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Abstract:

Depression among young adults is on the rise globally, with a prevalence of approximately 2% among
those aged 15-24 in Indonesia. One contributing factor is the shift toward modern diets low in dietary
fiber, which impacts mental health. Dietary fiber is known to play a crucial role in maintaining gut
microbiota balance, reducing systemic inflammation, and influencing the gut-brain axis. This literature
review aims to synthesize the latest scientific evidence regarding the role of dietary fiber in reducing the
risk of depression among young adults. The study was conducted using literature review method
through a search of articles in the PubMed, ScienceDirect, and Google Scholar databases, published
between 2020 and 2025. Of the seven studies reviewed, six met the inclusion criteria with a cross-
sectional design, and one was a prospective longitudinal study. The study populations included Korea,
the United States, Iran, Australia, and China. Although various depression assessment instruments were
used (SDS, PHQ-9, HADS, BDI-Y, GHQ), most of studies consistent results indicating that higher dietary
fiber intake is associated with a reduced risk of depression, anxiety, and psychological distress. This
protective effect is believed to be mediated by anti-inflammatory activity and increased production of
short-chain fatty acids (SCFAs).
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1. INTRODUCTION

Depression, a mental health condition, is on the rise worldwide, including in Indonesia.
The World Health Organization (WHO) defines mental health as a state of well-being in
which every individual can realize their own potential, cope with the stresses of daily
life, work productively, and contribute to their community (1). Globally, the World
Health Organization (WHO) estimates that approximately 280 million people suffer
from depression, and the burden of this disease is further exacerbated by more than
700,000 suicides annually among those aged 15-29(2). Nationally, the prevalence in
Indonesia in 2023 was 1.4%, with the highest prevalence of depression among
adolescents and young adults (ages 15-24) at 2(3). Research by Wijaya (2023)
indicates that, based on gender, women have a higher prevalence of depression
(75.8%) compared to men (24.2%), with the most common age range being 20-30
years; this highlights the need for special attention to the productive age group (4).
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Concurrently, the past few decades have shown a significant shift in dietary patterns
among young adults. This shift is characterized by high consumption of ultra-processed
foods, added sugars, and saturated fats, as well as low intake of fiber-rich foods such as
fruits, vegetables, and whole grains (5). This Western diet is not only associated with
an increased risk of metabolic diseases but also with mental health disorders, including
depression (6). Dietary fiber has emerged as a nutrient that plays a role in mental
health. In recent years, scientific evidence linking dietary fiber intake to mental health
has continued to grow. Several large-scale observational studies have shown a
protective association between high fiber intake and a reduced risk of depressive
symptoms in the population (7), (8).

Traditionally, dietary fiber is known for its benefits to digestive and cardiometabolic
health. However, recent scientific insights have revealed a far more complex
relationship between dietary fiber and brain function, which is crucially mediated by
the gut-brain axis (9). Results from meta-analyses also indicate that high dietary fiber
intake is associated with a protective effect against the risk of depression in adults, with
a clear dose-response relationship (10).

The mechanisms underlying the protective effects of dietary fiber against depression
are based on various molecular and neuroimmune mechanisms, primarily related to its
role as a prebiotic that is, a substrate fermented by the gut microbiota to produce short-
chain fatty acids (SCFAs) such as butyrate, acetate, and propionate. These SCFAs have
significant neuroactive effects, including the ability to influence brain function through
the blood-brain barrier, reduce systemic inflammation and neuroinflammation, and
strengthen the integrity of the intestinal barrier (11) (12). Additionally, a high-fiber
diet has been shown to reduce inflammatory biomarkers such as C-Reactive Protein
(CRP) and interleukin 6 (IL-6), which are known to play a role in increased depression
risk (13). Furthermore, dietary fiber can modulate the HPA axis (Hypothalamic-
Pituitary-Adrenal), the primary neuroendocrine system regulating the body’s response
to stress (14). Dietary fiber is also capable of modulating the Hypothalamic-Pituitary-
Adrenal (HPA) axis, the primary neuroendocrine system that regulates the body’s
response to stress and anxiety, thereby contributing to mental homeostasis (15).

Although various studies on the relationship between dietary fiber and depression
have been conducted, most previous studies have focused on the general adult or
elderly population. Consequently, evidence specifically focused on the young adult
population remains limited and inconsistent. Young adults (aged 18 - 30 years)
represent a particularly vulnerable population. This period is characterized by major
psychosocial transitions such as, higher education, workforce entry, social restricting,
heightened biological stress sensitivity, and a critical window during which gut
microbiota composition is still mature and modifiable by dietary habits (25). These
factors may render young adults especially susceptible to depression and conversely,
particularly responsive to dietary interventions. However, existing narrative reviews
on dietary fiber and mental health have not systematically examined this age group
separately, nor have they comprehensively discussed the gut-brain axis as a potential
biological mediating pathway specific to young adults.

