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In a time when medical treatment is heavily dominated by over prescribed medication and health advice is readily available and being recommended by unqualified and unregulated individuals in the media, there are many quick fix diets claiming to cure all from weight loss to rheumatoid arthritis. This research project has been inspired by individuals who have questioned health care professionals during chronic disease management clinics regarding the validity of The Ketogenic Diet. Contradictory headlines seen recently in the news reported by The Independent such as ‘The dirty keto diet claims you can eat fast food and still lose weight’ (Ritschel, 2018) contrasts with advice given by a leading Cardiologist that ‘No one should be doing the Ketogenic diet unless weight loss is more important than their health’ (Williams, 2018), this has established the question and research basis for this study ‘Can following The Ketogenic Diet improve an individual’s health?’ and to establish what are the positive and negative effects this eating regime inflicts.
Hippocrates understood the medicinal power of food and advised ‘Let food be thy medicine and let medicine be thy food’, dietary interventions and fasting regimes have been used and documented as early as 500BC to treat epilepsy (Smith, 2004). The Ketogenic Diet was first introduced in the 1920s by an American called Bernarr Macfadden to imitate the metabolism of fasting and was prescribed as a treatment method for controlling epilepsy and was also promoted as a means of restoring health (Wheless, 2008). Over the past two decades there has been an explosion of experimental scientific interest and research in the additional affects of the Ketogenic Diet on health.
The dietary regime consists of a diet low in carbohydrate, high in fat and with an adequate protein intake, it is designed to condition the body to use ketone bodies (from fat) as a primary source of fuel rather than glucose (from carbohydrates). To achieve this state of lipolysis it is advised to consume 70% of total daily calorie intake to come from fats, reducing protein to 25% and carbohydrates 5% (Sinha and Kossoff, 2005). For comparison purposes the Government Dietary Recommendations Paper advises individuals daily macro nutrient intake to be comprising of – 50 % carbohydrates, 30% fat and 20% protein (Public Health England, 2016). Consequently, it is clear to see how the Ketogenic Diets main aim for the body to be in a state of metabolic ketosis is stringently met (Sinha and Kossoff, 2005).
There are many medical reasons why an individual may be advised or choose to follow the Ketogenic Diet, as its appeal for reducing symptoms of many chronic diseases are extensive, such as managing Diabetes, Alzheimer’s and Multiple Sclerosis (Yancy et al., 2005; Craft et al., 2016). As Hallbook et al. (2011) document other groups of people may also use it successfully as part of a cognitive enhancement regime. Athletic performance and weight loss have also demonstrated beneficial effects incorporating the Ketogenic Diet (Paoli, Bianco and Grimaldi, 2015; Johnstone et al., 2008).
The American College of Sports Medicine and The American Dietetic Association advocate that athletic aptitude, physical activity and recovery post exercise are significantly improved by optimal nutrition (Rodriguesz, Di – Marco and Langley, 2009; Manikandan and Selvam, 2010). Historically sports nutrition has focused primarily on carbohydrate intake and has been the pinnacle for enhancing performance in athletes. (Burke et al., 2011; Kanter, 2018). The long-term effects of the ketogenic diet were researched by Zajac et al. (2014) of the aerobic performance, exercise metabolism, body mass and body composition in off road cyclists. The study hypothesised that endurance training undertaken with low carbohydrate availability (high protein) promotes greater adaptive changes compared to high carbohydrate availability. Results supported this and indicated significant increases in VO2 max with an increased oxygen uptake at lactate threshold. These may be explained by the positive effects on total weight and fat mass being reduced whilst preserving lean muscle mass. Another important observation in this study includes the reduction of triglycerides and maintaining higher concentrations of HDL cholesterol in the lipid profile. However, studies by Zinn (2015) present with different results in that the Ketogenic diet did not improve performance. Documenting that the athletes in the study initially experienced reduced energy levels, increased energy levels returned during exercise but there was a serious inability to perform high intensity bouts of physical activity. Athletes reported some positive outcomes such as improved recovery, improvements in skin with reduced skin inflammation and enhanced well-being. Further