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ABSTRACT 

Introduction: Schizophrenia is a disease that affects approximately 1% of the population. It begins in 

adult humans. It turns out that there are factors that predispose to schizophrenia, and by modifying your 

lifestyle, you can reduce the likelihood of its occurrence. One of such factors is the diet and 

microelements, macronutrients and vitamins that we consume every day. 

The aim of the study: The aim of this study was to find out the relationship between the diet, 

microelements, macronutrients, vitamins and the schizophrenia disease. 

Material and method: The research of articles was done in the websites such as PubMed and Google 

Scholar.  

Description of the state of knowledge: Ketogenic and gluten-free diet are promising tools in 

decreasing the symptoms of and treating schizophrenia. Micro- and macroelement imbalances are 

present in schizophrenic patients, but their correlation with development of schizophrenia is not clear. 

Folate, vitamin D and vitamin B12 supplementation could prove useful in the treatment. 

Summary: There are many studies that try to combine the implications of a balanced diet and the 

proper supply of elements and their impact on schizophrenia's occurrence and symptomology. Still, 

further investigation of these topics is needed to provide the most suitable guidelines and applications 

of proper nutrition of schizophrenic patients.  
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INTRODUCTION 

 Schizophrenia is a mental disorder classified as psychosis. Statistics show that it occurs in about 

1% of the population. The peak incidence of schizophrenia occurs around 18-35 years of age [1]. 

Because often the first symptoms - the first episode of psychosis - occur suddenly, and in adulthood it 

is difficult for new patients to come to terms with the new reality. For this reason, comorbidities such as 

depression, anxiety disorders or neurosis often appear among these patients. In addition, patients often 

fall into a vicious circle - they use psychoactive substances to relieve the disease, thus making it worse.  

 There are many factors cited by many scientists around the world as having the potential to 

influence over the development of schizophrenia. They distinguish factors such as: environmental, 

neurological, sociological and, of course, genetic factors. And in addition to the influence of certain 

factors on DNA methylation and the subsequent development of schizophrenia, heredity is also cited as 

the cause of schizophrenia. Statistics show up to 18% chance of developing schizophrenia if this 

disease occurs in one of the parents, and in the case when both parents suffer from illness, the risk 

increases even to over 20% [2]. 

 In patients with schizophrenia, social problems can often be observed. Such people are often 

withdrawn, have few friends, have problems with finding a job, which is also often associated with 

poverty and homelessness. They also often have a lower level of completed education [3], worse living 

conditions and worse results in relation to healthy people, on the scales examining the quality of life in 

humans [4]. 
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 Interestingly, we can say about another vicious circle on the example of several problems that 

may result from schizophrenia. Just as schizophrenia may make it difficult for a patient to start work 

and lead to unemployment and poverty, in itself, for example, poverty is also often reported as a risk 

factor for the development of schizophrenia [5]. In addition, the factors predisposing include 

discrimination, dysfunctions and pathologies in the family, and childhood trauma [6]. 

 

 There are several types of schizophrenia. Each type has slightly different symptoms of the 

disease, a different neurological cause, and therefore different groups of drugs are used for them. 

Neurologically, in schizophrenia, there is hyperactivity of dopaminergic neurotransmission - the 

dopaminergic D2 receptor. Therefore, if there are positive symptoms (such in which the patient 

complains of hallucinations or delusions), which are the result of dopaminergic hyperactivity, classic 

neuroleptics are used in pharmacological treatment – receptor D2 antagonists. These drugs are designed 

to calm the patient. Unfortunately, their most serious side effect may be drug-induced neuroleptic 

malignant syndrome. 

 In the case of negative symptoms, when there are symptoms of gradual withdrawal and 

"silence" of the patient (most often in the late stages of the disease), atypical drugs are used, the 

greatest side effect of which is the metabolic syndrome and increase in the patient's weight. In addition, 

people with schizophrenia have a higher risk of developing type 2 diabetes mellitus (T2DM)[7], which, 

together with the metabolic syndrome with atypical drugs, may additionally have a very negative 

impact on the health of people suffering from schizophrenia. Atypical drugs inhibit receptors such as 5-

HT2, α1, H1 and M1 to the greatest extent. 

