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. Mounting evidence reveals a critical intersection of mental health and nutrition, with dietary consumption and nutrient
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availability influencing cognitive function, mood, and risk for psychiatric illness. This review takes the field a step further

Accepted 12 June 2025 by integrating mechanistic pathways, clinical trial data, and public health policy implications into a single framework that
Available online 30 differs from earlier reviews. Mechanistically, nutrition affects neuroinflammation, oxidative stress, neurotransmitter
June 2025 synthesis, and the gut-brain axis. Key nutrients—omega-3 fatty acids, B-vitamins, minerals, and polyphenols—sustain

neuronal integrity and modulate stress, whereas diets high in processed foods and added sugars make the individual more

vulnerable to depression and anxiety. Clinical trials offer proof that dietary quality interventions, specifically

Mediterranean-style or nutrient-dense diets, improve mental health outcomes, particularly in vulnerable populations.
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Importantly, nutrition-based interventions can complement psychiatric treatments and enhance prevention. Policy-level

integration, including mental health-specific dietary guidelines and regionally relevant implementation protocols, has the

axis, dietary interventions, potential to substantially reduce the global disease burden. Research priorities are posited in the form of longitudinal

public health policy studies, mechanistic trials, and precision nutrition. By establishing nutrition as a preventable risk factor for mental health,

this review insists on its inclusion in evidence-based clinical practice and public health policy worldwide.

Introduction

Mental illness is a global and burgeoning public health healthy fats—such as the Mediterranean diet—have been

issue. As estimated by the World Health Organization, consistently linked with reduced risk of depression and

nearly one in eight people throughout the globe experience a anxiety. Conversely, high intake of processed food, added

mental disorder, such as depression, anxiety, or cognitive sugar, and saturated fat has been linked to poorer mental

impairment, which contributes importantly to morbidity, health status. The gut-brain axis, referring to bidirectional

disability, and socioeconomic burden. Such disorders reduce
productivity, increase health costs, and harm social support
systems. Despite pharmacological and psychotherapeutic
innovation, prevalence rates remain high, and preventive and
complementary strategies minimizing risk and promoting
mental well-being are becoming ever more essential [1-3].

Nutrition is a basic but commonly neglected determinant of
mental health. Nutrients such as omega-3 fatty acids, B-
vitamins, minerals, and antioxidants play critical roles in
neurotransmitter  synthesis, neuroplasticity, and the
regulation of neuroinflammation and oxidative stress. Dietary
patterns rich in fruits, vegetables, whole grains, legumes, and
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communication between the gastrointestinal tract and central
nervous system, also explains how nutrition influences
emotional and cognitive control through modulation of the
gut microbiota [4-6].

Beyond biochemical processes, dietary interventions are
increasingly recognized as viable components of mental
health management. Interventions based on lifestyle and
including nutritional optimization have shown improvement
in mood, cognition, and resilience to stress, with implications
that diet-based interventions can be beneficial adjuncts to
conventional therapy. However, most of the reviews hitherto
have addressed mechanistic or clinical aspects separately. The
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novelty of this review is the integration of mechanistic
understanding, clinical trial results, and policy implications
into a unified perspective. By identifying methodological
strengths and limitations of current evidence, noting research
gaps, and considering policy relevance in various regions, this
paper aims to inform policymakers and health practitioners
alike on the preventive and therapeutic potential of nutrition
in mental disorders worldwide [7].

Biological Mechanisms Linking Nutrition and Mental
Health

Nutrition plays a fundamental role in mental health via
interlinked Dbiological mechanisms. There is emerging
evidence for the involvement of the gut-brain axis,
inflammatory and oxidative stress pathways, neurotransmitter
synthesis, and hormonal regulation in transmitting dietary
effects on cognition, mood, and resilience to stress.
Clarification of these mechanisms not only strengthens
biological plausibility but also provides a scientific rationale
for nutritional interventions in the prevention and treatment
of psychiatric disorders [8]. Importantly, most of the
mechanistic data are still derived from small-scale or cross-
sectional studies, emphasizing the need for replication in
larger and more heterogeneous populations.