research has suggested that the Ketogenic diet and sporting performance indicates there is no evidence of increased strength performance, yet it is also without any negative effects, but that the sudden weight and fat loss be useful for athletes who compete in weight class sports (Paoli et al. 2012). This is supported with evidence which states that taekwondo athletes benefit from the ketogenic diet as it improves aerobic capacity and fatigue resistance capacity by exerting a positive effect on inflammatory response (Rhyu and Cho, 2014). Therefore, the ketogenic diet is not beneficial for all athletes across all disciplines, as each sporting activity requires different amounts of energy at different times for optimum performance and achievement. Study results discovered negative use for some as it was discovered that elevated levels of fatty acids and ammonia was found present in blood samples during exercise. These high levels have had a direct effect and contributed to impaired metabolism with central nervous system fatigue. It has been suggested that the athlete adapts to the ketogenic diet for a period of several months to improve their exercise performance. It has also been identified that without long term adaptation the athlete will encounter adverse effects including reduced muscle glycogen, hypoglycaemia and impaired athletic performance. Although in a combination of training with resistance exercise included may permit athletes to burn fat whilst maintaining muscle (Zydek et al, 2014).
There is no doubt that there is strong supportive evidence that the use of ketogenic diets in weight loss therapy is effective, however the mechanisms underlying the effects of ketosis on weight loss is still a subject to debate and  the long-term implications and management of obesity are under researched and not clearly established as described in studies by Bueno et al. (2013), and Paulo (2014). Bueno et al. (2013) conducted a meta-analysis research which indicated that individuals following such a dietary regime achieved better weight loss and cardiovascular risk management when compared to individuals on other low-fat weight loss diets. The primary outcomes from the study identified that participants following the ketogenic diet lost more initial weight loss than individuals following the low-fat plan also confirming positive effects on systolic and diastolic blood pressures. Secondary findings indicated that triglyceride concentrations in blood cholesterol were reduced with HDL levels increased. However negative findings indicated raised LDL lipid concentrations (Bueno, 2013) and debatably that body weight loss and weight maintenance depends on the protein content not on the carbohydrate component of the diet whilst it is unconnected to the fat content of the diet (Soenen, 2012).   A randomised controlled trial conducted by Yancy et al. (2004) looked at the ketogenic diet versus a low-fat diet to treat obesity and hyperlipidaemia. Inclusion criteria for this study was that individuals had to be healthy with no serious medical conditions with a body mass of 30, including raised total cholesterol levels and a desire to lose weight. Exclusion criteria prohibited use of prescription medication for two months prior to commence of the trial or any weight loss diet pills. Interestingly more results were obtained from the random group who participated in the ketogenic diet rather than the low-fat diet, this would question adherence to the plans and suggest that the ketogenic diet to be easier to maintain. Results obtained suggested the ketogenic diet demonstrated greater weight loss, reduction of triglycerides and increased HDL cholesterol compared with the low-fat diet. Weight loss that was observed was comparable to weight loss that is achieved with the use of prescribed weight loss medication (orlistst). Negative findings indicated a greater loss of water in the ketogenic diet in the first two weeks which confirms subjective reports of diuresis (frequent urination) and could possibly lead to dehydration, also of great concern regarding the ketogenic diet is the disadvantageous effects on LDL cholesterol by an increase of 10% in 30% of participants (Yancy et al. 2004). Increased LDL levels are a significant co morbidity factor for cardiovascular diseases and type 2 diabetes (Wierzbicki, 2018). The consumption of unrestricted amounts of saturated fat in the diet is a significant health worry as its potential to raise LDL cholesterol has serious implications as this is a risk factor for coronary heart disease. For individuals who have a greater family history of raised cholesterol levels and strokes/heart attacks this may prove concerning with increasing their risk of such. For such individuals it may be suggested to follow a lower fat diet plan which has been associated with decreases in LDL cholesterol with moderate weight loss.