 And now, knowing how the transmission of neurotransmitters changes during the disease, drugs 

can be used to affect neurotransmission, e.g. dopaminergic, but other substances that are not drugs but 

can affect the nervous system can also be used. For example, knowing that NMDA defects are observed 

in schizophrenia, which may eventually even result in prefrontal cortex defects, other causes of NMDA 

defects were searched for. It turned out that the glutathione precursor N-acetyl cysteine (NAC) can 

prevent these changes and further reduce the risk of schizophrenia [8]. It is related to its antioxidant 

activity, which confirms the belief that one can try to prevent or even support basic pharmacotherapy 

with other scientifically proven methods. 

 

MATERIALS, METHODS AND AIM 

 The aim of this work was to find out the relationship of the diet on the schizophrenia and the 

relationship between the intake of micro-/macroelements and vitamins also on the schizofrenia disease. 

The research of articles which cover these topic was done by usage of the scientific search engines such 

as PubMed and Google Scholar.  
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DEPENDENCE OF DIET ON THE SCHIZOPHRENIA 

 People with schizophrenia are more prone to civilization diseases than the general population 

[9]. A study on mortality in schizophrenia showed that people with schizophrenia have an increased 

relative risk of premature death, dying at least 10 years earlier than their peers of the same age [10]. In 

addition, it has been investigated that two-thirds of the excess deaths are attributed to cardiovascular 

disease, respiratory disease and T2DM [10], which can be prevented by changing patients' lifestyle. 

 The justification for the occurrence of cardiovascular disease and T2DM can be attributed to 

poor eating habits. A case-control study in the Scottish population showed that people with 

schizophrenia make poor food choices [11]. Patients consumed much less energetic meals, clearly 

reduced amounts of fiber, retinol, carotene, vitamin C and vitamin E compared to the control group, but 

obtained more energy from saturated fat than suggested [11]. In a 2003 McCreadie et al. after 

examining dietary consumption in a sample of 102 people with schizophrenia, shown that these 

patients consumed an average of 16 servings of vegetables and fruit per week, which is less than half of 

the recommended weekly intake [12]. Antipsychotic drugs also have a significant negative effect on 

body weight. Clozapine and olanzapine show the greatest tendency to cause weight gain, their effect 

may increase weight by 4.5 kg after 10 weeks of treatment with the standard dose [13]. One study 

found that the use of clozapine to treat schizophrenia over a 10-year period would result in 416 deaths 

per 100,000 patients caused by clozapine, reducing the effectiveness of treatment to prevent patients 

from committing suicide [14]. 

 It seems that one of the solutions for improving the treatment of disease and patients' health 

would be a ketogenic diet. This diet, apart from the possibility of losing weight, could be successfully 

used in the treatment of the disease. Polish authors of the article [15] hypothesize that the ketogenic 

diet changes the GABA: glutamate ratio in favor of GABA. As a result, catabolism is inhibited and 

GABA synthesis is stimulated, as well as increases glutamate metabolism, which could help balance 

the disturbed GABA levels in the schizophrenic brain. This could lead to a possible better disease 

outcome in reducing symptoms and preventing weight gain with some medications used. The 

effectiveness of the use of the ketogenic diet on young people at this time was demonstrated, for 

example, in the case report from Ecuador [16], where in two patients treated for schizophrenia (twins, a 

woman and a man) after dieting, a reduction in both the PANSS and BMI values in both patients and 

normalization of liver enzymes in a man. In addition, postmortem studies of the prefrontal cortex and 

the results of in vivo NMR spectroscopy have shown that there is a bioenergetic dysfunction 

characterized by abnormal glucose processing and mitochondrial dysfunction, which results in 

impaired synaptic communication in the brain of people with schizophrenia [17]. In contrast, the 

ketogenic diet, which provides an alternative fuel for glucose for bioenergy processes in the brain, 

normalizes schizophrenia-like behavior among the studied mouse models [17]. 