< Gut-Brain Axis and Microbiota Modulation

The gut-brain axis is a bidirectional communication system
linking the gastrointestinal tract and central nervous system
through neural, endocrine, and immune mechanisms. Diet
significantly impacts the gut microbiota, with the production
of neuroactive metabolites such as short-chain fatty acids
(SCFAs), tryptophan metabolites, and gamma-aminobutyric
acid (GABA) all modulating mood, cognition, and stress
response [9]. Dysbiosis—driven often by high-fat or low-fiber
diets—is consistently associated with greater depression,
anxiety, and cognitive decline. However, much of these
findings are on the basis of observational studies; controlled
clinical trials of microbiota-directed therapies are still limited.
Table 1 presents dietary components that influence gut health,
inflammation, and oxidative stress, along with their
neuropsychiatric repercussions [10].

+ Inflammation and Oxidative Stress Pathways

Chronic low-grade inflammation and oxidative stress are key
mediators of neuropsychiatric disorders. Diets that are rich in
refined carbohydrates, trans fat, and ultra-processed foods
enhance pro-inflammatory cytokines (e.g., IL-6, TNF-a) and
reactive oxygen species (ROS), which impair synaptic
plasticity and neurogenesis [u]. Conversely, antioxidant and
polyphenol-rich foods such as berries, green tea, and nuts
attenuate inflammatory cascades and protect neuronal
integrity [12]. While there is biological plausibility, most
human studies are short-term and heterogeneous in design,
making it impossible to ascertain causality.
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« Neurotransmitter Synthesis and Nutrient

Cofactors

Neurotransmitter synthesis requires specific amino acids and
micronutrients. For example, serotonin synthesis depends on
tryptophan with vitamin B6, folate, and magnesium as
cofactors, while dopamine synthesis is tyrosine and B-vitamin
dependent [13-14]. Deficiency in these nutrients disrupts these
pathways, causing depression, anxiety, and cognitive
impairment. While mechanistic links are consistent, human
studies are challenged by dietary measurement error and
between-individual variability in nutrient metabolism. Table 2
shows an overview of nutrients involved in neurotransmitter
synthesis and hypothalamic-pituitary-adrenal (HPA) axis
regulation.

+ Hormonal Control and Response to Stress

Nutrition also affects hormonal pathways, in particular the
HPA axis. Diets high in sugar and low in micronutrients
dysregulate this system, leading to chronically elevated
cortisol, anxiety, and impaired cognition [15]. Micronutrients
such as magnesium, zinc, and omega-3 fatty acids regulate
HPA activity, foster stress resilience, and stabilize mood [16].
Whilst promising, most evidence comes from small
interventional studies, and findings between populations are
inconsistent. Additional longitudinal and region-specific
research is needed.

Table 1. Nutritional Factors Modulating Gut-Brain Axis, Inflammation,
and Oxidative Stress [17]

Dietary Component Mechanism Mental Health Sources
Impact
, . . Modulaft_as gut Reduces anxiety, Whole grains,
Fiber & Prebiotics microbiota; increases improves mood le o5, Fruits
SCFA production pr g :
. Auti-inflammatory; Reduces depression, Fatty fish, flaxseed,
Omega-3 Fatty Acids supperts neuronal improves cognifion walnuts
membrane integrity
Antioxidant; anti- Improves cognitive Berries, green tea,
Polyphenols inflammatory function and resilience cocoa
Probiotics Restores microbial Reduces depressive Yogurt, kefir,
balance and anxiety symptoms | fermented vegetables
Promotes Increases risk of - -
Ultra-processed foods inflammation & depression & Sugary - fried
- snacks
dysbiosis cognitive decline

Table 2. Nutrients Involved in Neurotransmitter Synthesis and Hormonal

Regulation [18]

