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The benefits of a plant-based diet on health and well-being.

Vegan diets have grown in popularity recently, increasing recognition as a healthy dietary choice (Craig, 2009; Alcorta et al., 2021; Neufingerl and Eilander, 2021). Vegans have previously been described as those who follow the strictest dietary restrictions, excluding all animal-sourced foods and their by-products, including clothes, cosmetics, and medicine (Neufingerl and Eilander, 2021). The term ‘vegan diet’ focuses on the consumption of foods primarily from plants, including fruit, vegetables, nuts, seeds, legumes, and whole grains, but the exclusion of all animals derived foods such as milk, eggs, meat, and fish (Alcorta et al., 2021).  Although the percentage of vegans is low compared to omnivores, a growing amount of the world population switching to plant-based diets has significantly increased in recent years (Alcorta et al., 2021; Neufingerl and Eilander, 2021; Craig et al., 2021). 
A growing amount of research is now establishing positive health outcomes in plant-based diets which have been linked with increased longevity in populations, as well as reduced risk of chronic health diseases such as heart disease, obesity, and diabetes. (Craig, 2009). While plant-based diets are considered healthier, they must be balanced and diverse to provide the right amount of nutrients required daily for a healthy life (Neufingerl and Eilander, 2021). Previous research has signified that individuals who consume vegan diets may be at risk of developing nutritional deficiencies in Vitamin B12, iron, and protein, as these micronutrients can mostly be found in animal foods or have a lesser bioavailability in plant-based foods (Neufingerl and Eilander, 2021; Craig et al., 2021).
This essay investigates and critically reviews the vegan diet in adults. Firstly, the essay will define a vegan diet and the keyways it can benefit overall health. Next, it discusses how the vegan diet has become a hot topic within mainstream media and how this has impacted the take up of this diet and lifestyle choice. Finally, the vegan diet will be examined to evaluate its impact on longevity and chronic health conditions.
Plant-based diets were previously described as consuming diverse plant sources and excluding all animal-derived products (Barford, 2018; Dutkiewicz and Dickstein, 2021; WHO, 2023). However, more recently, people consuming plant-based diets are categorized into different subgroups: vegans do not consume any products of animal origin, Lacto-vegetarians consume plants, milk and dairy products, and semi-vegetarians’ diet is predominantly plant-based and moderately supplemented with poultry and fish. Pesco-vegetarians consume a plant-based diet, adding dairy products, eggs, and fish (Fehér et al., 2020). 
Research has shown how a plant-based/vegan diet has become increasingly popular in recent years, a phenomenon associated with the current health-consciousness trend (Fehér et al., 2020). NHS (2023) defines a vegan diet as one high in plant-derived foods such as fruit, vegetables, nuts, seeds, whole grains, and legumes, excluding all animal-derived foods. WHO (2023) proposes a mainly plant-based diet, low in salt, added sugars, and saturated fats recommended as part of a healthy lifestyle, like a typical vegan diet, which, if followed, could also help with weight loss and long-term weight management (Satija and Hu, 2018). Furthermore, it has been shown that a healthy, balanced vegan diet is potentially linked with a lower risk of cardiovascular diseases (WHO 2023). One small pilot trial by Barnard et al. (2006) proposed how a vegan diet improves glycaemic control in individuals with type 2 diabetes. However, more studies are needed that look at the positive effects of a vegan diet on the risk of diabetes (Barnard et al., 2006). 
Research suggests the number of people recognized as ‘vegan’ has dramatically increased in Western countries in recent years, including the United Kingdom, America, and Australia (Barford, 2018; Alcorta et al., 2021). According to recent research, the number of vegans in the United States significantly increased by 500%, from almost four million in 2014 to 19.6 million in 2017 (Alcorta et al., 2021; Craig et al., 2021). Moreover, a survey by The Vegan Society (2023) found the number of vegans in the U.K. has more than quadrupled in the last eight years, increasing from 150,000 in 2014 to 600,000 in 2019- 1.21% of the population. WHO (2023) proposes that a growing number of people worldwide are moving towards plant-based diets for health and due to ethical considerations associated with animal welfare and environmental reasons. Moreover, the U.K. Vegan Society (2018), the first Western association to define veganism, highlights how veganism is a long-term lifestyle commitment that excludes all types of cruelty to animals for food production, clothing, or any other reason (Dutkiewicz and Dickstein, 2021).
In recent years, the increasing popularity of the vegan diet has surged globally. Veganism is now considered a growing social phenomenon and, as a result, has received substantial mainstream attention over the last few years (Park and Kim, 2022).   The well-known Veganuary campaign that takes place each January encourages a temporary change to a vegan diet (Williams et al., 2022). It has been reported in recent years the campaign has increased in sign-ups from 3,300 in 2013 to over 629,000 in 2022 (Williams et al., 2022).  Through the lens of social media platforms and online websites, consumers are becoming increasingly aware of the cruelty animals face when used for food production, the environmental impact of meat and dairy consumption, and the health benefits a vegan diet can provide (Povey, Wellens and Conner, 2001). Despite this, comparatively limited research has studied the influence of dietary and lifestyle choices, such as veganism, on well-being and identity.

