will focus on “what is the link between the mental health and diet of adolescents?” This dissertation will begin by examining the current state of mental health and diet amongst teenagers. It will then look at current and relevant research in greater detail, in order to discover whether a link exists between diet and mental health in teenagers.
There are numerous factors that can cause mental health issues. Physical causes such as; individual genetics, family history, trauma to the brain, alcohol or drug misuse or a lack of vitamins and minerals in the diet can cause problems regarding an individual’s mental health (Mindwise, 2018). Social and environmental factors such as, where and how an individual lives and the level of support from their family, friends and community have an effect on a person’s mental health. Mindwise (2018) explains that these factors could include, poverty, social isolation and unemployment and the way in which an individual copes with past or current traumatic events such as, bereavement, divorce or abuse can result in mental health issues.
According to the British Nutrition Foundation (2018) consuming a healthy, balanced and varied diet is important as it allows the body to take in and absorb the nutrients that are necessary for everyday living.  It is important for the correct amount of energy to be provided by the diet, as the number of calories taken into the body must be equal to the number of calories used by the body. The calories necessary for day to day activities are provided by the foods and drinks that an individual consumes. If too many or too few calories are consumed, the body’s energy balance will be disturbed and weight will be gained or lost (British Nutrition Foundation, 2018).
A healthy, varied diet has both short and long-term benefits such as, improved energy levels and a decreased risk of chronic diseases such as, osteoporosis, heart disease and type 2 diabetes (The British Nutrition, 2018). According to a survey carried out by Public Health England (2014) the majority of adolescents are not currently consuming a healthy diet. This survey found that an average of approximately 15.6% of adolescents’ food energy was provided by free sugars. This is approximately 4.6% over the government recommendation of 11% (Public Health England, 2014). A balanced diet must contain a variety of nutrients in order for the body to function adequately. However, adolescents are often inundated with junk food advertisements via the media, which can greatly influence the choices they make with regards to their diet (Freeman et al, 2014). Socio-economic status has been found to affect the dietary choices of adolescents (Michels et al, 2018). The total fat intakes of adolescents were found to be 1% lower than the government recommendation of 35%. However, adolescent intakes of saturated fatty acids were found to provide 12.5% of food energy, which is over the government recommendation of 11% (Public Health England, 2014)
The daily intake of dietary fibre amongst teenagers has been found to be 10-15g below the government recommendation of 25-30g. One fifth of adolescents were found to have a low intake of minerals such as, calcium, zinc and iodine. 46% of girls aged between 11 and 18, are not taking in enough iron through their diet. Intakes of vitamin A, vitamin D, riboflavin and folate amongst adolescents were also of concern (Public Health England, 2014). The daily salt intakes of adolescents have been found to be higher than the government recommendation of no more than 6g per day. Boys aged 11-18 were consuming 7.1g of salt per day, whilst girls aged 11-18 ingested 6.2g of salt per day (Public Health England, 2014). 
The percentage of adolescents that consumed five portions of fruit and vegetables per day increased with age. 9% of 11-15-year olds and 14% of 16-24-year olds met the 5-a-day government recommendation. The average daily intakes of fruit and vegetables amongst adolescents were three portions for males and 2.7 portions for females (Public Health England, 2014).
Low intakes of vitamin D have been found to be common amongst adolescents. This could be due to poor dietary intakes of dairy foods such as, milk, yoghurt and cheese. It could also be caused by a lack of time spent in the sunshine, due to an increase in time spent on computers, game consoles, tablets and phones (Chu, 2016). 
Greenblatt (2011) states that vitamin D has a widely known role in the absorption of calcium within the body. He goes on to explain that vitamin D is also partly responsible for the control of the immune system and the release of neurotransmitters such as, dopamine and serotonin, which effects the function and development of the brain. Receptors for vitamin D have been discovered on a number of cells which are located within regions of the brain that are linked with depression. Greenblatt (2011) describes Seasonal Affective Disorder (SAD) as being a mood disorder which features depressive symptoms. He goes on to explain that Seasonal Defective Disorder usually occurs during the darker times of the year such as the winter, when there is very little sunshine, which results in a considerable drop in vitamin D levels within the body. It has been suggested that the symptoms of Seasonal Defective Disorder may be caused by fluctuating levels of vitamin D3, which may effect the levels of serotonin within the brain.      
The World Health Organisation (WHO, 2016) states that healthy eating behaviours become decreasingly frequent as young individuals develop into adolescents. They go on to explain that the consumption of breakfast, fruit and vegetables decreases between the ages of 11 and 15 years old. The frequency of evening meals being consumed with family members also decreases between these ages. The amount of fizzy drinks that are consumed by adolescents also increases between 11 and 15 years of age. The increase in the amount of unhealthy food and drinks consumed by adolescents may be, in part, due to the increasing independence that teenagers are granted by their parents (WHO, 2016).  
According to Kessler et al (2007) 10-20% of teenagers throughout the world suffer with mental health illnesses, these illnesses are often undiagnosed and untreated. It has been found that 75% of mental health issues are established by the age of 24 and 50% are established by the age of 14 (Kessler et al, 2005). Amongst adolescents aged 15-19, depression is the fourth leading cause of illness and disability, whilst for teenagers aged 10-14, it is the fifteenth leading cause of illness and disability. The ninth leading cause of illness and disability amongst adolescents aged between 15 and 19 years of age is anxiety, whilst for those aged between 10 and 14 years of age it is the sixth leading cause of illness and disability (World Health Organisation, 2020). A survey conducted by Green et al (2005) examined the section of the UK population consisting of young people up to the age of 16, who are living at home, in order to discover whether the prevalence of mental health issues had changed amongst them. This study showed a dramatic increase in the rates of mental health issues during mid to late adolescence. The percentage of mental health issues in teenagers aged between 11 and 16 years of age is 13% for boys and 10% for girls. This figure increases to approximately 23% by the time an adolescent reaches 18-20 years of age. (Green et al, 2005).
