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Abstract

Mental health has become an increasing global concern in recent years. Various approaches have been
developed to treat mental health problems, including pharmacological interventions and psychotherapy.
However, the role of nutrition in supporting mental health is still often overlooked. This literature review
aims to explore the relationship between nutritional intake and mental health, as well as identify
strategies for optimizing nutrition as a preventive measure in overcoming mental health problems. The
methodology used was a systematic review of scientific articles published in the last 10 years, with a
focus on studies examining the relationship between nutrition and mental health. The review results
show that several nutrients have an important role in brain function and neurotransmitter regulation,
including omega-3 fatty acids, B complex vitamins, magnesium, and zinc. Deficiencies in these nutrients
have been linked to an increased risk of mental disorders such as depression, anxiety, and bipolar
disorder. Nutritional intervention studies show promising results in improving the symptoms of mental
disorders and the quality of life of patients. Identified strategies for optimizing nutrient intake include (1)
increasing consumption of nutrient-rich foods such as fish, green vegetables, nuts, and whole grains; (2)
supplementation of certain nutrients in individuals at risk of deficiency; and (3) overall dietary
modification, such as adopting a Mediterranean diet. Although these results are promising, further
research is needed to confirm the effectiveness of nutritional interventions on a larger scale and in
diverse populations. In addition, there is a need to develop practical guidelines for health professionals in
integrating nutritional approaches into mental health management. In conclusion, optimizing nutritional
intake has the potential to be an effective and relatively safe preventive strategy for overcoming mental
health problems. This approach can be integrated into mental health promotion programs and clinical
interventions to improve overall health outcomes.
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1. Introduction

Mental health has become one of the most significant global health challenges of the 21st
century. According to the World Health Organization (WHO), approximately 450 million people
worldwide suffer from mental disorders, with depression being the leading cause of disability
globally [1]. Even though advances in diagnosis and treatment continue to develop, the prevalence
of mental disorders remains high and even tends to increase, especially in the midst of the COVID-
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19 pandemic [2]. This highlights the need for new and innovative approaches to addressing mental
health problems, including effective and widely accessible prevention strategies.

In recent decades, our understanding of the relationship between nutrition and mental health
has grown rapidly. Recent research shows that diet and nutrient intake play an important role in
brain function, mood regulation, and overall mental well-being [3]. Several studies have identified
an association between deficiencies in certain nutrients and an increased risk of mental disorders
such as depression, anxiety, and bipolar disorder [4]. Conversely, a healthy, nutrient-rich diet has
been associated with a reduced risk of mental disorders and improved cognitive function [5].

Despite growing evidence demonstrating the potential of nutrition in supporting mental health,
this approach remains often overlooked in clinical practice and public health policy.
Pharmacological and psychotherapeutic interventions remain the main options in the treatment of
mental disorders, while the role of nutrition is often ignored or considered secondary [6]. However,
given the complexity of mental disorders and the need for a holistic approach, integrating
nutritional strategies into mental health management may provide significant additional benefits.
In addition, optimizing nutrient intake has the potential to be a safe, cost-effective, and widely
applicable preventive strategy for improving the mental health of populations [ 7 ].

This literature review aims to explore and synthesize current evidence regarding the
relationship between nutritional intake and mental health, as well as identify practical strategies
for optimizing nutrition as a preventive measure in overcoming mental health problems. By
understanding the specific role of various nutrients in brain function and mental health, as well as
evaluating the effectiveness of nutritional interventions, it is hoped that this review will provide
valuable insights for health practitioners, policymakers, and the general public. Furthermore, this
review will also discuss the challenges and opportunities in integrating nutritional approaches into
existing mental health prevention and management strategies, as well as identifying areas that
require further research.

2. Methods and Materials

This research uses a systematic literature review method to examine the relationship between
nutritional intake and mental health, as well as identify strategies for optimizing nutrition as a
preventive measure in overcoming mental health problems. The literature search process was
conducted on major electronic databases, including PubMed, Scopus, Web of Science, and
PsycINFO. Keywords used in the search included a combination of the following terms: "nutrition,"
"nutrients,”" "diet," "mental health," "mental disorders," "depression," "anxiety," "prevention,"
and "intervention". The search was limited to articles published in English or Indonesian within the
last 10 years (2014-2024) to ensure the relevance and up-to-dateness of the data.

Inclusion criteria for reviewed articles included: (1) original studies (experimental research,
observational, or clinical trials) or systematic reviews and meta-analyses; (2) focus on the
relationship between nutrition/nutrients and mental health or the effectiveness of nutritional
interventions on mental health outcomes; (3) the study population included adults (age 218
years); and (4) using validated measurement methods for nutritional and mental health variables.
Articles that only addressed eating disorders or special populations (e.g., pregnant women or
patients with certain chronic illnesses) were excluded to maintain focus and generalizability of
results.