- Neurotr itter /
Mech
Nutrient Hormonal Pathway Sources
. Precursor for serotonin Turkey, eggs, sov.,
Tryptophan Serotonin eynthesis ot
Tyrosine Dopamine & Precursor for Cheese, chicken,
norepinephrine catecholamines almonds
Supports enzyme
Vit B Serotonin & dopamine activity for Poultry, bananas,
synthesis cofactor fneurotransmitter fortified cereals
production
Neurotransmitter Supports methylation
Folate metabolism of neurotransmitters Leafy greens, legumes
Magnesium HPA axis modulation Reduces comso_L Nuts, sea':ls, whole
promotes relaxation grains
Zinc Neurotransmission & | Modulates glutamate Meat, legumes,
stress response and GABA pathways pumpkin seeds
- A HPA axis & anti- Supports neuronal Fatty fish, flaxseed,
Omega-3 Fatly Acids inflammatory health, reduces stress chia seeds

These pathways collectively demonstrate the biological
plausibility for nutritional interventions in mental health,
connecting molecular biology with clinical translatability.
Nevertheless, the field has important challenges to overcome:
(i) reliance on observational or small-scale data, (ii) lack of
replication across heterogeneous geographic regions and
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alternate patterns of diet (e.g., African or Middle Eastern
diets), and (iii) lack of longitudinal mechanistic trials. Bridging
these gaps will be essential to proceed from correlation to
causation and to create culturally relevant interventions.

Major Nutrients and Eating Habits
% Vitamins and Minerals Affecting Mental State

Various micronutrients and fatty acids have been consistently
implicated in mental health outcomes through their effects on
neurotransmitter synthesis, neuroprotection, and
inflammation. Omega-3 fatty acids, particularly EPA and
DHA, are integral to neuronal membrane fluidity, synaptic
plasticity, and modulation of neuroinflammation. Higher
intake is generally found to reduce depressive symptoms and
retard cognitive impairment, although evidence across
randomized controlled trials (RCTs) is mixed to some degree
owing to heterogeneity in dosage, trial duration, and recruited
populations [19]. B vitamins (B6, Bi2, and folate) act as
cofactors in neurotransmitter metabolism and one-carbon
methylation reactions that impact directly serotonin,
dopamine, and norepinephrine production. Deficiencies in
vitamins are strongly associated with depression, although
supplementation trials have mixed results depending on the

baseline status of nutrients [20].

Vitamin D regulates neurotrophic factors and the
hypothalamic-pituitary-adrenal axis. Observational data show
deficiency increases risk of depression and anxiety but
disagreement from intervention studies prevails—
highlighting a critical research gap for dose-response
relationships. Magnesium and zinc regulate NMDA receptor
function, GABA neurotransmission, and buffering stress
response. Both are depleted in mood instability subjects and
compromised stress resilience but causality remains
unelucidated in large prospective studies. Taken together,
these nutrients provide a biochemical foundation for diet-
based prevention and treatment in psychiatry. Figure 1 shows
which nutrients have the best available evidence, and Table 3
presents their mechanisms and clinical effects.

Zinc 0.18
Magnesium 0.20
Vitamin D 025
B Vitamins 0.30
Omega-3 0.45
0.0 0.1 0.2 0.3 0.4

Effect Size (Cohen's d)

Figure 1: Key Nutrients and Their Effect on Mental Health
Outcomes

Table 3. Principal Nutrients and Their Roles in Mental Health [20]

Nutrient Mechanism Mental Health Food Sources
Outcome
Omega-3 Fatty Acids Anti-inflammatory, B.educes depres_st_on, Fatty fish, flaxseed,
neuroprotective improves cognition walnuts
Cofactors in
B Vitamins (B6, B12, neurotransmitter Supports mood, Leafy greens, pouliry,
Folate) synthesis and reduces depression legumes
methylation
Neurotrophic - 5
" - . Reduces anxiety, Fatty fish, fortified
Vitamin D regulation, HPA axis hances mood dairy, sunlisht
modulation
. MDA receptor Reduces stress, Nuts, seeds, whole
Magnesium regulation, GABA improves sleep srains
modulation
Zinc Neurotransmission, Supports mood, Meat, legumes,
anti-inflammatory cognitive function pumpkin seeds

