+.
INSIGHTS-JOURNAL OF
HEALTH AND REHABILITATION

INSIGHTS-JHR

INSIGHTS-JOURNAL OF HEALTH
AND REHABILITATION ® = &

The Impact of Dietary Patterns and Micronutrient Intake on
Mental Health: A Comprehensive Investigation across Diverse

Populations

Original Article
Ghazal Hussain'*, Sidra Faisal’

Authors Affiliation
Lecturer, School of Health Sciences, University

of Management & Technology, Lahore Pakistan.

https://orcid.org/0009-0004-1468-9424
2Senior Lecturer, Riphah International
University, Lahore Pakistan.

https://orcid.org/0000-0003-3768-2896

Corresponding Author*

Ghazal Hussain

drghazalpt@gmail.com

Lecturer, School of Health Sciences, University
of Management & Technology, Lahore Pakistan

Conflict of Interest:
None

Grant Support & Financial Support:
None

Date Submitted: 23-08-2023.
Date Published: 31-12-2023.

Volume 1 Issue 2, 2023

INTRODUCTION

Abstract

Background: The interrelationship between dietary patterns and mental health
outcomes has increasingly been recognized as a pivotal area of investigation
within nutritional psychiatry. Understanding the influence of specific dietary
components, such as micronutrient intake, on mental health could offer novel
preventive and therapeutic strategies against mood disorders, cognitive decline,
and overall mental well-being.

Objective: This study aimed to investigate the correlation between dietary
patterns, specifically micronutrient intake, and mental health outcomes in
different populations.

Methods: In this randomized controlled trial, 80 healthy adults were allocated
into two groups: an intervention group (Group 1) receiving a diet high in fruits,
vegetables, whole grains, lean proteins, and omega-3 fatty acids, and a control
group (Group 2) continuing their normal diet. Participants were monitored over
a six-month period, with assessments at baseline, 3 months, and 6 months. Key
metrics analyzed included serum levels, omega-3 fatty acid concentrations, and
C-reactive protein levels, using validated biochemical assays. The study also
accounted for variables not initially controlled, such as physical activity levels
and pre-existing health conditions.

Results: At 6 months, Group 1 demonstrated significant improvements
compared to Group 2; serum levels improved from 5.2 £0.9t0 4.1 + 0.7, omega-
3 fatty acids increased from 0.9 £ 0.2 to 1.5 + 0.3, and C-reactive protein levels
decreased from 3.0 + 0.5 to 2.0 + 0.3. The control group showed negligible
changes across the same parameters.

Conclusion: The study's results suggest that a diet rich in specific micronutrients
can significantly improve biomarkers associated with better mental health
outcomes. These findings advocate for the inclusion of dietary modifications as
a part of comprehensive strategies for enhancing mental well-being.

Keywords: Biomarkers, C-reactive protein, Dietary patterns, Mental health,
Micronutrients, Nutritional psychiatry, Omega-3 fatty acids, Randomized
controlled trial, Serum levels.

The multifaceted interplay between dietary patterns and mental health has emerged as a pivotal area of research within nutritional
psychiatry, a field that underscores the potential of diet as a modifiable risk factor for mental health disorders (1). This burgeoning
interest is underpinned by an increasing prevalence of mental health issues globally, which has propelled researchers to explore
innovative, preventive, and therapeutic strategies (2). The connection between the foods we consume and our mental well-being is
complex, involving numerous biological pathways including inflammation, oxidative stress, brain plasticity, and gut microbiota (3). As
such, understanding the nuances of how dietary choices influence mental health outcomes could yield substantial public health benefits

(4).

Current research robustly supports the hypothesis that high-quality diets rich in fruits, vegetables, unprocessed grains, fish, and lean
meats are beneficial for mental health, often associated with lower incidences of depression and anxiety (5). These findings are
juxtaposed against studies linking poor mental health outcomes with "Western" diets high in processed foods, sugar, and fat (6).
However, while the evidence suggests significant associations, the mechanisms underlying these relationships remain only partially
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understood, and the direction of causality is yet to be definitively established (7). This highlights a critical gap in the literature, as most
studies are observational and cannot conclusively determine whether dietary habits influence mental health, or if pre-existing mental
health conditions dictate dietary choices (8).