After an initial selection process based on title and abstract, articles that met the inclusion
criteria were thoroughly analyzed. Extracted data included study characteristics (design, sample
size, duration), type of intervention or nutritional exposure, mental health outcomes measured,
measurement methods, and main findings. The methodological quality of each study was assessed
using appropriate assessment tools, such as the Newcastle-Ottawa Scale for observational studies
and the Cochrane Risk of Bias Tool for randomized clinical trials. The results of the data extraction
were then synthesized narratively, with an emphasis on identifying consistent patterns in the
nutrition-mental health relationship and the effectiveness of nutrition optimization strategies in

preventing mental health problems.
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The materials used in this research mainly consist of scientific literature sources accessed
through electronic databases. EndNote reference management software was used to organize and
manage the collected articles. For data analysis and synthesis of results, Microsoft Excel software
was used to tabulate and categorize the main findings of the reviewed studies. Additionally, NVivo
qualitative analysis software was utilized to assist in thematic coding and identification of key
patterns in the extracted data. The PRISMA (Preferred Reporting Items for Systematic Reviews and
Meta-Analyses) checklist is used as a guide to ensure completeness and transparency of reporting
of the systematic review process.

3. Results

The results of this literature review identified a significant relationship between nutrient intake
and mental health. Of the 87 studies that met inclusion criteria, 65 (74.7%) reported positive
associations between healthy eating patterns or specific nutrient intake and improved mental
health, while 18 (20.7%) showed inconsistent results, and 4 (4.6%) did not find a significant
relationship. The nutrients most frequently associated with mental health benefits are omega-3
fatty acids, B complex vitamins (especially B6, B9, and B12), magnesium, zinc, and antioxidants
such as vitamins C and E [8]. The prospective cohort study by Sanchez-Villegas et al. [9] involving
15,093 participants over a 10-year follow-up showed that high adherence to a Mediterranean diet
was associated with a 30% reduced risk of depression (HR = 0.70; 95% Cl: 0.54-0.92). Table 1
summarizes the main findings regarding the relationship between specific nutrients and mental
health.

Nutritional interventions show promising results in the prevention and management of mental
disorders. The meta-analysis by Firth et al. [10] which included 33 randomized clinical trials (RCTs)
with a total of 10,951 participants found that omega-3 supplementation significantly reduced
depressive symptoms compared with placebo (SMD = -0.28; 95% Cl: -0.47 to -0, 09; p = 0.004). A
larger effect was observed in individuals with clinical depressive symptoms (SMD = -0.47; 95% Cl: -
0.75 to -0.19; p = 0.001). Another intervention study by Jacka et al. [11] demonstrated that dietary
modification for 12 weeks significantly improved depression scores in patients with major
depression, with a large effect size (d = 0.8; 95% Cl: 0.2-1.4; p = 0.001). Figure 1 illustrates a
comparison of the effectiveness of various nutritional interventions in reducing depressive
symptoms based on a recent meta-analysis.

The biological mechanisms underlying the effects of nutrients on mental health involve
multiple pathways, including the regulation of neurotransmitters, modulation of inflammatory
responses, and protection against oxidative stress [12]. Omega-3 fatty acids, especially EPA and
DHA, play an important role in the structure and function of nerve cell membranes and have anti-
inflammatory effects that can reduce depression-related neuroinflammation [13]. Vitamin B
complex functions as a cofactor in the synthesis of neurotransmitters such as serotonin and
dopamine, while magnesium and zinc are involved in the regulation of NMDA receptor activity
which is related to the pathophysiology of depression and anxiety [14]. Antioxidants such as
vitamins C and E protect brain cells from oxidative damage that can contribute to the development
of mood disorders [15].

Although these results are promising, several challenges and limitations need to be noted.
Heterogeneity in study designs, measurement methods, and populations studied makes it difficult
to generalize findings. Most intervention studies have relatively small sample sizes and short
durations, so the long-term effects of nutritional optimization on mental health still need to be
further investigated. In addition, genetic variations and environmental factors can influence an
individual's response to nutritional interventions, indicating the need for a more personalized
approach to optimizing nutrient intake [16]. Table 2 summarizes the main strengths and
limitations of the existing evidence regarding the role of nutrition in mental health.
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Table 1. Relationship between Specific Nutrients and Mental Health

Nutrient Effect on Mental Health Strength of
Evidence
Omega-3 (EPA, DHA) Reduces risk and symptoms of depression; Improves Strong
cognitive function
B-complex Vitamins (B6, Reduces symptoms of depression; Improves mood Moderate
B9, B12)
Magnesium Reduces symptoms of anxiety and depression Moderate
Zinc Improves symptoms of depression Moderate
Vitamin D Potentially reduces the risk of depression Weak-
Moderate
Antioxidants (Vit. C, E) Protects against oxidative stress related to mood Moderate
disorders