A variety of mental health issues can affect adolescents. Depression has been found to be increasingly common amongst them within the past ten years, with approximately 80,000 children and adolescents in the UK suffering from it (Green et al, 2005).  
Anxiety occurs frequently in adolescents. This can be due to transitioning from primary to secondary school, stress from exams or other issues such as sexuality. Post-traumatic stress disorder can occur in adolescents who have been the victim of physical or sexual abuse, witnessed or been a victim of a frightening or traumatic event or been relentlessly bullied (Mental Health Foundation, 2016).
Within the UK, more than 725,000 individuals of all ages suffer from an eating disorder. Rates of this in people under the age of 25 are double those of other age groups (Micali et al, 2013). Eating disorders often develop during adolescence as a result of bullying and photo editing on social media. 
Approximately one in twelve to one in fifteen children and young people deliberately harm themselves (mental health foundation, 2006). The amount of teenagers admitted to hospital due to self-harm increased by 68% between 2001 and 2011 (Young Minds, 2011). Self-harm also occurs as a result of many traumatic events amongst teenagers as they often feel that cutting or burning themselves helps in dealing with intense emotional pain (Mental Health Foundation, 2016). A leading cause of death amongst adolescents is suicide. In 2014, 149 children aged between 10 and 19 years old committed suicide (Korkodilos, 2016). 
Regent Group (2015) states that schools play a large part in causing mental health issues amongst adolescents. The main reason for this is the stress caused by examinations. In 2019, 2,795 15-16-year olds contacted Childline with concerns about their exams and results (Childline, 2019) According to Childline (2018) adolescents who called them reported that the anticipation of sitting their examinations was having a negative effect on their mental health. Some teenagers explained that it was causing them to feel depressed, experience anxiety or even self-harm. Issues such as, difficulty with concentration, distraction and having numerous pieces of schoolwork at once, can cause feelings of frustration which can have a negative effect on both schoolwork and exam results. This can ultimately result in mental health issues amongst adolescents (Regent Group, 2015).
Storch and Ledley (2005) found that bullying amongst adolescents is common and has numerous negative effects on their psychological health, including, anxiety, depression, social isolation, loneliness, eating disorders and suicidal thoughts (Cowie, 2019). Individuals who experience bullying on a regular basis may feel too anxious to report it or speak about its emotional effect on them. Persistent bullying can also have a negative effect on self-esteem and confidence, especially if it is aimed at certain aspects of an individual's appearance or personality. This type of bullying often leads to adolescents detesting themselves and feeling the need to hide or change the part of their appearance or personality that is seen as undesirable by bullies. These feelings can often lead to mental health issues such as, depression, anxiety and eating disorders (Chang et al, 2013). Bullying often occurs within the school environment, however an increase in social media use in recent years has led to adolescents being bullied online (Sonet Bull Platform, 2020). 
According to a study conducted by Sidani et al (2016) adolescents who regularly use social media were 2.6 times more likely to have body image and eating issues. These individuals were also found to have problems regarding sleep patterns and mental health issues such as depression (Levenson, 2017). According to Pantic (2014) the increase in social media usage has increased the amount of time that adolescents spend on computers, tablets and mobile phones, which has in turn decreased time spent in the company of family, friends and the wider social environment. It has been found that the excessive use of social media has a significant effect on the social relationships individuals have with others and how they participate in community life, which often results in an increase in individuals’ feelings of depression and loneliness. (Kraut et al, 1998). Social media can allow individuals to communicate with a considerable number of people, however, this is not as effective as face-to-face communication (Pantic, 2014). Another reason for social media causing mental health issues in adolescents is that adolescents often experience bullying on social networks such as, Facebook, Snapchat or Instagram (Bullying UK, date unknown).
According to The World Health Organisation (WHO, 2020) Low socioeconomic status has been found to have a negative effect on mental health amongst adolescents. Adolescents who live in households which are within the lowest income brackets are two to three times more likely to have issues regarding their mental health (Marmot et al, 2010). Individuals who live in poverty often do not have the economic resources to provide themselves with everyday necessities such as, a healthy meal, clean water, hygiene products or heating, which can lead to feeling of inadequacy, low self-esteem and depression (World Health Organisation, date unknown).     
There are many different factors that can influence the diet of an adolescent. For example, the influence of their parents can affect the dietary choices of a teenager. If the food that their parents purchase is unhealthy, adolescents may not have the opportunity to eat healthily. Similarly, teenagers may not have the necessary cooking skills if they have not been able to learn them from their parents (World Health Organisation, 2020). Adolescents are often provided with more independence by their parents, this along with their own disposable income from part time work, enabling them to eat unhealthy foods whilst they are socialising with their friends. Having their own money allows teenagers to make their own choices with regards to the foods that they purchase (Insel et al, 2013).    
According to Montgomery and Chester (2009) fast food companies often use data banks held by social media websites to specifically target their advertisements towards adolescents. This can influence the decisions that teenagers make with regards to their diet (Chandon & Wansink, 2012). 