The reasons for shifting to and following a vegan diet have previously been described as religious and ethical beliefs, environmental and cultural reasons, as well as health-related outcomes. Some of the earliest research examining behaviour towards veganism was by Conner and van Dyck (1993) and Santos and Booth (1996). In the study by Santos and Booth (1996), numerous reasons for avoiding meat were recognized, including- ethics of raising or killing animals, health reasons, and the influence of family and friends. Moreover, Conner and van Dyck's (1993) study compared vegetarian and non-vegetarian beliefs about eating a vegetarian diet using the well-known theoretical framework of the Theory of Planned Behaviour (Ajzen, 1991). It was found that vegetarians had stronger positive approaches and reasons to eat a vegetarian diet than non-vegetarians (Povey, Wellens and Conner, 2001).
In recent years, there have been increasing concerns regarding the nutritional sufficiency of plant-based diets, mainly vegan ones, which exclude all animal-derived foods (Pawlak et al., 2013; WHO, 2023). It has been suggested that the absorption and availability of certain micronutrients, such as zinc, iron, and protein, may be lower in plants than in animal-derived foods. However, attaining recommended levels of certain micronutrients can still be accomplished with a well-planned vegan diet that includes various plant foods (Weikert et al., 2020; NHS, 2023; WHO, 2023). NHS (2023) proposes that to stay on top of iron levels, people should consume iron-rich plant-based foods such as pulses, wholemeal bread, and breakfast cereals fortified with iron, leafy vegetables, nuts, and dried fruits where possible. Furthermore, vegan diets have also been proposed to have a high association of vitamin B12 deficiency due to suboptimal intake (Pawlak et al., 2013). Due to Vitamin B12 being solely found in animal-based foods, it is, therefore, a nutrient of potential concern for those following a vegan diet (Pawlak et al., 2013). Thus, significantly limiting intake of animal-based foods requires vitamin B12 fortified foods or supplements where possible (Pawlak et al., 2013).
Although the possible health benefits of a vegan diet are increasingly being identified, past studies have recognized how following a vegan diet can potentially link with disordered eating and eating disorders such as anorexia nervosa and bulimia nervosa. Due to the exclusion of specific foods and social conditions involving eating, disordered eating attitudes are masked by enabling continued restriction (Fuller et al., 2021; Mazzolani et al., 2023). 