% Whole Food Patterns Supporting Brain Health

Along with specific nutrients, dietary patterns have synergistic
effect on mental health. The Mediterranean diet,
characterized by an abundance of fruits, vegetables, legumes,
nuts, olive oil, and fish, is repeatedly associated with lower risk
of depression and cognitive impairment, perhaps due to
combined anti-inflammatory and antioxidant effects [21]. The
DASH diet, developed originally for cardiovascular disease, is
rich in micronutrients and polyphenols that are favorable for
neurotransmitter function and reduce systemic inflammation.
New evidence also implicates Asian diets, such as Japanese or
Korean diets that are high in fish, seaweed, soy food, and
fermented foods, to have a similar effect through gut
microbiota modulation and omega-3 intake. In Africa, typical
diets that are high in whole grains, legumes, and leafy greens
have been linked with reduced depressive symptoms in sparse
observational evidence but not in intervention evidence. Anti-
inflammatory diets with high intake of plant foods and omega-
3-containing protein and low intake of refined sugar and
saturated fats may have the potential to reduce stress-related
disorders but are constrained by RCTs as well [22].

% Synergy between Nutrients and Food Patterns

Healthy diets are bound to gain through the synergistic action
of a number of nutrients. Fish-derived omega-3 fatty acids,
vegetable foods-derived antioxidants and polyphenols, and
nuts and seeds offering magnesium reduce oxidative stress,
enhance the production of neurotransmitters, and stabilize
the HPA axis [23]. Human trials validate this synergistic
hypothesis: adherence to Mediterranean and similar diets has
been associated with reduced depressive symptoms, improved
cognitive function, and reduced inflammatory biomarkers.
However, most trials are short duration, conducted in
Western populations, and have variable compliance
assessment tools, which restricts their applicability. It is
recommended that future trials test culturally adapted diets in
non-Western populations and multi-nutrient intervention in
well-characterized clinical samples. Figure 2 illustrates the
relative efficacy of the leading dietary patterns, highlighting
their potential to guide public health policy [24].
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Figure 2: Dietary Patterns and Mental Health Benefits

Individual nutrients and diets exert robust impacts on mental
health outcomes. Plausibility of mechanisms is established but
the evidence is constrained by heterogeneous results in
supplementation trials, short-term or cross-sectional study
designs, and underrepresentation of non-Western diets.
Longitudinal cohort studies, mechanistic RCTs of combined
effects of nutrients, and culturally relevant diet interventions
that reflect global food systems diversities are suggested for
future investigations.

Clinical Evidence
< Randomized Controlled Trials in Mental Health

Clinical trials increasingly confirm dietary treatments as add-
ons to mental health therapy. Randomized controlled trials
(RCTs) demonstrate that adherence to nutrient-dense diets,
particularly Mediterranean-style patterns, reduces depression
and anxiety symptoms. As an example, the SMILES trial of
enhanced depressive symptoms after a 12-week
Mediterranean-style diet vs a social support control. Nutrient-
specific treatments have also been explored. Omega-3 fatty
acid, B vitamin, and magnesium supplementation has positive
impacts on mood, cognition, and stress resistance. Yet trial
outcomes are not necessarily uniform—dose variability,
intervention duration, and participant starting nutrient level
contribute. In children with ADHD, food elimination diets and
omega-3 supplementation have yielded modest improvements
in attention and behavior, illustrating the potential but also
the limitations of diet adjuncts in neurodevelopmental
disorders [25].