 There are also scientific studies confirming the beneficial effect of a gluten-free diet on the 

quality of life of patients with schizophrenia [18]. In 1976, an article in Science showed the effect of 

wheat gluten on the development of schizophrenia [19]. Data from all forms of observation of patients 

treated with wheat gluten indicated that wheat gluten increased the symptomology of schizophrenia and 

decreased response to treatment. During the gluten challenge, treatment progress stopped or even 

reversed, only to resume after gluten removal [19].  
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In turn, the results of Reichelt's studies confirm the view that gluten-free diet is beneficial for some 

patients and indicate that abnormally high levels of peptides in urine found in some patients with 

schizophrenia may be reversibly changed by the use of the above-mentioned diet. Researchers noticed 

significant changes in those patients who followed a gluten-free diet for at least 2 years [L20]. On the 

other hand, Jackson's study showed an improvement in the treatment of schizophrenia after dieting in a 

patient who was diagnosed with anti-tissue transglutaminase (tTG) antibodies and in a patient with 

known anti-gliadin antibodies (AGA). Both participants improved their overall BPRS score and the 

Negative Symptom Rating Scale, reported good diet tolerance, maintained a stable weight, and 

improved serum antibody scores [21]. 

 It should be noted that any attempt to modify the current eating habits will probably have to be 

associated with mandatory monitoring of compliance by the supervising physician. A randomized 

controlled trial showed that patients with schizophrenia eagerly consumed the free fruit and vegetables 

during the study period, but 12 months after the end of the campaign, consumption returned to the same 

level as before the start of the study. Therefore, the control of eating habits in patients with 

schizophrenia must be carried out all the time [22]. 

 It is important to remember to educate the patient that nutritional changes may be an additional 

therapy. They can help their fight with a disease, but they can never replace proper treatment which 

include pharmacotherapy. 

 

DEPENDENCE OF MICROELEMENTS, MACRONUTRIENTS AND VITAMINS ON THE 

SCHIZOPHRENIA 

 Many substances impact on the proper functioning of the body. Among them there are macro 

and trace elements and vitamins. Both, deficiency and excess of them can impact on the function of 

human body and manifestation of some diseases. The attempt was made to define if concentration of 

chemical elements in blood serum correlate with appearance of schizophrenia. Study by Lin et al. 

included concentration both, macro and trace element in blood serum. It showed, that in more than half 

of the substances, the result was statistically significantly different between the research group and the 

healthy controls. The difference in concentration of chemical elements in blood serum of patients with 

schizophrenia concerned especially elements like: titanium (To), boron (B), sulfur (S), calcium (Ca) 

and sodium (Na). To a lesser extent, it concerned Magnesium and elements: Al, As, B, Bi, Ca, Cd, Co, 

Cu, Fe, Gd, Li, Mn, Na, Ni, P, Rb, S, Se, Sn, Sr, Th, Ti, Tl, V [23]. 

 Also study by Ma et al. described statistically significant difference in content of selected macro 

and trace elements in blood serum of research group and healthy control. Study included 11 chemical 

elements – Ca, K, Mg, Na, Se, Zn, Mn, Co, Mo, Cu and Fe. Concentration of six of them  - calcium, 

potassium, magnesium, selenium and zinc was significantly lower in blood serum of schizophrenic 

patients in comparison to healthy control. In this case study described significantly increased 

concentration of manganese and cobalt in blood serum of patients in comparison to healthy control. 

While concentration of molybdenum, copper and iron were on similar level in both, patients as well as 

a healthy control. Study showed also correlation between risk of schizophrenia appearance and 

decreased levels of Ca, Na, Mg, Se and increased concentration of Mn [24]. 
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 Increased concentration of manganese as a potential risk factor of schizophrenia was described 

also by Liu et al. This study points increased level of chromium and low concentrations of selenium, 

iron, arsenic, copper, aluminum and nickel as substances connected with risk of appearance of 

schizophrenia either. There was also no correlation between concentration of molybdenum and zinc in 

blood serum and risk of schizophrenia [25]. While meta-analysis carried out by Joe et al. points out that 

there is a connection between concentration of zinc in blood serum and appearance of schizophrenia. It 

indicated occurrence of lower levels zinc in patients’ blood serum than in healthy control [26]. 

 For different connection between risk of schizophrenia appearance and concentration of macro 

and trace elements in blood serum points out Cao et al. In this study author describes occurrence of 

lower levels of manganese in blood serum of patients with schizophrenia who experienced the first 

episode as well as in the group of people with recurrent episodes of schizophrenia compared to the 

healthy control. Furthermore in the group of patients with recurrent episodes of schizophrenia study 

found lower level of molybdenum either. Furthermore, in group of schizophrenic patients study point 

out decreased concentration of iron and nickel. While in the rest of chemical elements included in this 

study – zinc, copper, cobalt, there wasn’t statistically significant differences. Author points out that 

there is correlation between lower concentration of manganese and molybdenum and appearance of 

schizophrenia as well as an increased concentration of iron and nickel in blood serum and appearance 

of schizophrenia [27]. 

