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The connection between nutrition and mental health 
is gaining recognition, with evidence showing that  
traditional diets rich in whole, minimally processed 
foods and emerging approaches like ketogenic meta-
bolic therapy (KMT) may offer protective and ther-
apeutic benefits for mood disorders, anxiety, and 
depression. By balancing nutrients that support brain 
function, reducing inflammation, and improving  
gut health, these dietary strategies hold promise for 
advancing mental well-being.
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In the realm of psychiatry, we find our-
selves at a crucial juncture. The pre-
dominant paradigm, heavily reliant on 
pharmacotherapy, has yielded but mod-
est advancements in tackling the perva-
sive challenges of mental health world-
wide [1]. Acknowledging the intricate 
web of factors that shape mental health, 
a growing body of persuasive evidence 
underscores the pivotal role of nutri-
tion in the emergence and course of 
mental disorders. Begdache et al. under-
scored the intricate interplay between 
mental well-being and healthy lifestyle 
practices – a self-reinforcing loop where 
poor habits erode mental health, which 
in turn weakens the resolve to adopt 
healthier choices [2]. Beyond diet as a 
whole, deficiencies or imbalances in 
key micronutrients can subtly yet pro-
foundly shape mood and mental health 
[3]. This recognition beckons a funda-
mental shift: psychiatry must regard 
diet with the same gravity that cardiol-
ogy, endocrinology, and gastroenterolo-
gy have long afforded it [4]. This reali-
zation compels us to widen the lens of 
psychiatric practice, acknowledging nu-
trition not as a peripheral concern but 
as a fundamental pillar of mental health 
– one that demands thoughtful integra-
tion alongside traditional interventions 
[5]. Emerging evidence points to poor 
nutrition as a silent accomplice in the 
onset and course of mental disorders – 

undermining both treatment and recov-
ery [6]. The International Society for 
Nutritional Psychiatry Research calls 
for embedding nutritional medicine 
into mainstream psychiatry – urging re-
search, education, policy, and advocacy 
to drive this essential shift [7]. Yet, this 
integration faces hurdles, as both men-
tal health and nutrition are intricate, 
multifaceted domains – resisting simple 
solutions [8]. The research communi-
ty is increasingly focused on food as a 
variable influencing mood and mental 
health [9]. Given the brain’s reliance 
on nutrition for its structure and ener-
gy metabolism, diet should logically be 
central to mental health. Yet, despite 
this, there is a notable lack of research, 
particularly of high quality, on the role 
of diet in mental health. The field of 
nutritional psychiatry has long been 
overlooked, with many studies in this 
area suffering from poor design [10]. 
Mental health disorders are multifac-
eted and typically lack a singular cause 
or treatment that ensures lasting relief. 
This review advocates for integrating 
nutritional strategies into comprehen-
sive psychiatric treatment, alongside 
established interventions like psychop-
harmacology (when necessary), psycho-
therapies, occupational therapy, social 
work interventions, exercise, etc.

Microbiome-Gut-Brain-Axis
The microbiome-gut-brain axis (MGBA)  
represents the dynamic, bidirectional 
dialogue between the gut – including 
its vast microbial ecosystem – and the 
brain, intertwining emotional and cog-
nitive processes with intestinal func-
tion. Trillions of symbiotic bacteria 
reside in the gut, exerting a profound 
influence on brain regulation and be-
havior [11]. The exact mechanisms of 
gut-brain interplay remain under ex-
ploration, yet key players include the 
vagus nerve, endocrine and immune 
pathways, and the gut’s role in metab-
olizing neurotransmitters and bioac-
tive compounds (reviewed in [12]). 
The human colon harbors a dense and 
diverse microbial community, reach-
ing ~10¹¹ microorganisms per gram 
of content, predominantly anaerobic 
bacteria. Beyond bacteria, this eco-
system includes archaea, yeasts, and 
other eukaryotes, forming a complex 
network within the gut. Collective-
ly, the gut microbiome, comprising 
~100 trillion microorganisms, carries 
a genetic repertoire nearly 150 times 
larger than the human genome. [13]. 
The gut microbiota harbors enzymes 
and metabolic pathways absent in the 
host, enabling the breakdown of com-
plex molecules like dietary fibers and 
other indigestible compounds. Within 
the colon, microbes synthesize and re-
lease vital vitamins, including K, biotin, 
pantothenic acid, and select B vitamins. 
Diet and nutritional supplements, such 
as probiotics and prebiotics, can mod-
ulate the gut microbiome, influencing 
its composition and function [14,15]. 
Evidence suggests that consistent use 
of probiotic supplements can alleviate 
depressive symptoms [16,17]. Addi-
tionally, consuming fermented foods 
appears to have a positive impact on 
mood [18]. The term psychobiotics 
has been coined to describe prebiotics, 
probiotics, and postbiotics (metab-
olites produced by the microbiome) 
that, when consumed, promote mental 
health through their interactions with 
the gut’s commensal bacteria [19]. A re-
cent review outlined five mechanisms 
through which the microbiota may im-
pact brain health: 1) modulation of the 
hypothalamic-pituitary-adrenal axis, 2) 
alteration of inflammation and gut per-
meability, 3) vagus nerve stimulation 
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of neurotransmitters and hormonal 
changes, and 5) modification of myeli-
nation and gene expression in the pre-
frontal cortex [20].