However, a study conducted by Mazzolani et al. (2023) showed the dietary behaviours among individuals who follow a vegan diet were that 94% of participants were considered into the lowest level of disordered eating behaviours, and with only 0.6% of participants being associated with disordered eating behaviours (Costa et al., 2019; Fuller et al., 2021; Mazzolani et al., 2023). Furthermore, Costa et al. (2019) found women arguing that veganism has helped them rebuild a positive relationship with food and overcome negative eating behaviours. Moreover, recent studies looking into the influence social media has on body image and the vegan diet have suggested how young women have used their social media handles to share their experiences of veganism, emphasizing the positive effect consuming a plant-based diet has had on their mental health and relationship to food (Costa et al., 2019).
The World Health Organization (WHO, 2017) has reported in recent years how mental illnesses are one of the leading causes of disability worldwide. It has been proposed that vegans have a greater occurrence of mental health problems, which may lead to a lesser quality of life (Bali and Naik, 2023). Research looking into the relationship between the consumption of vegan diets and psychological health has been a topic of interest in recent years (Jacka et al., 2012; Dobersek et al., 2020; Darooghegi Mofrad et al., 2021; Kazemi et al., 2021). A recent systematic review reported that eleven of the 18 studies looking into the link between an omnivore diet and mental health found that omnivore diets were linked with worse psychological health and had considerably higher amounts or risk of depression, anxiety, and mental health disorders (Jacka et al., 2012; Dobersek et al., 2020). Moreover, four studies were inconclusive, and three found that meat-free diets improved results and mental health (Jacka et al., 2012; Dobersek et al., 2020). However, research conducted by Kazemi et al. (2021) found that the consumption of red meat was subsequently associated with an increased risk of depressive symptoms, specifically in men. It was also reported how symptoms of psychological distress symptoms were common in overweight and obese participants (Kazemi et al., 2021).

When questioned about possible reasons for eating a more plant-based diet, Mullee et al. (2017) found the most popular reason by omnivores and semi-vegetarians was their health. Moreover, Bryant (2019) found fewer participants chose the environment and animal welfare when asked about their reasons for switching to a more plant-based diet. Furthermore, the omnivores prioritized exploring new tastes and losing weight above animal and environmental welfare. Another significant reason consumers often recognize the health benefits of a plant-based diet is that it is associated with less saturated fat and an increase in the consumption of fruit and vegetables, which have previously been linked to positive health outcomes (Bryant, 2019). According to an online assessment by Humane League Labs (2022), whilst omnivores and semi-vegetarians state nutrition reasons and health motives for reducing animal produce, animal welfare is the most common reason specified by vegans.

In recent years, animal farming has been associated with a substantial cause of worldwide greenhouse gas emissions, public health problems, and animal suffering (Bryant, 2019). Environmental concerns have been discussed in previous years, with many arguing ethical concerns to using animals for food (Bryant, 2019). Over the past few decades, a motivation for economic competency has led to increasingly inhumane conditions for farmed animals; recent figures have shown that an estimated 90% of farmed animals live on factory farms in poor conditions (Bryant, 2019). 

One barrier associated with switching to a plant-based diet is accessibility, with many arguing vegan dishes are more difficult to prepare and that there is a lack of choices when eating out (Bryant, 2019; Gazdecki et al., 2021). Cooney et al. (2014) reported how consumers found a need for more options when eating out, which was the most shared factor that made it challenging to eat vegan food. Likewise, Gazdecki et al. (2021) found that the added time, experience, and motivation required to buy and prepare vegan food is a significant barrier to switching to a vegan diet. Furthermore, for some consumers, financial constraints were another barrier to adopting a plant-based diet (Graça, Calheiros and Oliveira, 2015), although there is significantly less agreement on this in the literature. A survey conducted in the UK previously found that the high costs of vegan substitute products were a barrier for 58% of consumers. However, this survey conducted by Hosie (2017) may have been inclined to focus on financial considerations. Another study established that a vegetarian diet is less expensive than one containing meat, however a vegan diet is the most expensive of all diets (Bryant, 2019). This may be due to the comparatively high cost of vegan alternatives, such as plant-based milk, cheese, and other specialist products (Bryant, 2019). The literature has identified several motives and limitations to implementing a vegan diet. However, several studies have reliably found that the main reason for eating a meat-based diet is simply the enjoyment of it (Graça, Calheiros and Oliveira, 2015; Bryant, 2019).