The main aim of this study is to discover whether a link between the mental health and diet of adolescents exists. It also aims to investigate the effects of factors such as; social media, bullying and poverty on adolescent diet and mental health. The link between adolescents’ mental health and diet was chosen to be studied during this dissertation. This topic was chosen as literature has shown that there has been a huge increase in anxiety and depression amongst adolescents in the last 25 years, which could be linked to poor diet (Bedell, 2016). Adolescents are an appropriate demographic to research within this dissertation due to the many causes of mental health issues and poor diets amongst them.
Methodology
There are two types of literature review, narrative and systematic. A narrative literature review analyses and summarizes a body of literature. Conclusions about the chosen topic are then drawn and gaps or inconsistencies in the research can be determined. A systematic literature review is comprehensive and describe the timeline that the literature is chosen within. A more meticulous and precise approach is required for this type of review (Dudovskiy, 2018).  
A narrative literature review will be conducted in order to discover whether a link exists between the mental health and diet of adolescents. This method was chosen instead of primary research, as mental health can be a delicate subject, and often adolescents can feel embarrassed or uncomfortable providing this information. A narrative literature review was chosen, as it allows the researcher to assess the current state of a research topic, by investigating the extent to which the topic has been previously researched. Reviewing previous research can lead to potential areas of further research within the topic. A more beneficial approach to developing a topic can be discovered by reviewing previous research.
A systematic review was not chosen for this dissertation, as there are a number of different factors including, school, social media, bullying and poverty, which affect diet and mental health in adolescents. This study will analyse qualitative data rather than quantitative data due to data on mental health being difficult to gather effectively.
In order to answer the question posed by this dissertation, a large number of scientific journals and textbooks will be found using sources such as, the internet and library. The resources used will need to be written in the English language and the full text of any journal or textbook must be available. They will then be examined to discover whether a link exists between mental health and diet in adolescents. The diet and mental health of adolescents will be researched in depth along with the factors associated with them. The information that is found will then be analysed and linked together.
Literature review
Numerous studies have found that a link between poor diet and mental health issues in adolescents exists and that there are numerous different factors involved which cause this. For example, according to O'Neill et al (2014) teenagers with mental health disorders such as, anxiety or depression may consume increased amounts of unhealthy foods as a way of coping with their emotions. They also state that eating habits in childhood has a large impact on diet in adolescence. A lack of highly nutritional foods caused by an unhealthy diet can lead to deficiencies in nutrients, which have been associated with mental health problems. An example of this could be a lack of magnesium, folate and zinc causing depressive disorders (Jacka et al, 2012). Similarly, a low intake of omega-3 long-chain fatty acids has been found to cause anxiety (Jacka et al, 2013).
Irwin and Miller (2007) explain that depression is underpinned by numerous mechanisms and bodily systems such as, the levels of salient proteins within the brain, oxidative processes and the function of the immune system. These processes are heavily influenced by an individual’s diet. They also found that markers of systemic inflammation are often higher in an individual with depression than those without. This is often a sign of dysregulation within the immune system caused by a poor diet (Esposito et al, 2004). Molteni et al (2002) found that a poor diet which includes large amounts of saturated fat and sugar, have an effect of proteins which are vital to bodily processes such as, the signalling of molecule brain-derived neurotrophic factor. Levels of this protein are often decreased in individuals who suffer with depression (Bocchio-Chiavetto et al, 2010).
Oddy et al (2009) discovered an association between low intakes of fruits and leafy green vegetables and depression. They state that this could be due to decreased levels of micronutrients such as, folate and antioxidants which are necessary for the proper function of neurotransmitters and the prevention of inflammation within the body (Bodnar & Wisner, 2005). Sarandol et al (2007) discovered a link between depression and oxidative stress. Yanik et al (2004) agreed and explained that an increase in the potency of oxidative stress, results in a rise in the severity of depression. A lack of fatty acids within the diet has also been associated with mental health issues (Hallahan and Garland, 2005). A low intake of vitamins and minerals can affect the conversion of amino acids within the brain, which in turn affects mental health and cognition. For example, the amino acid tryptophan is converted into serotonin. Decreased levels of this neurotransmitter have been found to cause depression (Mental Health Foundation, date unknown).    
Browning (2019) suggests that school dinners have been found to have an impact on the mental health of adolescents, with over half of meals served within schools being of a poor quality. He discovered that approximately 60% of secondary schools are not meeting legal standards, with many meals offered being low in healthy foods such as, fruits and vegetables, and high in sugar and saturated fat (Browning, 2019).  
Rose (2019) explains that many changes occur during the transition from primary to secondary school. For example, the way that school dinners are offered changes. Many primary schools provide children with one meal option at lunchtimes, whilst secondary schools offer a variety of food items. This allows adolescents to choose their school lunch for the first time, which often leads to them to making unhealthy food choices. It is also possible for individuals who bring their own packed lunch to purchase food and drink items from a secondary school canteen, which can also result in poor dietary choices and overeating. (Mayall, 1996). According to Rodger (2017) several school canteens use marketing tricks commonly found on the high street, such as placing drinks and snacks with high levels of saturated fat and sugar near or even on the till points, whilst healthier food and drink options such as salads, fruit and water were located in more difficult to reach areas.   
The social aspects of school also affect the dietary choices of adolescents. For example, the majority of adolescents do not wish to be seen as undesirable by their peers and therefore, develop a herd mentality and often follow the dietary choices of their friendship groups, which results in poor decisions regarding food. Spending time with friends during the school lunch hour is seen as essential by most teenagers, and therefore they may skip lunch in order to be amongst friends. It has been found that many adolescents feel that the school dining hall can be an intimidating area, due to the presence of teachers. The long queues that regularly occur within school lunch halls can also deter adolescents from acquiring food there. All of these social aspects can lead to adolescents leaving the school campus during their lunch hour and purchasing their meal from a shop nearby or missing lunch entirely and consuming the majority of their energy intake in the morning or after school has finished for the day, which can result in poor dietary choices (Rose, 2019).     