 Connection between decreased concentration of manganese in group of patients with 

schizophrenia is showed in study by Li et al. either. It points out on decreased levels of Se, Cd, Pb, Ca, 

Cu and Fe in research group compared to healthy control. The concentration of boron, chromium, 

arsenic, potassium and magnesium in blood serum in patients was on higher level than in healthy 

control while between concentration of zinc in research group and healthy control there was no 

statistically significant differences [28]. 

 The existence between vitamins level and an increased risk of appearance of schizophrenia has 

also been studied. In their study Goff et al. points out on significantly reduced level of folate in blood 

serum of patients with schizophrenia, which correlates with the occurrence of negative symptoms [29]. 

Similarly as Goff, also Herran et al. point out that there are statistically significant decreased levels of 

folate in schizophrenic patients blood serum. Lower levels of folate was noticed in blood serum of 

patients, who suffer from hebephrenic schizophrenia, but this study didn’t showed statistically 

significant difference between different types of schizophrenia [30]. 

 Also, there was noticed impact of other vitamins to risk of appearance of schizophrenia. Study 

by McGrath et al. describe connection between vitamin D (25(OH)D3) deficiency and risk of 

appearance of schizophrenia. In their study their conclude that deficiency of 25(OH)D3 in mother’s 

blood serum can be a risk factor to abnormal brain development in prenatal life and increased level of 

risk of schizophrenia later in life [31]. On lower level of vitamin D at adults schizophrenic patients 

blood serum point out study by Itzhaky et al. either. However, it doesn’t  find connection between the 

severity of the symptoms of the disease and concentration of vitamin D in blood serum [32]. 

 Vitamin B12 also can relate with risk of schizophrenia appearance. Study by Zhang et al. 

showed reduced level of vitamin B12, especially it form – MeCbl at patient with schizophrenia [33].  

Kemperman et al. also indicate the decreased concentration of vitamin B12 in the organism of 

schizophrenic patients [34]. 
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SUMMARY 

 In order to summarise the influence of diet on symptomology of schizophrenic patients, it is 

worth noting first that due to their state, such patients tend to neglect healthy nutrition habits, what 

together with adverse effects of drugs such as neuroleptics (clozapine, olanzapine) might lead to diet-

induced health issues such as obesity or T2DM [9]. Studies researching possible positive effects of 

proper diet on schizophrenia-related symptoms showed promising results regarding the ketogenic and 

gluten-free diet.  

 Ketogenic diet, used primarily for weight loss and T2DM on its own is useful in controlling the 

adverse effects of the neuroleptic-based treatment. Also, it helps to improve brain’s pathologically 

changed metabolism [15,17]. 

 In matters of gluten-free diet, it might be useful in decreasing schizophrenic symptoms. High 

gluten intake correlates with increased symptoms and decreased effectiveness of the treatment [19]. 

Thus reducing this intake might prove useful. So far evidence shows that administration of such diet 

needs to last at least 2 years in order to give visible effects [20]. 

 When it comes to micro- and macroelement level dysregulation in schizophrenia, many studies 

were conducted and their results seem to be discussible between one another. It was shown that indeed 

many elements such as manganese, sodium or zinc seem to be lower in schizophrenic patients while 

selenium correlates with higher risk of this disorder’s occurrence [23,24,26]. 

 It was shown that in schizophrenic patients lower level of folates positively correlates with 

increased negative symptoms [29]. Deficit of vitamin D during pregnancy increases the risk of 

schizophrenia development in the offspring [31]. Also adult schizophrenic patients tend to have lower 

vitamin D levels, although evidence for correlation between vitamin D deficiency and increased 

symptoms is lacking [32]. Vitamin B12 also seems to be low in schizophrenic patients [33,34]. 

 To summarise, application of proper diet and supplementation might prove useful in treatment 

of schizophrenic patients and could help controlling their symptoms. It would however require regular 

dietary controls and constant monitoring of the patients who tend to easily return to neglecting proper 

nutrition habits. Such solution involves financial implications for the patients and might be hard to 

implement on a larger scale. However, as up-to-date results seem to be promising, further research is 

needed for precise guidelines to arise. 
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