Several macronutrients, vitamins, and minerals could be potentially deficient in a vegan diet (Dunham and Kollar, 2006). Dwyer and Loew (1994) suggest women and children are pote at a higher risk of deficiency due to consuming vegan diets without supplementation (Dwyer and Loew, 1994). Like most people, vegans can often benefit from supplementation to avoid deficiency and adverse health outcomes (Willett and Stampfer, 2001). For children and adults who follow a vegan diet and may not be ingesting 100% of the recommended doses of specific vitamins and minerals, such as a multivitamin or single vitamin/mineral supplement will help ensure that their needs are being met (Willett and Stampfer, 2001; Dunham and Kollar, 2006). 
Likewise, some may argue that implementing a more plant-based diet can be associated with much less protein and iron intake, leading to adverse health outcomes, such as anaemia and a weakened immune system (Pawlak et al., 2013; Bryant, 2019). Moreover, previous research has shown that vegans are potentially at risk for zinc deficiency due to meat, dairy, and eggs being primary sources of zinc in omnivore diets. However, some zinc-rich plant foods such as nuts, seeds, and whole grains have less bioavailability, leading to deficiency and adverse health outcomes. For instance, it has been reported inadequate zinc consumption in vegan adults may be associated with mental health problems in individuals, such as anxiety and depression (Bali and Naik, 2023). 
A recent systematic study examined the vegan diet intake in terms of macro and micronutrient intake in the adult European population (Bali and Naik, 2023). The study found that those consuming vegan diets ate the least amount of protein compared to other diet groups, confirming worries that the vegan diet may include insufficient protein, predominantly in cases where legumes, soya products and nuts consumption is limited (Weikert et al., 2020; NHS, 2023; Bali and Naik, 2023).
Eating habits have previously been shown to play a prominent role in one's lifespan (Buettner and Skemp, 2016; Naber and Hale, 2019; Pes et al., 2022). Research has previously shown how plant-based dietary patterns potentially lead to increased lifespan and a decreased risk of age-related diseases (Liu et al., 2020). It has been shown that there are five areas of the world, recognised as blue zones, where the highest numbers of centenarians, or people live more than 100 years (Buettner and Skemp, 2016; Naber and Hale, 2019; Liu et al., 2020; Pes et al., 2022). These zones include Sardinia, Okinawa in Japan, and Ikaria in Greece (Buettner and Skemp, 2016; Naber and Hale, 2019; Liu et al., 2020; Pes et al., 2022). It has been shown how living in a blue zone can add eight or more years to your life (Buettner, 2015; Buettner and Skemp, 2016). Research has indicated a commonality found in all five blue zones was a plant-based diet high in fruits, vegetables, legumes, soy, lentils, nuts, seeds, and olive oil, with meat being eaten on average only five times per month (Buettner and Skemp, 2016). The connection between blue zone plant-based diets and longevity is partly due to the abundant consumption of fruits and vegetables, which are protective against cardiovascular disease, stroke, and cancer (Buettner and Skemp, 2016). In addition to the plant-based diets consumed in blue zone areas, a unique feature practised in one blue zone area in Japan focuses on the practice of stopping eating when one is 80% full, known as Hara Hachi Bu. Healthy longevity is also influenced not only by diet in blue zones but also by several other lifestyle factors, including physical activity, alcohol consumption, smoking, and community (Hu, 2023). Moreover, though the research has shown the many positive benefits of living in blue zones, in recent years, areas such as Okinawa have undergone considerable Westernization, which has begun to contribute to the rise of chronic diseases and decreased life expectancy on the island (Hu, 2023; Buettner and Skemp, 2016).

To conclude, past and present literature looking into the effects of vegan diets in populations have shown adequate quality evidence of how plant-based diets are linked with potentially positive health outcomes, including reduced risk of cardiovascular disease and mortality, weight loss, and improved mental health, compared with diets that are not plant-based (Craig, 2009; Alcorta et al., 2021; Neufingerl and Eilander, 2021).  Current data also indicates that vegans have a lower risk of heart disease than omnivores. However, there are few studies on other risk factors for conclusive conclusions (Craig, 2009). Nevertheless, past findings have discovered how a plant-based diet may provide inadequate amounts of specific macro and micro-nutrient deficiencies due to the restriction of several food groups, such as meat, dairy and fish (Barnard et al., 2006; Tuso et al., 2013; Alcorta et al., 2021) Thus, data suggests how plant-based diets may be a positive solution to prevent and treat chronic diseases in the future. However, other vegan studies in the literature often involve only a small number of participants; further studies are needed with long-term vegans to understand the health benefits when a person has been following a plant-based diet for an extended period (Tuso et al., 2013). Also, it is suggested that careful consideration should be acknowledged when choosing to follow a vegan diet to ensure enough nutrients are consumed to avoid deficiency (Barnard et al., 2006; Tuso et al., 2013).
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