According to Stanes & Battersby (2008) the knowledge of where food comes from and the ability to cook a healthy nutritious meal are basic life skills that all adolescents should be taught in schools. Allowing teenagers to learn how to cook a variety of healthy meals within the school environment can improve the quality of not only their diet but their family’s diet as well. For a number of adolescents, being taught how to cook a healthy meal independently is important as they are often the first person in their household to arrive home at the end of the day and want to prepare a meal for their family (Oliver, date unknown). Healthy cookery lessons in schools can also educate adolescents about the origins and nutritional values of food. It has been found however, that these skills are not being taught in the majority of secondary schools (Stanes & Battersby, 2008). 
A study conducted by Oliver (date unknown) found that many adolescents felt that they should be taught aspects of food technology such as, the nutritional values of different foods and when is best to eat them, as well as how to prepare more complicated dishes. This study also found that teenagers had hoped that school cookery lessons would provide them with the necessary cooking skills to provide for themselves and others at university and even later on in life. However, numerous individuals felt that school cookery lessons were not effective in preparing them for these things, as they often involve cooking things such as, fruit salad, pizzas or cakes rather than healthy, balanced meals. They also believed that they should be taught about the effects of nutrition throughout their lifespan. Many adolescents felt that the knowledge of nutrition during pregnancy was especially important (Oliver, date unknown).     
Poverty
Boardman et al (2010) discovered a link between poverty and mental health issues. They found that individuals who live in a low-income area are more likely to have severe and enduring mental health issues than those in high-income areas. The rates of depression are 1.5-2 times higher amongst those living in poverty (WHO, 2004). Individuals living in poverty are often unable to sustain their basic standards of living and are therefore often exposed to detrimental living conditions. These individuals are not provided with good quality healthcare or opportunities for education and employment. These factors increase the risk of people with a low-income developing a mental health issue (WHO, 2007). Individuals who are living in poverty are at an increased risk of malnourishment and therefore are more likely to be deficient in a number of vitamins and minerals, including those responsible for functions within the brain which help to prevent mental illness (Sukhatme, 1987). 
Approximately four million children living within the UK were found to be living in households that were unable or struggling to afford to purchase the necessary amount of healthy foods such as, fruit, vegetables and fish, to meet the official  nutritional guidelines set out by the UK government (The food foundation,2018). In fact, in order to maintain the dietary recommendations, set out by the government, it would be necessary for the poorest fifth of families to spend over forty percent of their weekly income on food. This occurs after they have spent portions of their income on housing costs such as, mortgages, rent, electricity and water. It is calculated on official cost estimates that £103.17 per week would need to be spent on food for a family consisting of two adult and two children aged between ten and fifteen years old. For one adult the official cost of food sufficient for meeting the guidelines of the Eatwell plate was £41.93 per week. A food budget of £111.35 per week would be required for a family consisting of two adults and three children aged two, five and eight years old to consume the foods that are recommended by the government. It has been found that approximately forty seven percent of all households within the UK who have children, are not able to expend enough money on food to meet the government recommendations. This is increased to sixty percent in single parent families. It is approximated that merely twenty percent of households in which the main wage earner is unemployed manages to spend enough money on food too meet the government recommendations (The food foundation, 2018).    
The price of eating healthily falls unreasonably on the half of the population with the lowest income, for whom approximately one third of disposable income would be attributed to food purchases. In households with a high income, this figure is increased to twelve percent of disposable income (The food foundation, 2018). Households with the lowest incomes, earning less that £15,860 per year would be required to spend approximately 42% of their wages after rent on food, whilst those with a higher household income would only need to spend six percent of their disposable income on food purchases (The food foundation, 2018).
The food foundation (2018) explains that these figures are the result of the lessening ability of low-income families to afford to purchase healthy foods such as, fruits and vegetables. They go on to express that this leads to an increased risk of illnesses such as, diabetes or heart disease, which are related to diet as well as broadening inequalities in health throughout society. 
Ellen (2020) found that 25% of adolescents living in lower income areas are obese in comparison with 11% of those living in high income areas. This means that poorer adolescents are more than two times more likely to be overweight or obese. Unhealthy food options are fairly inexpensive, which leads both parents and adolescents who are living in poverty to consume less fresh, higher calorie foods with high additive contents and addictive, metabolism distorting properties. A study conducted by Noonan (2018) found that adolescents living in poverty were more likely to consume large amounts of fast food and fizzy drinks. He also found that their diet was likely to be lacking in fruit and vegetables. Overweight and obesity was 2.1 and 4.1 more prevalent in adolescents living in poverty. Drewnowski (2015) explained that poor dietary intakes amongst adolescents living in low income areas is likely to be due to financial constraints. Another contributing factor for poor dietary consumption amongst those living in poverty is the prevalence of fast food and snack outlets in the lower income areas of the UK. It has been found that 17% of fast food outlets are located within the most deprived areas of the UK, whilst a mere three percent was found in the least deprived areas. This results in poorer adolescents leaving school and purchasing fast food from cheap outlets. Similarly, this can also result in parents often purchasing junk food for them and their family from these places (Ives, 2018).  