0,

% Nutraceuticals and Mental Health

Nutraceuticals like vitamins, minerals, and polyphenols are
increasingly being investigated for their psychotropic effects.
Supplementation with vitamin D, folate, and omega-3 fatty
acids has been shown to augment depressive symptoms in
individuals with confirmed deficiencies. Polyphenols in the
diet (blueberries, cocoa, green tea) have antioxidant and anti-
inflammatory activities that have been shown to alleviate
mood disturbances and cognitive impairment [26]. Despite
encouraging results, most studies are small, short-term, and
heterogeneous in population and intervention design.
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Evidence for nutraceutical efficacy in pharmacoresistant
patients is especially limited, though this remains a promising
research direction.

K3

< Role of Gut Microbiota and Probiotics

The gut-brain axis provides a mechanistic rationale for
microbiota-based interventions. RCTs of probiotic
supplementation have reductions in anxiety, depressive
symptoms, and markers of stress, potentially through
enhanced short-chain fatty acid production, immune
modulation, and vagal signaling [27]. When supplemented
with prebiotic fibers, probiotics may even improve mood,
cognition, and sleep quality. Yet outcomes are mixed: strain-
specific effects, dosing differences, and baseline differences in
microbiota pre-existing reduce replicability. Furthermore,
clinical trials have predominantly been conducted in Western
or East Asian populations, with sparse evidence from the
Middle East, Africa, or South Asia—highlighting a need for
culturally relevant studies. Figure 3 illustrates how gut
microbiota affect brain health, adding mechanistic pathways
already delineated.

Table 4. Summary of Clinical Evidence on Dietary Interventions [28]

Intervention Population Study Design Outcome Mechanism
Mediterranean Adults with Redu@c_l | At
diet depression RCT depressive mﬂa.mmatory
symptoms antioxidant
Improved mood -
Omega-3 Adults & RCT & attention; N::jm ort amffﬁ
supplementation children mixed effects in mi}{P i tory
ADHD
Reduced
depressive -
B vitamins & Adults with symptoms; Methylation,
- RCT - neurotransmiftter
folate depression strongest in
deficient synthesis
individuals
. Adults with Reducafl anxiety, Gut microbiota
Probiotics (£ improved mood -
0 anxiety & RCT modulation,
prebiotics) de - and sleep (strain-
pPression dependent) SCFA production

Together, RCTs suggest that dietary treatment—ranging from
whole diets to specific nutraceuticals and probiotics—can
improve mood and cognitive outcomes. However, the
evidence base is compromised by short follow-up, limited
sample sizes, and variability of intervention protocols.
Inconsistent findings, particularly in omega-3 and vitamin D
supplementation trials, emphasize the need for better designs.
Notably, the majority of research has been undertaken in
Western contexts, thus creating significant gaps in culturally
modified interventions within low- and middle-income
countries. Long-term, multi-arm RCTs, tailored nutrition
strategies, and regional dietary trials should be given high
research priority in future clinical investigations to resolve
efficacy and guide public health translation.

60 20

Percentage (%)

30 50
40

Study A Study B Study C
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Figure 3: Gut-Brain Axis Modulation by Probiotics
Nutrition through the Life Course and Mental Health
« Maternal and Child Nutrition

Maternal diet plays a key part in fetal brain development and
lifetime risk of psychiatric disorder. Chronic deficiencies in
omega-3 fatty acids, iron, folate, and iodine are all linked with
impaired neurodevelopment, cognitive impairment, and
vulnerability to mood disorder in later life [29]. Breastfeeding
delivers essential fatty acids, micronutrients, and bioactive
compounds that enhance cognitive and emotional maturation
in early infancy [30]. While these associations are confirmed
through cohort studies and RCTs, some of these gaps remain.
Trials are mostly based in high-income nations, while
maternal undernutrition, anemia, and iodine deficiency in
low- and middle-income nations continue to exist and remain
underexplored on the aspect of children's mental health.
Furthermore, the separation of nutrition from socioeconomic
and environmental confounding variables continues to
hamper causal inference. Table 5 summarizes those nutrients
most relevant to maternal and early childhood mental health,
and Figure 4 illustrates how nutritional interventions have
stage-specific effects across the life course.