The strength of this research lies in its extensive use of large, diverse population samples and advanced statistical methods that enhance
the robustness of the findings (9). Yet, the field is not without its limitations (10). The reliance on self-reported dietary intake and mental
health assessments introduces potential biases and inaccuracies (11). Furthermore, dietary assessments are often snapshot views that
may not accurately reflect long-term dietary habits (12). Compounding this is the heterogeneity in study designs, which complicates the
synthesis of data and the formulation of clear dietary recommendations (13).

Moreover, the debate within the scientific community continues regarding the sufficiency of current evidence to inform dietary
interventions specifically tailored for mental health improvement (14). Critics argue that the enthusiasm for dietary solutions may
overshadow the need for established medical treatments and could potentially lead to the stigmatization of individuals suffering from
mental health disorders, implying that lifestyle changes alone are sufficient for improvement (15). Proponents, however, advocate for a
holistic approach to mental health care, which integrates dietary strategies as a crucial component of comprehensive treatment plans

(16).

In light of these discussions, it becomes evident that while the existing research provides insightful correlations, further studies,
particularly randomized controlled trials, are necessary to explore causality and to develop evidence-based dietary guidelines (17). Such
research efforts should aim to clarify the mechanisms through which diet impacts mental health and to identify specific dietary
components that are most influential (18). This knowledge will be instrumental in crafting public health policies and clinical practices
that harness the power of dietary interventions to enhance mental health outcomes, contributing to the broader goals of health promotion
and disease prevention (19).

The relationship between diet and mental health is a compelling domain of medical research that promises significant public health
implications. As we advance our understanding through rigorous scientific inquiry, the potential to integrate dietary strategies into mental
health interventions offers a hopeful horizon for enhancing mental well-being in our increasingly complex world.

MATERIAL AND METHODS

In the study designed to examine the effects of dietary patterns on mental health outcomes, a total of eighty adult participants were
recruited through local advertisements and screened for eligibility. Participants were randomized into two groups, with forty individuals
assigned to the intervention group (Group 1) and another forty to the control group (Group 2). Eligibility criteria included individuals
aged between 18 and 65, free from any diagnosed chronic mental health disorders, and not currently undergoing nutritional or
psychological therapy. The study was conducted over a period of six months, during which dietary adherence and mental health
assessments were systematically carried out.

Group 1, the intervention group, received a structured dietary plan that emphasized a high intake of fruits, vegetables, whole grains, lean
proteins, and omega-3 fatty acids, consistent with Mediterranean and other plant-based dietary patterns known for their anti-
inflammatory properties. This group also received biweekly nutritional counseling sessions from registered dietitians to assist with meal
planning and to ensure adherence to the dietary intervention. In contrast, Group 2, the control group, was advised to continue their
normal diet without alterations. They received general dietary guidelines based on national dietary standards, but no specific instructions
or counseling was provided.

Both groups were assessed at baseline, three months, and at the end of the study period for various mental health outcomes using
standardized psychiatric scales such as the Beck Depression Inventory and the General Health Questionnaire. Additionally, dietary
adherence was monitored through biweekly food diaries supplemented by 24-hour dietary recall interviews conducted by the
nutritionists. Blood samples were also collected at each assessment point to analyze biomarkers of nutritional status and inflammation,
including serum levels of omega-3 fatty acids, C-reactive protein, and other relevant indicators.

Statistical analysis was performed using the intent-to-treat principle. Changes in mental health scores from baseline to the study endpoint
were analyzed using mixed-model repeated measures ANOVA to evaluate the impact of the dietary intervention compared to the control.
The model was adjusted for potential confounders, including age, gender, baseline body mass index, and physical activity levels.

This methodological approach aimed to provide comprehensive insights into how targeted dietary changes could affect mental health
outcomes, allowing for a robust analysis of the intervention's efficacy compared to normal dietary habits. The utilization of rigorous
data collection and analysis methods was intended to ensure the reliability and validity of the findings, thereby contributing valuable
information to the field of nutritional psychiatry.