Case studies carried out by the Welsh Government (2013) discovered that although free school meals are now available in some schools for those living in poverty, the number of adolescents making use of this service was lacking. Factors which effect the uptake of free school meals include, long queues at lunchtime, the type of food that is provided by the school canteen, the amount of money that is allocated to free school meals and the behaviour of other adolescents (Welsh Government, 2013).  
Studies such as Ford et al (2017) found that adolescents who have experienced bullying often display negative mental health effects including, depression, anxiety, somatic symptoms, disordered eating and suicidal thoughts. Bullying has been found to have negative effects on body image and self-esteem (Haines et al, 2006). Eaton et al (2005) explains that the most severe emotional outcome of bullying amongst adolescents is the increased risk of suicide. Weight-based teasing plays a significant role in this, with adolescents who are bullied regarding their weight being two to three times more likely to experience suicidal thoughts. 
A significant link between bullying and poor food choices has been found amongst adolescents. For example, weight-based bullying has been found to result in adolescents developing disordered eating behaviours including, binge eating, chronic dieting, making themselves vomit, using diet pills or laxatives unhealthily or not eating at all (Libbey et al, 2008). Teenagers who have experienced bullying are also likely to skip meals and are therefore at an increased risk of over and under eating disorders (Sampasa-Kanyinga et al, 2014). 
Ward (2004) explains that the food and drink that adolescents choose to consume is judged by their peers in the same way that their clothes or music taste is. The media has been found to create stereotypes which link certain foods with social class or gender. These stereotypes influence the attitudes of adolescents towards certain individuals eating certain food types. For example, teenage boys may be bullied for consuming a salad as females stereotypically consume salads. Healthy food is often perceived as “posh” amongst adolescents and therefore is often not consumed. Even the food that is brought to school in a lunchbox by adolescents can potentially be a source of ridicule. Individuals who bring healthy and home-cooked foods or low-cost brands are likely to experience bullying. This risk of bullying often makes it more difficult for adolescents to make positive choices regarding their diet (Ward, 2004).  
Bullying has been found to cause chronic stress, leading to substantial negative lifestyle changes such as, a decreased in the quality of adolescents' diets (De Vriendt, 2012). Michels et al (2012) agree that the negative changes in diet quality amongst bullied adolescents include, increased intakes of foods high in sugar and saturated fat and low intakes of fruit and vegetables. They go on to explain that bullied adolescents often choose these foods due to the belief that they will allow them to cope with being bullied and to feel better about themselves, which reduces their perceived stress (Michels, 2012).
Thompson et al (1995) state that bullying may have a negative effect on eating habits. They go on to explain that bullies often make adolescents view their body negatively through either teasing them about their weight/appearance or through the general effects of bullying on self-esteem and emotional issues. In recent years, the damaging effects of bullying have been given an increased amount of attention. Bullying has been found to cause low levels of self-confidence, poor body image and social isolation and contributes to the development of eating disorders. Approximately 65% of individuals who suffer with eating disorders, express that bullying contributed to their ailment. Around 40% of adolescents who have issues with their weight, are teased by their friends or family members regarding their weight. Weight-based bullying can occur at home as well as at school and can just as easily result in adolescents overeating, gaining weight and needing extreme weight control measures (NEDA, 2018).      
Research conducted by Pantic (2014) discovered a link between social media and mental health disorders such as, low self-esteem, depression and anxiety. Kraut et al (1988) explains that one reason for this is that excess social media use has a substantial effect on an individual’s social relationships and participation in life within the community. They go on to state that feelings of depression, isolation and loneliness is caused by a decrease in an individual’s communication with family members and social circle, which occurs as a result of them using social media to excess.    
Spending large amounts of time on social media has been found to change adolescents’ perception of the physical and personality traits of others, which may lead to them coming to the wrong conclusions with regards to aspects including, physical appearance, level of education and intelligence and moral integrity (Pantic, 2014). Chou and Edge (2012) discovered that social media could alter adolescents’ perceptions of their own lives and those of others. They found that through social media, teenagers often see others as being happier than them, which can result in depression.     
Mabe et al (2014) found that adolescents who regularly use social media are at risk of developing over or under eating disorders. Studies such as, Grabe et al (2008) agree and go on to explain that this could be due to the regular reinforcement of body ideals in pictures on social media. Technology now allows individuals to edit many different aspects of photographs, by using applications such as, “Plump & Skinny Booth”, which can falsely alter their appearance or simply by adding a filter. This means that adolescents can easily alter aspects of their own appearance to match their body ideals.        
Montgomery & Chester (2009) explain that fast food, sugary drinks and unhealthy snack companies often target adolescents to promote their products via social media. They go on to explain that this increases their desire to purchase and consume them, which increases the risk of binge eating disorder. Social media has now made it very simple for adolescents to associate with junk food companies and therefore make bad food choices on social media (Harris et al, 2019). 
According to Suciu (2019) adolescents are increasingly exposed to unhealthy food and drink items on social media by fast food brands advertising their products online. A study conducted by Harris et al (2019) discovered that teenagers are engaging with fast food, unhealthy snacks, candy and fizzy drinks companies increasingly often. They go on to explain that brands such as, Doritos, Coca-Cola, Hershey, McDonald’s, Pepsi and Snickers dominate the social media pages of adolescents. These companies often design their advertisements to be colourful and fun in order to entice adolescents to like and share them with their friends, Over one third of adolescents involved in the study explained that they followed, shared or liked these fast food, fizzy drink, candy or snack brands on social media (Harris et al, 2019). The brands that adolescents spend the majority of their time looking at on social media often expend the most money to target their advertisements towards them. Unlike more traditional methods of advertising such as, print advertising, social media easily persuades adolescents to help companies to market their products by sharing their advertisements with their friends and followers (Harris et al, 2019). 