Table 5. Maternal and Early Childhood Nutrients with Implications for
Mental Health [31]

In later life, nutrition is also an important factor in
maintaining cognitive function and decreasing dementia and
depression risk in late life. Proper intake of antioxidants,
omega-3 fatty acids, vitamin Bi2, and polyphenols has been
shown to  reduce  oxidative  stress, modulate
neuroinflammation, and preserve neuronal function. The
MIND diet, an amalgamation of Mediterranean and DASH
diet principles, has been associated with more slows cognitive
decline and Alzheimer's incidence reduction [33]. Yet, findings
are not always consistent. Some RCTs show little or no
supplementation effect (for example, omega-3 or antioxidant
trials), possibly because intervention is offered too late after
neuropathology is established. This highlights the importance
of early-life and midlife intervention as preventive strategies.
Table 6 lists key nutrients and food habits relevant to

maintenance of mental health in older adults.

Table 6. Nutritional Strategies for Older Adults with Mental Health
Consequences [34]

Nutrient Role in Source Evidence Level
Neurodevelopment
Synaptogenesis,
Omega-3 fatty acids = - . High (RCTs & cohort
(DHA/EPA) naumnfT;lli r(r;s\nylb[ane Fatty fish, algae oil studies)
DNA methylation, . -
Folate tieurotransmitter Leafy g; xﬁi:omﬁed High
synthesis
Iron Myeg";it;r n‘;‘:ﬁum-e Red meat, legumes Moderate
Todine Th—‘;f;g u*;‘:l.’;ff“e Iodized salt, dairy Moderate
Vitamin D Neurotrophic support Surﬂtgg;gzmﬁed Moderate

K3

« Adolescent Dietary Patterns and Brain
Development

Adolescence is a "window of opportunity" for brain
development, emotional regulation, and emergence of
psychiatric disorders. Diets high in sugar, ultra-processed
foods, and saturated fats are associated with risk for
depression, anxiety, and cognitive impairment. Conversely,
adherence to Mediterranean or anti-inflammatory dietary
styles is associated with higher executive function, memory,
and stress resilience [32]. Although there are encouraging
findings, most adolescent studies are cross-sectional, which
excludes causality. Additionally, studies are
disproportionately concentrated in Western environments,
despite the fact that most of the world—e.g., Africa and the
Middle east—is nutritionally transitioning rapidly toward
processed food. This underscores the need for region-specific
adolescent trials of nutrition to evaluate cultural patterns of

eating and their mental health repercussions.

< Geriatric Nutrition and Dementia

Nutrient / Pattern Mechanism Outcome Evidence Sources
- - ) Reduced cognitive
Omega-3 fatty acids qﬂ;:‘:i ]astif:c;?v! decline (mixed RCT Fatty fish, flaxseed
synaphc p - evidence)
Antioxidants Oxidative stress Improved m“*’?l“f}' & .
(Vi C&E) reduction mood (n}aml} Fruits, vegetables, nuts
observational)
Homocysteine Lower dementia risk;
B12 & Folate o supplementation trials Meat, leafy greens
regulation
= mixed
Neuroprotection, anti- | Enhanced cognitive .
Polyphenols inflammatory performance Berries, cocoa, fea
MIND diet Synergistic Reduced Alzheimer’s Whole foods, plant-
combination of above incidence based emphasis

A life-course approach recognizes that nutritional
determinants affect mental health throughout all phases—
prenatal development to older age. Even though there is
strong biological plausibility, most of the evidence comes from
observational or short-term studies with inconsistent
supplementation effects. The inequalities are extreme
between settings: LMICs have undernutrition during
pregnancy and early childhood, adolescents everywhere
exposed to risk through processed diets, and older individuals
everywhere suffering from micronutrient deficiencies and age-
related malabsorption. Directions for future research must
include longitudinal life-course cohorts, intergenerational
research on maternal diet and child mental health, and
culturally adapted interventions in older adults and
adolescents from underrepresented regions.