The Simultaneous Rise of Meta-
bolic and Mental Health Disorders
Over one-third of the global popula-
tion is estimated to be overweight or 
obese, with a body mass index (BMI) 
of 25 – 29.9 defining overweight and 30 
or higher marking obesity. This rising 
prevalence, steadily increasing over 
recent decades, highlights the pressing 
need to address obesity as a significant 
public health challenge [21]. Mental 
health disorders, affecting roughly 25 % 
of the population, carry a significant 
global burden. Obesity, in turn, is in-
creasingly recognized as a key factor 
that intensifies the risk and severity of 
these conditions [22]. Indeed, two out 
of five individuals with overweight or 
obesity are diagnosed with a psychi-
atric disorder, most commonly mood 
disorders, anxiety disorders, psychotic 
spectrum disorders (PSD), or eating 
disorders [23]. The temporal relation-
ship between obesity and psychiatric 
disorders, including major depressive 
disorder (MDD), anxiety disorders, and 
PSD, remains debated. This complexi-
ty is further heightened by the many 
proposed biological, psychosocial, 
and economic connections between 
these conditions. Beyond the recipro-
cal psychosocial impacts of obesity on 
mental well-being and the influence 
of impaired mental health on lifestyle, 
biological mechanisms like inflamma-
tion and cellular stress, as well as the 
iatrogenic effects of psychopharmaco-
logical treatments – often accompanied 
by adverse metabolic outcomes – de-
mand close scrutiny [24–27]. What is 
often termed the Standard American 
or Western Diet is rapidly spreading 
worldwide. This diet is characterized 
by high levels of refined carbohydrates, 
especially sugar, a high glycemic load, 
ultra-processed foods, and a significant 
proportion of unhealthy fats from re-
fined seed oils rather than natural, un-
processed fats [28]. The Western diet is 
increasingly linked to a range of health 
risks, including obesity, metabolic dys-
function, mental health disorders, and 
disruption of the gut microbiota [29].

The Good, the Bad, and the Ugly 
Ultra-processed foods are industrial-
ly produced items made from com-
pounds extracted, derived, or synthe-
sized from food or food substrates [30]. 
These products generally contain five 
or more ingredients, including artifi-
cial additives like preservatives, color-
ants, texturizing agents, and flavor en-
hancers – substances seldom found in 
home-cooked meals. Ultra-processed 
foods are often inexpensive, conven-
ient, shelf-stable, easy to consume, and 
highly palatable [31]. In early 2021, a 
systematic review and meta-analysis 
revealed that ultra-processed foods ac-
counted for 17  % to 56 % of total daily 
energy intake, with an average of 37 %, 
across 28 countries [32]. Emerging ev-
idence increasingly connects higher 

consumption of ultra-processed foods 
with greater risks of cardiovascular dis-
ease-related mortality, type 2 diabetes, 
and adverse mental health outcomes 
[33]. Pesticides are widely used in ag-
riculture, gardening, households, and 
veterinary practices globally, with this 
trend expected to continue [34]. In the 
general population, pesticide exposure 
primarily occurs through consuming 
food and drinking water contaminat-
ed with pesticide residues [35]. Sever-
al studies suggest a strong association 
between pesticide use and negative 
mental health outcomes, including anx-
iety, depression, and suicidal behavior 

Given the  
brain’s reliance  

on nutrition  
for its structure 

and energy  
metabolism, diet 
should logically  

be central to 
mental health.