Social media sites such as, Facebook and Pinterest are excellent sources of quick and easy recipes, which often appear in the form of videos. However, many of these recipe videos consist of deserts, alcoholic cocktails or other unhealthy meals and snacks. This can sometimes contribute to overeating in adolescents (Suciu, 2019).      
Advertisements on social media can result in adolescents believing that they are not enough or that they need to improve themselves, which has a substantial effect on their self-esteem and self-worth. Adolescents are usually at a point within their lives where they are attempting to find out the exact details of their identity, which means that they often view the world in a very literal sense. The ability to differentiate between truth and lies may not be fully developed yet. Many clothing advertisements that are used on social media are edited, often by using photoshop, in order for the models to appear thin and flawless with no blemishes, scars or wrinkles. This can easily be misinterpreted by adolescents as being real, which can result in them endeavouring to achieve an unrealistic and unachievable appearance and body weight in order to be accepted by themselves, their family and their peers (Williams, 2016).     
Weight loss products and fad diets are a substantial industry that often targets individuals with low levels of self-esteem, such as adolescents. These methods and products are often used by adolescents in order to be socially accepted. Advertising these kinds of products emphasizes amongst adolescents, the belief that if they are slim, they will be perceived as good looking, happy, accepted and successful by their peers. There is a risk that adolescents may go to extreme measures to achieve it, which can result in eating disorder behaviours. These behaviours can also be reinforced by family or friends commenting on photographs or posts with positive statements regarding the weight loss (Williams, 2016).  
Celebrities such as Kim Kardashian and Cardi B have been found to endorse and sell weight loss products on social media. This can suggest that they achieved their appearance by using the products that they endorse rather than their genetics, plastic surgery, personal trainers, make-up artists, hair stylists or photoshopping, which can result in adolescents misunderstanding and developing the wrong perceptions about celebrities and their appearance. This can lead to them using these products, potentially in an unhealthy way which can result in eating disorders (Rosenbloom, 2019).
Discussion
The main aim of this study was to discover whether a link between the mental health and diet of adolescents exists. It also aimed to investigate the effects of factors such as; lack of nutrients, school lunches, food technology lessons, social media, bullying and poverty on adolescent diet and mental health. 
Each of the studies used in this dissertation agreed that a link between diet and mental health in adolescents does in fact exist, along with numerous factors which have an impact on it. These factors include, school meals, food technology lessons, bullying, poverty and social media. They also explain that a reduction in the quality of the diet results in an increase in mental health issues. 
A number of the studies found that low intakes of certain nutrients have an impact on a number of functions within the brain, which have been associated with mental health issues. For example, Dietary protein provides the body with amino acids such as tryptophan whilst, the B vitamins act as co-factors in vital enzymes that control the manufacture and balance of neurotransmitters such as serotonin and dopamine, which contribute to mental functions including cognition and mood. The function and transmission of neurotransmitters is affected by intakes of omega 3 fatty acids within the diet (Khanna et al, 2019). A number of nutrients are also involved in the prevention of systemic inflammation. This dissertation found that adolescents are likely to have low intakes of many nutrients which is a cause of poor mental health amongst them (Public Health England, 2014).
This dissertation discovered several factors which effect the dietary choices and mental health of adolescents. The meals provided for adolescents within schools for example, have been found to be poor quality and lacking in healthy foods such as fruits and vegetables. This coupled with the intimidating atmosphere and long queues within the dining hall leads to many adolescents leaving the school premises to purchase their lunch from nearby shops, especially if they are encouraged to go by their friends (Rose, 2019). School headteachers and catering staff could work together to increase the amount of fresh fruits and vegetables on offer with the school canteen during mealtimes. Introducing a salad bar may be an effective way of ensuring this. Involving adolescents in the preparation of school lunches may have a positive effect on both the quality of the meals provided and the dietary choices of pupils. This can be done by creating a school garden for them to grow and harvest fruits and vegetables and by allowing adolescents to potentially produce new recipes which could be served within the canteen (National PTA, date unknown).      
The majority of schools also provide adolescents with basic cookery lessons. However, the recipes made during these lessons are often unhealthy foods such as, pizzas and cakes which means that most adolescents are unable to cook healthy balanced meals by the time they begin attending university. Similarly, adolescents are not taught about the origins of food or its nutritional value meaning that they are usually unaware of where food comes from and which foods are healthy, and which are not (Stanes and Battersby, 2008). In order to improve food technology lessons an increase in funding is required for schools to provide the necessary facilities and resources. Training in nutrition throughout the lifetime is required for teachers to provide adolescents with effective food technology lessons (Stanes & Battersby, 2008). 
Another factor affecting diet and mental health which was found in this study is poverty. Adolescents living in poverty are more likely to suffer from mental health issues (Boardman et al, 2010). Poverty often results in teenagers being unable to afford healthy foods such as fruits and vegetables and therefore often purchasing ready meals, fast food and snacks (Noonan et al, 2018). Although, a number of schools provide free school meals some still have a payment system, which is often difficult for those living in poverty to afford (Welsh Government, 2013). Poverty could be improved by increasing and protecting the incomes of families in order for them to be able to purchase basic necessities such as, healthy food and hygiene products. Ensuring that adolescents have the advice, support, confidence and skills to successfully move onto further education, apprenticeships or work can help to ensure that they do not live in poverty in the future (Joseph Rowntree Foundation, 2016).  