20
20

12

Intervention Effect (Score Improvement)

10
10

Maternal/Child Adolescents Adults Geriatric

Figure 4: Nutrition across the Life Course and Mental Health
Outcomes




38

Public Health and Policy Implications

0,

% Nutrition-Based = Community-Level = Mental

Health Interventions

At the community level, nutrition interventions can provide
scalable mental health gains through early and at-scale
reduction of dietary risk factors. There is evidence that these
interventions increasing access to healthy foods—e.g., school
meal schemes, community gardens, and culturally specific
nutrition education—can decrease risk of depression, anxiety,
and behavioral disorders. For instance, school feeding
programs in Sub-Saharan Africa have improved attention and
classroom behavior, whereas European school fruit and
vegetable scheme provision has been associated with better
emotional well-being. Similarly, urban North American
community garden initiatives not only add nutritional
diversity but also increase social cohesion, an immune
component against depression and stress [35]. However,
achievement depends on contextualization. Poor contexts
demand the solving of structural obstacles of food insecurity,
affordability, and seasonality, while high-income countries
demand reducing ultra-processed food consumption and
sustaining behavior change as core challenges. This calls for
the tailoring of community interventions to socio-economic
environments.

K3

« Policy Approaches to Mainstreaming Diet
within Mental Health Policy

Nutrition is still underrepresented in mental health policy,
although more evidence is known about its potential to
contribute to prevention and treatment. Policymakers can
now explicitly include mental health outcomes in national
dietary guidelines, moving the emphasis from sheer physical
health to overall well-being. Fiscal measures such as subsidies
to healthy foods and taxes to sugar-sweetened beverages have
already shown to be effective—Mexico's sugar-sweetened
beverage tax, for example, reduced the purchasing of soft
drinks among low-income groups, subsequently reducing its
attendant risks of obesity and mental health comorbidities.

Good policy implementation requires intersectoral
coordination. Partnerships between schools, health systems,
the food industry, and municipalities need to be implemented
in order to ensure equitable and sustainable interventions.
Latin America's "conditional cash transfer" programs with
nutrition education are an example of how social policy can be
employed to enable dietary improvement with resulting
mental health benefits [36]. Table 7 summarizes potential
policy strategies, population targets, and desired outcomes,
together with mechanisms of action.

Table 7. Policy Strategies for Nutrition-Based Mental Health Promotion
371
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Policy Approach Target Population Mechanism Expected Outcome
Children & Provision of nutrient- Improved cognitive
School meal programs - performance, reduced
adolescents rich meals .
behavioral problems
Subsidized healthy Low-income } . me“ed nuinent
foods communitics Lower cost barriers intake,_ reduced )
depression/anxiety nisk
Public awareness . Nutrition education Healthier dictary
: General population i patterns. enhanced
campaigns and behavior change
restlience
- - Long-term reduction
F1scal‘m5asl.1_res National populations Incentivize healthy in diet-related mental
(taxes/subsidies) food consumption
health burden
- - Better diet quality.
Community gardening Access to fresh foods, 42
& local initiatives Local populations social cohesion reducaejxsite[:;ss and

« Implications for Health Systems

Integrated treatment and prevention may be accomplished by
integrating nutrition into mental health care tracks.
Preventive treatment may be provided at an early stage by
screening eating habits during psychiatric assessment and
initiating nutrition counseling in primary care. Pilot programs
in Europe have shown that dietitian intervention coupled with
psychiatric intervention improves treatment adherence and
reduces depressive symptoms. Digital health technologies
hold an wunrealized promise: mobile applications and
telehealth software can provide scalable nutrition treatment,
track compliance, and transmit personalized feedback,
particularly in disadvantaged populations. Yet challenges also
remain, including training healthcare professionals in
nutritional psychiatry, making healthy food affordably
accessible, and developing viable business models for software
interventions.