According to Diabetes UK (2018) diabetes type 1 accounts for 10% of people with diabetes and 90% of people with type 2 diabetes. Before the discovery of insulin the lives of children with type 1 diabetes were prolonged by severe carbohydrate restriction. Studies conducted by Lennerez et al. (2018) focused on the evaluation of glycaemic control among children with type 1 diabetes whom adhere to a restricted carbohydrate diet likened to the ketogenic diet. Participants reported improvements and reductions in hba1c levels with fewer adverse clinical events (hypoglycaemia), however concerns have indicated that chronic ketosis may adversely affect growth and pubertal development highlighting the need for additional research to determine to what degree the carbohydrate restriction level should be for safety and efficacy (Lennerez et al. 2018). Type 2 diabetes is derived from the effects of an individual’s physical activity, nutritional intake and other lifestyle factors and therefore is highly preventable. Data from The World Health Organisation warns that approximately 366 million people will have diabetes by 2030. As Azar, Beydoun and Albadri (2016) discuss in their findings that numerous studies have proved the benefits of the ketogenic diet with type 2 diabetes such as reducing hba1c, weight loss, reversing nephrology, cardiac benefits, improvements in lipid factors, weight loss and reversing neuropathy. In collaboration of this, earlier research documented is that of Poplawski et al. (2014) who supported the hypothesis that a ketogenic diet can reverse the effects of nephropathy, and that insulin therapy and a protein restriction will delay the development of nephropathy in a variety of conditions. Also, widely popular in the 19th and 20th century’s ketogenic diets and low carbohydrate diets were used to treat obesity and diabetes, recent studies suggested by Westman et al. (2018) document that individuals affected by type 2 diabetes in clinical studies have benefited from weight loss as it can improve hyperglycaemia. Reducing the macronutrient carbohydrate to under 50g per day leads to increased ketogenesis. The ketogenic diet substantially reduces the glycaemic response that results from dietary carbohydrate as well as improves the underlying insulin resistance and is an active substitute that relies less on prescribed medication and may be advantageous for individuals who cannot tolerate medication (Westman et al. 2018). Regardless of the diet chosen it is evident from research that a balanced healthy eating plan is essential for people with type 1 and type 2 diabetes, it is hard to deny that the Ketogenic diet promotes weight loss and helps to regulate blood glucose levels with improved diabetic control. Health education is paramount in such a chronic disease group where diabetic nurses and dietitians can re-educate and advise the individual, helping them to choose the most suitable plan that best fits their lifestyle. This is important so that individuals find a diet plan that works for them, making them feel good as they are more likely to adhere to the regime and succeed. The ketogenic diet is not suitable long term for all individuals and suggested short term use maybe more applicable.
Whilst it has been documented earlier in this review of the initial development of the ketogenic diet for the treatment of epilepsy before introduction of medications, studies have also proved it to be beneficial for those suffering with other cognitive diseases including Alzheimer’s and that there is a link between the two disorders (Berkel and Verkuyl, 2018). Previous studies have recognised that Alzheimer’s disease patients present an energy imbalance with brain hypometabolism and mitochondrial deficits (Brownlow et al. 2013). Augustin et al. (2017) recognised that the key mechanism of the treatment via the ketogenic diet be due to the ketones produced which provide brain cells with an energy source more efficient than glucose, which increases adenosine levels that may reduce seizure frequency and intensity. Brownlow et al. (2013) and Van der Auvera et al. (2005) both reported on the results of clinical trials involving Parkinson’s and Alzheimer’s patients who were treated with diet induced hyper ketonuria, results consisted of enhanced cognition and improved motor function. Evidence of this was present early in the research – from a few weeks to a few months. However, data collected also indicated that dietary influences did not slow down the underlying disease process and identified that the behavioural enhancements observed to be conducive of the metabolic effect, which affects the performance of residual neurons as the disease progresses. Therefore, the ketogenic diet may only provide the role of providing symptomatic relief and is improbable at reducing accumulation of the neuropathy in such disorders (Brownlow et al. 2013).