In this study, bullying was found to be a potential cause of issues regarding diet and mental health amongst adolescents. Individuals who experience bullying were found to be more at risk of depression, anxiety, eating disorders, somatic symptoms and suicidal thoughts (Ford et al, 2017). Suicide was found to be the most severe emotional outcome of bullying, with those who experience teasing regarding their weight being three times more likely to have suicidal thoughts or tendencies (Eaton et al, 2005). Bullied adolescents are likely to either skip meals and develop disorders such as anorexia, or consume an increased amount of high fat, high sugar foods in order to cope with the stress of bullying and feel better about themselves (De Vriendt, 2012). Interestingly, this dissertation found that it is possible for adolescents to be judged based on their food choices in the same way that they may face prejudice regarding their tastes in clothing or music. Many stereotypes lead adolescents to believe that certain foods should not be consumed by certain individuals. For example, they may believe that salads should only be consumed by females and burgers should only be consumed by males. They may also be under the assumption that healthy food is “posh” and therefore should only be consumed by those of a privileged background (Ward, 2004). Bullying was found to not only happen at school but also amongst family members at home and can lead to overeating and weight gain in adolescents (NEDA, 2018).
In order to prevent bullying schools could use assemblies, PSE lessons or registration classes to teach adolescents about bullying and what should be done about it. These sessions could also be used to educate teenagers about differences between people such as, religion, ethnicity, disability, gender, sexuality and appearance, that often result in individuals being bullied. Differing family situations such as, adoption, foster care and young carers should be explained and taught to adolescents. Increasing the knowledge and understanding of these things can prevent ignorance and promote empathy (Department for education, 2017).      
This dissertation found that social media has a major effect on diet and mental health amongst adolescents. It was found that an increased amount of time spent on social media leads to isolation from family members and the community, which can result in feelings of loneliness and depression (Kraut et al, 1988). This study also found that photographs can be edited in many different ways on social media. For example, aspects of photographs such as, an individual’s appearance and even the background of the photograph can be changed to fit and individual’s ideals. This can result in adolescents developing anxiety, depression and over or undereating disorders due to them feeling that they are inadequate in comparison with those they see online (Pantic, 2014). 
It was also found that teenagers are the main target of online advertisements from fast food companies, which increases their desire to purchase them, which in turn increases the risk of binge eating (Montgomery & Chester, 2009). Companies advertising fast food, soft drinks, unhealthy snacks and candy often design their social media advertisements to be fun and colourful in order to attract the attention of adolescents. The most popular food and drink brands on adolescent social media pages were Doritos, Coca-Cola, Hershey, McDonald’s, Pepsi and Snickers. Over one third of adolescents explained that they regularly like and share advertisements for junk food and drink companies on social media (Harris et al, 2019). During this dissertation, social media sites such as, Facebook and Pinterest were found to be excellent sources of quick and easy recipes, which often appear in the form of videos. However, many of these recipe videos were found to consist of deserts, alcoholic cocktails or other unhealthy meals and snacks. Which has been found to contribute to overeating in adolescents (Suciu, 2019). 
Images used in clothing advertisements are often edited, usually using photoshop, which can instil feelings of not being enough and needing to improve themselves in adolescents. Similarly, the ‘flawless’ appearance of most advertisement models on social media can be easily misinterpreted by adolescents as being real, which can result in adolescent going to extreme lengths to achieve an unrealistic and unattainable appearance. This often results in eating disorders amongst adolescents (Williams, 2016). This study discovered that weight loss products and fad diets are often sold and endorsed on social media by companies that create the products and a number of celebrities such as Kim Kardashian and Cardi B (Rosenbloom, 2019). Advertising these kinds of products was found to emphasize amongst adolescents, the belief that if they are slim, they will be perceived as good looking, happy, accepted and successful by their peers. This can result in adolescents going to extreme lengths and even developing eating disorders to achieve their goal weight. Lengths which may be unintentionally reinforced by friends and family members commenting on photographs and posts with positive statements regarding weight loss (Williams, 2016). 
In order to prevent social media from effecting their mental health and diet, adolescents could be mindful and potentially keep track of the amount of time they spend on social media. They could also ensure that they spend time with family and friends, away from social media. This can have beneficial effects on their concentration and moods. Parents can play an important role in preventing mental health issues arising from social media, by simply speaking to their child about any underlying issues that may be causing them to spend too much time on social media. Parents could also explain to adolescents about the inaccuracies of people’s appearances and lives on social media and remind them of the positive aspects of their lives (Robinson & Smith, 2020).   
Although the majority of the studies used within this dissertation were of good quality, easily accessible and very relevant, there were a number of limitations. For example, not many of the studies assessing the link between diet and mental health, specifically studied adolescents, with many looking at gender rather then age. The method used for most of the studies gathered was questionnaires. Although this is an effective method, teenagers are more likely to provide more truthful information during an interview. A literature review is a method that provides a large amount of information for this type of topic, however they are dependent on the studies of others, which may not always be accurate or reliable. 
All of the studies that researched school lunches and their effect on diet and mental health looked specifically at teenagers, however, children were also studies as part of the majority of them. Literature reviews were used to gather the information used within these studies. Although literature reviews are efficient ways of gathering information, they don’t allow for the researcher to potentially discover more information by completing their own research. The information regarding food technology lessons was gathered from studies which used a wide variety of research methods including, questionnaires, interviews and focus groups. Although using a wide variety of methods allows research to be thorough, it can be time consuming and can lead to too much information being found.