In summary, prioritizing nutrition as a public mental health
issue requires collective effort at policy, community, and
health systems levels. While interventions such as school
feeding and fiscal policies hold promise, it is subject to cultural
adaptation, economic feasibility, and systematic assessment of
mental health impact—not just dietary change.

Challenges and Future Research

K3

% Need for Longitudinal, Large-Scale Studies

Despite increasing evidence of the relationship between
nutrition and mental health, a majority of studies are small,
short-term, or cross-sectional, thus precluding causal
inference. Large population-based longitudinal cohorts are
needed to illuminate how dietary patterns and nutrient intake
affect the development, course, and severity of mental
disorders throughout the lifespan. Continuous dietary intake
measurement, mental health screening, and biomarker
evaluation would allow identification of critical windows of
vulnerability—i.e., early childhood, adolescence, and older
age—and temporal evaluation of nutrient-mental health
associations [38].

% Translational Barriers to Bridging Evidence to
Practice

A number of barriers exist to translating nutrition science to
real-world mental health practice. First, variability in study
design, dietary assessment, and outcome measures
compromises comparability and generalizability. First, inter-
personal variation in genetics, microbiota composition, and
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lifestyle complicates the provision of recommendations to all.
Second, the health system limitations—most critically within
low- and middle-income countries—tie in the inclusion of
dietary guidance into routine psychiatric practice. These are
surmountable by having standardized research techniques,
educating clinicians in nutritional psychiatry, and culturally
and economically suitable public health interventions [39].

®,

< Potential of Personalized Nutrition for Mental
Health

Personalized nutrition—dietary interventions tailored to
genetic, metabolic, and microbiome data—is a promising
avenue for optimizing mental health outcomes. For instance,
individualized guidance on omega-3 fatty acids, B vitamins, or
probiotics may be more effective if taken into consideration
with one's biological and lifestyle variables. Precision-concept
preventive and therapeutic strategies for psychiatric
conditions may be created in the future by integrating multi-
omics data, digital health resources, and machine learning

[40].
Future Directions

The progress in the area will be through collaborative,
multidisciplinary studies that combine nutrition science,
psychiatry, epidemiology, and public health policy. Some of
the highest priorities are:

1. Longitudinal life-course studies to determine critical
windows of nutritional influence on mental health.

2. Randomized multi-arm trials that couple nutrient
supplementation with dietary pattern interventions.

3. Culturally adapted interventions for previously
understudied populations, with consideration of
regional eating habits and food system constraints.

4. Convergence of digital and precision nutrition
approaches to enhance adherence, tracking, and
personalized guidance.

5. Policy-informative research to evaluate cost-
effectiveness and scalability of population-level
nutritional interventions for mental health.

Resolution of ethical, accessibility, and equity challenges will
be essential to ensure that evidence-based nutrition strategies
for mental health benefit different groups and are sustainable
in the long term.

Conclusion

Cumulating evidence illuminates a robust, multifactorial
relationship between nutrition and mental health. A variety of
key nutrients, eating habits, and biological mechanisms all
play a role in affecting mood regulation, cognitive processing,
and stress resilience. Observational studies and clinical trials
both indicate that interventions such as Mediterranean-style
diets, omega-3 supplementation, and probiotics can favorably
affect mental health across the life course—from maternal and
early childhood nutrition to adolescent development and
healthy aging. Incorporating nutrition into public health

policy and community-based interventions presents an
scalable model for the prevention and management of mental
disorders. However, there are still major challenges such as
heterogeneity in study design, paucity of longitudinal
evidence, and hurdles to research practice translation. A
combined strategy with tailored nutrition, population-level
interventions, and supportive policies can maximize mental
health benefits, reduce the burden of psychiatric disorders,
and advance public health goals. Future plans should comprise
robust, culturally appropriate research and implementation
strategies that maximize gains to be fair and long-lasting
worldwide.
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