Multiple sclerosis is an autoimmune disease of the central nervous system and presents clinically with symptoms such as motor disability and cognitive deficits which affect learning and memory (Kim et al. 2012). The use of the Ketogenic diet is reviewed to weaken gene expression in multiple sclerosis and as the six-month randomised controlled trial indicated the diet can only reduce the enzymes involved in the biosynthesis of the inflammatory markers. Its use may not be used on its own and may only be used to supplement existing therapeutic methods of treatment of Multiple sclerosis (Bock, Karber and Kuhn, 2018).
Putting research into perspective, 6 million people die and are affected by having a stroke each year. There are more than 50 million people worldwide who have epilepsy. Conclusive evidence documented in Naffs (2018) report that there are an estimated 47.5 million people with dementia with 7.7 million new cases diagnosed every year.  Alzheimer’s disease is the most common cause of dementia and contributes to approximately 60-70% of cases.  There are currently no cures for these conditions, but early detection and management via pharmaceutical intervention lessen symptoms and progression.  It is evident that dietary changes can make huge influences, both preventatively and throughout the course of treatment and for the individuals who suffer with the symptoms of these conditions then these small changes may make all the difference in their daily quality of living and there is no evidence to suggest it would be disadvantageous (Overshott and Burns, 2005).
Other Practical Implications of The Ketogenic Diet
The hunger reduction phenomenon as documented by Paolo et al. (2015) is greatly recognised as accompanying this eating regime although the mechanisms remain uncertain. It is thought that ketosis has an anorexigenic effect by reducing ghrelin (hormone which stimulates hunger) whilst the ketone bodies have the opposite effect and increase food intake by releasing adiponectin (hormone which regulates metabolism). This can lead to an inability to regulate food control as hunger and satiety involves complex networks. Furthermore, it has been identified that the long-term use of the Ketogenic diet is extremely difficult due to its restrictions and often leads to lapses with yo-yo dieting as Brevata, Saunders and Huang (2005) describe in their research where they question the safety of following such a low carbohydrate regime. Adding that yo-yo dieting has impacts related to weight fluctuations and increased mortality risk. This extreme restriction can backfire which may have negative psychological effects on the individual resulting in feelings of frustration and failure.

As the body begins to adapt to the drastic reduction of carbohydrates less insulin is produced and the glycogen stores are depleted. For every gram of glycogen (stored carbohydrates) three grams of water are stored. As the stores deplete this has an effect on the kidneys by which instead of reserving the fluid they excrete more resulting in frequent urination which often leads to dehydration and loss of electrolytes (Hartman and Vining, 2007). This imbalance can lead to irregular heartbeat, fatigue, lethargy, nausea, vomiting, muscle cramps, irritability and confusion (Song et al. 2018). Therefore, strict attention must be paid to regular fluid intake keeping fully hydrated to avoid the consequences.
Harvey, Schofield and Williden (2018) advise that following any diet plan careful consideration of getting the right balance of macronutrients and micronutrients is crucial for health, wellbeing and disease free.  What is immediately apparent about the Ketogenic diet is that it is extremely restrictive and eliminates essential nutrients that are derived from grains, beans, legumes, most fruits and many vegetables and dairy products. Often deficiencies in calcium, copper, magnesium, b vitamins and antioxidants are identified. The removal of such important nutrients from the diet is considered dangerous, not realistic or sustainable for the overall health of an individual and can increase the prevalence of some cancers and increase heart disease amongst other detrimental health conditions (Calton, 2010; Chin, 2018).
To conclude this research paper on the health implications of the ketogenic diet the overall perception of this plan is positive with largely beneficial outcomes. Weight loss is a predominant factor which is necessary to achieve a healthy body mass index which reduces the prevalence of obesity. The reduction of carbohydrates means sugar consumption decreases which can prevent the onset of diabetes or achieve better diabetic control and diabetes management. There are some benefits for athletic performance but not in all sporting activities. However as with any nutritional plan that can affect health, advice and guidance should be sought from reliable suitably qualified Health care professionals.
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