The studies used in this dissertation that researched poverty used a mixture of literature reviews and questionnaires to gather information. These are effective methods of research however, a questionnaire can easily be thrown away or filled out untruthfully by adolescents and literature reviews are dependent on the research of others, which can be inaccurate or unreliable.
The method for each of the studies looking at bullying within this dissertation was questionnaires, which are effective in gathering information from a large number of participants. However, questionnaires can be time consuming and participants can easily be untruthful or not complete them at all.
The studies looking at social media within this dissertation used a mixture of questionnaires and lit reviews to gather data. Literature reviews are dependent on the research of others which can often be inaccurate or unreliable, whilst questionnaires can be time consuming and are easy to fill out untruthfully or to simply throw away.     
This study has a number of strengths. One strength of this study is that it has researched not only the link between diet and mental health, but the factors which affect diet and mental health in detail. Another strength is that this study could be used in a number of settings with many different people. The final strength is that no data collection is required for this study and it is therefore not affected by any unforeseen circumstance. There are also several limitations to this study. The first limitation is that it is dependent on the previous research of others, which may be out-dated or irrelevant. Another limitation of this study is that it is not always possible to gather adolescents’ opinions on the topic. The final limitation of this study is that it can be time consuming.
This study could be useful for numerous different individuals. Firstly, adolescents could use this study to understand the factors which could affect their mental health and diet. Parents could use this study to find out what foods they should provide for their children and how social media and bullying can affect their diet and mental health. Secondary school teachers and catering staff could use this study to understand the changes that need to be made to school meals and food technology lessons.
Future research into this topic could look at each factor in more depth. It could also attempt to discover if anything could be done to decrease the risk of mental health and dietary issues to adolescents, at home, in school and online.    
Conclusion
In conclusion, a link between diet and mental health in adolescents has been discovered. A number of factors including, school lunches, food technology lessons, poverty, bullying and social media, which affect diet and mental health and therefore cause the link have also been found. 
It is possible for changes to be made in order to lower the risk of dietary and mental health issues to adolescents. For example, a number of schools were found to provide lunches that consisted of unhealthy foods such as, pizza, chips and cakes. It was also discovered that adolescents who take lunchboxes with them to school are also able to purchase food and drink items from the canteen should the wish to. Alternatively, in some schools, teenagers are able to leave the school premises and purchase their lunch from nearby shops. In order to tackle these issues, schools should re-examine their lunches as they need to provide more healthy foods such as, fruits and vegetables rather than foods with a high saturated fat and sugar content. This could be achieved by creating a salad bar or school garden. Adolescents should also be more involved in the food that is served within the canteen. A way of ensuring this could be allowing students to create different healthy recipes to be served within the canteen each week.
Similarly, food technology lessons in schools have been found to only teach unhealthy recipes such as, pizzas and cakes. It was also found that adolescents were not being taught about nutrition throughout the lifetime and were not being prepared to provide for themselves and other at university and even later in life. Adolescents should be taught the origins and lack in nutritional values of foods and how to make healthy recipes rather than cakes and pizzas in food technology lessons, and therefore more funding should be given in order for these lessons to be modified. Similarly, further training should be provided for teachers to be able to provide adolescents with the necessary nutrition knowledge and cooking skills to provide for themselves and others in the future.
Individuals who are living in poverty are often unable to afford healthy foods such as fruits and vegetables and many fast food establishments were found to be situated in low income areas. Therefore individuals living in poverty, often choose unhealthy foods such as fast food, ready meals and snacks with a high saturated fat and sugar content. Poverty could be improved by increasing and protecting the incomes of families in order for them to be able to purchase basic necessities such as, healthy food and hygiene products. Ensuring that adolescents have the advice, support, confidence and skills to successfully move onto further education, apprenticeships or work can help to ensure that they do not live in poverty in the future. School lunches should also be made free in all secondary schools in order to help those living in poverty.  
Bullying has been found to cause many issues relating to diet and mental health including, anxiety, depression, eating disorders, binge eating, self-harm and even suicide. A zero-tolerance policy regarding bullying, should be put into place in all schools. All applications and filters that allow individuals to edit their appearance, personality or lifestyle should be closely monitored to ensure that adolescent use them as sparingly as possible. Schools could also use PSE lessons, registration classes or assemblies to teach adolescents about bullying and its effects. Similarly, these sessions could be used to teach adolescents about differences between individuals including, ethnicity, religion, gender, disability, sexuality and appearance, which may lead to bullying. Differences in family situations such as, adoption and young carers should also be discussed within these sessions.
Social media has been found to be responsible for many mental health and dietary issues, especially over and under eating disorders. Fast food companies target their social media advertisements at teenagers, who can then share them with their family and friends. On the other hand, it was also found that weight loss products are sold and endorsed on social media by the companies that create them and by celebrities such as Kim Kardashian and Cardi B. Legislation against celebrities endorsing or selling weight loss products online need to be created in order to prevent adolescents from viewing them on social media, obtaining the wrong impression and purchasing them. Keeping track of the amount of time spent on social media could allow adolescents to be more mindful of what they are doing. They could also ensure that they spend some time with family and friends away from social media. By speaking to their children about any issues they may have, parents can play an important role in helping them to spend less time on social media. Similarly, parents could explain about the inaccuracies of individuals’ appearances and lives on social media to their children and remind them of the positive aspects of their own appearance and lives. 
The factors that have been found to cause the link between mental health and diet amongst adolescents could be researched in further detail and this study could be used in the future to make the changes that have been suggested.        
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