© 2023 et al. Health And Research Insights Lahore-Open access under CC BY License (Creative Commons). Freely distributable with appropriate citation. 7



+

Diet and Micronutrients Influence Mental Health l y’ IHSIGHTS'JHH

Hussain G. et al INSIGHTS-JOURNAL OF HEALTH
' ' AND REHABILITATION ® ® ®

RESULTS

After six months, significant enhancements were observed in Group 1 compared to Group 2. The serum levels in Group 1 decreased
notably from 5.2 + 0.9 to 4.1 + 0.7. Additionally, their omega-3 fatty acid levels saw a substantial rise from 0.9 £ 0.2 to 1.5 = 0.3.
Furthermore, the C-reactive protein levels were reduced from 3.0 + 0.5 to 2.0 £ 0.3. In contrast, Group 2 displayed minimal changes in
these parameters over the same period, indicating the effectiveness of the dietary intervention in Group 1.

Table 1: Age of Participants

Group Mean Ae (SD)
Group 1 30.5(5.2)
Group 2 31.2 (4.9)
Group 1 Gender Distribution Group 2 Gender Distribution

Female
Female

Male

Male

Figure 1 Group2
Figure 2 Group1

Table 2: Characteristics analysed of Participants

Time Point | Serum Serum Omega-3 Omega-3 C-reactive C-reactive p-value
Levels Levels Fatty  Acids | Fatty  Acids | Protein Group | Protein Group
Group 1 Group 2 Group 1 Group 2 1 2

Baseline 52+0.9 53+1.0 09+0.2 0.8+0.2 3.0+£05 3.1+06 <0.05

3 Months 46+0.8 52+09 1.2+03 0.8+0.2 25104 3.0+05 <0.01

6 Months 41+07 51+£09 15+0.3 09+0.2 20+0.3 29+05 <0.001

Above is the table showing changes in serum levels, omega-3 fatty acids, and C-reactive protein at baseline, 3 months, and 6 months for
both groups. As indicated, Group 1, which followed a better dietary plan, shows progressive improvement in all measured parameters
compared to Group 2. This is statistically significant, as demonstrated by the p-values decreasing over time, indicating an increasingly
significant difference between the groups' outcomes as the study progresses.

DISCUSSION

The findings from this study provided robust support for the hypothesis that dietary patterns significantly influence serum biomarkers
and inflammatory markers related to mental health. Over the six-month period, the intervention group demonstrated marked
improvements in serum levels, omega-3 fatty acids, and C-reactive protein compared to the control group. These results are consistent
with previous research suggesting that diets rich in omega-3 fatty acids and low in inflammatory components can improve overall health
outcomes (20).

One of the major strengths of this study was its randomized controlled design, which enhances the reliability of the findings by
minimizing selection bias and confounding variables. Moreover, the regular dietary counseling sessions in Group 1 ensured high
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adherence to the dietary protocol, thus strengthening the intervention's impact. However, the study is not without its limitations. The
reliance on self-reported dietary intakes could introduce recall bias, which may affect the accuracy of the dietary data. Additionally, the
study's duration was relatively short, which might limit the ability to observe longer-term health outcomes (21).

Despite these limitations, the study's findings are significant. They add to the growing body of literature that supports dietary
modification as a viable strategy for improving mental health outcomes. The significant changes in biomarkers observed in the
intervention group underscore the potential for targeted dietary interventions to mitigate inflammation, a known risk factor for several
chronic conditions, including depressive disorders (22).

Critically, while the study advances our understanding of the relationship between diet and health, it also highlights the complexity of
dietary impacts on mental health. The lack of significant changes in the control group raises questions about the broader applicability of
such interventions across different populations. It suggests that the effectiveness of dietary changes may vary based on individual or
demographic factors, which were not fully controlled in this study (23).

CONCLUSION

This research underscored the potential of dietary interventions in the management of inflammation and mental health. By demonstrating
significant improvements in crucial biomarkers through dietary changes, the study contributes valuable insights into the mechanisms by
which diet can affect health. Future research should aim to replicate these findings in larger and more diverse populations to enhance
the generalizability of the results and to explore the long-term effects of dietary interventions on mental health.
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