[36–41]. Consumption of conventional-
ly grown fruits and vegetables leads to 
higher pesticide exposure, potentially 
carrying long-term health risks. Emerg-
ing evidence indicates that certain pes-
ticides may disrupt the gut microbiota, 
influencing the gut-brain axis [42,43]. A 
similar concern pertains to microplas-
tics in human food chains [44]. Howev-
er, the impacts of microplastics on men-
tal health remain largely unknown at 
present. Modern diets are typically high 
in refined seed oils. Growing evidence 
suggests that highly processed oils are 
pro-inflammatory, increasing oxidative 
stress in the body. This contributes to 
damage across multiple organ systems 
and disrupts metabolism [45]. In con-
trast, virgin oils have been shown to 
exert beneficial effects on the gut mi-
crobiota, which in turn influence both 
the nervous system and overall health, 
while also helping to regulate inflamma-
tory and metabolic changes [46].

Healthful Diets – Current Evidence
Many authors regard mental health dis-
orders as “diseases of modernity” [47]. 
This perspective highlights the notion 
that a departure from traditional life-
styles is driving the increasing preva-
lence of mental health disorders [9,48]. 
This theory aligns with the evolution-
ary mismatch hypothesis, which posits 
that the rising incidence of mental dis-
orders, such as depression, stems from 
a stark contrast between the environ-
ments humans have evolved to thrive 
in and the modern environment [49]. 
Food is a key factor shaping modern 
environments, distinctly differing from 
pre-modern conditions [50]. Evidence 
suggests that traditional diets are more 
favorable to health [51]. Several popula-
tion studies have established a link be-
tween adherence to traditional dietary 
practices and a reduced risk of anxiety 
and depression [52–57]. For historical 
reasons, much of nutritional research 
has disproportionately focused on the 
so-called Mediterranean diet. However, 
this may also apply to traditional diets 
as a whole, both within and outside the 
Western world [58]. A substantial body 
of evidence indicates that the Mediter-
ranean diet offers protection against 
depressive symptoms and major de-
pression [59,60]. This finding is sup-
ported by both population surveys and 
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randomized controlled trials [61–67]. 
The health benefits of the Mediterra-
nean diet may be attributed to its high 
content of antioxidants, fibers, mono-
unsaturated and omega-3 fatty acids, 
phytosterols, and probiotic microor-
ganisms [68,69]. The Mediterranean 
diet is also rich in lacto-fermented 
foods, such as pickles and dairy prod-
ucts like yogurt and cheese, which are 
fermented by lactic acid bacteria [70]. 
The traditional Japanese diet is abun-
dant in fermented foods, including pro-
biotic-rich items like black rice vinegar, 
soy sauce, miso, natto, and tempeh. 
These foods are made using time-hon-
ored methods that rely on a mix of mi-
croorganisms such as lactic acid bacte-
ria, acetic acid bacteria, sake yeast, koji 
molds, and natto bacteria [71]. Adher-
ence to traditional Japanese dietary 
customs has been linked to lower rates 
of depressive symptoms [72,73].

Metabolic Psychiatry and Keto-
genic Metabolic Therapy
The ketogenic diet significantly reduc-
es carbohydrate intake, typically allow-
ing only 20 – 50 grams of net carbs per 
day, which makes up about 5 % of daily 
caloric intake. In contrast, fat intake 
is increased to 75 – 80 % of calories. By 
limiting carbohydrates and promoting 

lipolysis, the diet stimulates the pro-
duction of ketone bodies, which can be 
measured through reliable, self-admin-
istered tests. This makes the ketogenic 
diet unique in offering a clear biomark-
er to assess both physiological target 
achievement and adherence [74]. These 
ketone bodies provide an alternative 
fuel source for the brain, reducing its 
dependence on glucose [75]. Further-
more, ketone bodies have a range of 

Graphical summary: Risky eating behaviors, often linked to a Western 
diet, are characterized by refined carbohydrates, sugars, high glycemic 
load, ultra-processed foods, and pro-inflammatory ingredients – while 
lacking essential nutrients. These factors contribute to mental health 
disorders. In contrast, traditional diets like the Mediterranean or Japa-
nese diets, rich in whole foods and nutrients, support brain and mental 
health. Well-formulated ketogenic diets, high in healthy fats and essen-
tial nutrients, foster recovery from mental illness through ketosis.