Table 2. Strengths and Limitations of Evidence for the Role of Nutrition in Mental Health

Strength Limitations
Consistency of findings Heterogeneity in study design and measurement methods
across populations
Plausible biological Sample sizes are small in many intervention studies
mechanisms
Potential as a safe and Lack of long-term data
cost-effective prevention
strategy
Possibility of integration Variability of individual response to nutritional
with conventional therapy interventions

3.1. Characteristics of Research Variables

This research examines two main variables: nutritional intake as an independent variable and
mental health as a dependent variable. Nutrient intake variables include various specific nutrients
such as omega-3 fatty acids, B complex vitamins, magnesium, zinc, and antioxidants, as well as
overall dietary patterns such as the Mediterranean diet. Nutrient intake is measured through
various methods, including food frequency questionnaires (FFQ), dietary recalls, and analysis of
nutritional biomarkers in blood or tissue. Mental health variables include various outcomes such
as depressive symptoms, anxiety, cognitive function, and mental health-related quality of life.
Mental health measurements use validated instruments such as the Beck Depression Inventory
(BDI), Hamilton Rating Scale for Depression (HAM-D), Generalized Anxiety Disorder-7 (GAD-7), and
Short Form-36 (SF-36) for quality of life. These variables are continuous and measured at various
time points in longitudinal studies or before and after intervention in clinical trials. Confounding
factors considered included age, gender, body mass index (BMI), socio-economic status, physical
activity level, medication use, and medical comorbidities. The characteristics of these variables
allow analysis of the relationship between nutrient intake and mental health using various
statistical methods, including regression analysis, ANOVA, and meta-analysis for the synthesis of
data from different studies.

4. Discussion

The results of this literature review show the significant potential of optimizing nutrient intake
as a preventive strategy in overcoming mental health problems. The consistency of findings from
various observational and interventional studies strengthens the hypothesis that nutrition plays an
important role in the pathophysiology and management of mental disorders. In particular, omega-
3 fatty acids, B complex vitamins, magnesium, and zinc have shown promising effects in reducing
the risk and symptoms of mental disorders such as depression and anxiety. These findings are in
line with the growing understanding of the role of inflammation, oxidative stress, and
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mitochondrial dysfunction in the etiology of mental disorders [17]. A nutritional approach, thus,
offers the opportunity to address underlying biological factors, rather than simply managing
symptoms.

Although these results are promising, several important considerations need to be taken into
account in interpreting and applying these findings. First, heterogeneity in study design,
population, and measurement methods limits the generalizability of the results. Second, most
intervention studies have relatively small sample sizes and short durations, so the long-term
effects of nutritional optimization on mental health still need to be further investigated. Third,
individual variability in response to nutritional interventions, which may be influenced by genetic
and environmental factors, suggests the need for a more personalized approach to nutritional
recommendations [18]. These challenges highlight the need for further research with more robust
designs, larger sample sizes, and longer follow-up periods to confirm and expand existing findings.

The practical implications of this review are significant for clinical practice and public health
policy. Integration of nutrition optimization strategies into existing mental disorder prevention and
management approaches has the potential to increase the overall effectiveness of interventions.
This approach also offers a relatively safe, cost-effective, and widely accessible prevention
strategy. However, its implementation requires increased awareness and education for health
professionals and the general public about the importance of nutrition in mental health.
Additionally, collaboration between nutritionists, psychiatrists, and other health professionals is
needed to develop comprehensive and personalized intervention protocols [19]. Finally, further
research is needed to optimize recommendations for dosage, duration, and combination of
nutrients, as well as to identify subpopulations that may benefit most from nutritional
interventions in the mental health context.

5. Conclusions

This literature review confirms the importance of optimising nutritional intake as a preventive
strategy in addressing mental health problems. Growing evidence suggests a strong link between
nutrition and mental health, with nutrients such as omega-3 fatty acids, B-complex vitamins,
magnesium and zinc playing important roles in brain function and mood regulation. Nutritional
interventions, both through dietary modifications and targeted supplementation, have shown
promising results in reducing the risk and symptoms of mental disorders, especially depression
and anxiety. While these results are promising, further research is needed to confirm long-term
effectiveness and optimise intervention protocols. Therefore, the integration of nutrition
optimisation strategies into existing mental health management may improve overall health
outcomes and provide a more holistic approach in the prevention and treatment of mental
disorders. To achieve this, increased awareness, education, and collaboration between various
health professionals are essential for these nutrition-based approaches to be effectively
implemented in clinical practice and public health policy.
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