Source: Baumgartner, Imfeld & Persson et al., J Periodontol (2009)
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The growing prevalence of both metabolic and men-
tal health disorders has led to increasing interest in the 
relationship between nutrition and mental well-being. 
Evidence suggests that traditional diets, which prioritize 
minimally processed whole foods and avoid highly indus-
trially processed oils and refined sugars, may play a crucial 
role in preventing and treating mental health conditions. 
These diets promote a balance of nutrients that support 
brain function and reduce inflammation, offering a poten-
tial protective effect against mood disorders, anxiety, and 
depression. Ketogenic metabolic therapy (KMT), which has 
demonstrated significant success in treating drug-resist-
ant epilepsy, is gaining attention for its potential in psychi-
atric applications. Preliminary studies suggest that KMT 
may offer therapeutic benefits in mental health conditions 
such as depression, bipolar disorder, and schizophrenia. 
The diet works by altering metabolism to promote ketone 
body production, which provides an alternative energy 
source for the brain and may have neuroprotective effects. 
Additionally, KMT has been shown to improve metabolic 
health, reduce oxidative stress, and stabilize insulin levels, 
providing dual benefits for both brain and body health. 
Moreover, the gut microbiome plays an essential role in 
regulating brain function and behavior, with emerging 
evidence highlighting its impact on psychiatric disor-
ders. While initial studies indicate that well-formulated 
ketogenic diets may modulate the gut microbiome in 
beneficial ways, further high-resolution human trials are 
necessary to fully understand these effects, particularly in 
the context of mental health. Thus, both traditional diets 
and the emerging KMT offer promising approaches to 
preventing and treating mental health disorders.

Abstract

therapeutic effects, including improv-
ing metabolic function (such as lipid 
profile and insulin stability), inhibiting 
the mTOR signaling pathway, enhanc-
ing mitochondrial function and energy 
production, reducing oxidative stress 
and inflammation, and rebalancing the 
inhibitory-excitatory balance in the 
brain [76–79]. Therefore, we suggest 
reserving the term “ketogenic diet” for 
an interesting but still inadequately sci-
entifically validated approach to illness 
prevention and wellness in healthy 
individuals. In contrast, its therapeu-
tic use in serious disorders, based on 
pathophysiological reasoning, should 
be referred to as “ketogenic metabol-
ic therapy” (KMT). Ketosis has a long 
history in human biology, with mild 
ketosis commonly observed in both 
mothers and infants during the third 
trimester of pregnancy and at birth 
[80]. Prolonged fasting and ketosis 
were the norm during human evolu-
tion, particularly in the Paleolithic era, 
when social structures were centered 
around small groups of hunter-gather-
ers [81,82]. The use of ketogenic diets 
for therapeutic purposes in modern 
medicine dates back to the 1920s [83]. 
A century ago, the ketogenic diet was 
a standard treatment for diabetes, ex-
tending the lives of children with type 
1 diabetes and managing type 2 diabe-
tes in adults. However, the discovery 
of insulin in the 1920s allowed people 
with diabetes to control hyperglycemia, 
even on high-carbohydrate diets [81]. 
Today, the ketogenic diet is an estab-
lished, effective non-pharmacologic 
treatment for drug-resistant epilepsy 
in both children and adults, earning 
its place in modern epilepsy treatment 
guidelines [84]. Randomized controlled 
trials have shown that short-term keto-
genic interventions consistently reduce 
body weight and visceral adipose tis-
sue, improve metabolic health markers 
(including increased HDL cholesterol, 
lowered triglycerides, HbA1c, and di-
astolic blood pressure), all while pre-
serving muscle mass [79].  However, 
research on the ketogenic diet’s efficacy 
in psychiatric illness is still in its early 
stages.
In a study of 28 treatment-resistant pa-
tients with MDD, bipolar disorder, and 
schizophrenia, KMT led to a significant 
reduction in psychiatric symptoms for 

all patients. Clinical remission was 
achieved by 43 %, and 64 % were dis-
charged with reduced psychiatric medi-
cation. Metabolic health improved, and 
nearly all patients, except one, experi-
enced significant weight loss [85]. In a 
4-month single-arm pilot trial involving 
23 patients with bipolar disorder and 
schizophrenia, KMT reversed metabol-
ic syndrome. Patients with schizophre-
nia showed an average improvement 
of 32 % on the Brief Psychiatric Rating 
Scale. Additionally, 69 % of participants 
with bipolar disorder had a greater than 
one-point improvement on the Clini-
cal Global Impression score. Overall, 
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Conclusions
Nutritional neurometabolic factors are 
increasingly recognized in psychiatry. 
The concurrent rise in metabolic and 
mental health disorders has sparked 
exploration into their shared mecha-
nisms. Traditional diets, focused on 
whole, minimally processed foods, 
show strong potential for preventing 
and treating mental illness. Comple-
mentarily, ketogenic metabolic therapy 
offers a promising treatment for cer-
tain psychiatric patients (Figure 1).
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