Furthermore, there is a lack of comprehensive reviews exploring the biological
mechanisms via the gut-brain axis as a potential mediating pathway in the relationship
between dietary fiber intake and mental health. Therefore, this literature review aims
to synthesize the latest scientific evidence regarding the role of dietary fiber in reducing
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the risk of depression among young adults. The results of this study are expected to
provide relevant evidence-based recommendations for preventive strategies and
nutritional interventions in mental health management, particularly for the young
adult population during their productive years.

METHODS

This study employs a literature review approach with a structured literature search to
synthesize and summarize the latest scientific evidence. The literature review was
conducted through a comprehensive search of three major online databases: PubMed,
ScienceDirect, and Google Scholar. The search aimed to identify journal articles
examining the relationship between dietary fiber intake and the risk of depression in
young adults. Inclusion criteria for this study included: the study population consisted
of young adults or adolescents aged 12 - 30 years; the studies were observational (such
as cross-sectional or cohort studies) or intervention studies; they were published in
journals within the last 5 years; and full-text versions were available in either
Indonesian or English. Meanwhile, the exclusion criteria for this study included
participants with a history of chronic disease or a diagnosis of severe mental disorders.

Study selection was conducted in several stages, including: (1) Searching for keywords
selected according to the research topic. Thus, the keywords used for this literature
search were “dietary fiber” OR “fiber intake” AND “Depression” OR “Depressive
Symptoms” OR “Mental Health” AND “Young Adult” OR “Adolescents” OR “Adult
Population”. The database search was conducted in October 2025. The flow diagram
illustrating the article selection process is presented in Figure 1.

Figure 1. Article Selection Flow Diagram

Identification of articles through database
(PubMed, ScienceDirect, Google Scholar)

Identified articles (n = 312)
\)
Title and abstract screening
Relevant articles (n =47)
\)
Full text review
Articles excluded for not meeting the inclusion
criteria (n = 24)
\)
Articles included in the review (n = 7)

(2) Exploring and selecting article titles, abstracts, and keywords. (3) Reading the full
text or conducting a “” (selective reading) based on the review criteria established by
the researcher. (4) Compiling a reference list based on the relevant studies identified
in the second phase. This phase was repeated by the author to complete the literature
review.
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3. RESULTS

Based on the identification results, seven relevant journals were identified that met
the inclusion criteria used in this study and are listed in Table 1 below:

Tablel . Summary of Literature Review Results

Research Title and
Year

Title:

Sources of Dietary

Fiber Are Differently

Associated with the

Research Design and Sample

Design:

This study used a cross-sectional design
to examine the relationship between
dietary fiber intake and depression in

Results

The results of the study indicate
that higher dietary fiber intake
from seaweed and mushrooms is
associated with a lower risk of

Prevalence of adults in Korea depression, highlighting the crucial
Depression role of dietary fiber in maintaining
2020 (16) Sample: The study data were drawn mental health.

from the Korean National Health and
Year: 2020 Nutrition Examination Survey

(KNHANES) conducted from 2012 to

2015, involving 2,960 adults aged 19-64

years
Title: Design: Increasing dietary fiber intake can

Dietary fiber intake
moderates the impact
of blood cadmium on
depression: A
nationally

representative cross-

This study used data from the National
Health and Nutrition Examination Survey
(NHANES) conducted between 2005
and 2020 with a cross-sectional design.

Sample: Study participants were adults

significantly reduce the depressive
effects caused by cadmium (Cd)
exposure

This study demonstrates that a
high-fiber diet can mitigate the
harmful effects of environmental

sectional study (17) aged 20 years and older. pollutants, such as cadmium, on
mental health
Year: 2024 The importance of healthy dietary
recommendations, particularly for
addressing  the  impact  of
environmental toxins on mental
health
Title: Design: Participants in the highest quartile
Dietary Fiber Intake This study used a cross-sectional design  of dietary fiber intake had a 33%
and Psychological lower risk of experiencing
Disorders in Adults Sample: Involved 3,363 Iranian adults depression (anxiety) compared to
(18) (aged 18-55) working at 50 health those in the lowest quartile
centers The highest dietary fiber intake
Year: 2021 was associated with a 29% lower
risk of high psychological distress.
In women, higher fiber intake was
associated with a 35% lower risk of
depression However, no
significant association was found
between increased fiber intake and
psychological distress in men
Title: Design: There is a significant negative
The Association  This study used a cross-sectional design association between dietary fiber
Between Dietary utilizing data from the National Health intake and the risk of clinically
Fiber Intake and and Nutrition Examination Survey relevant depression (CRD) as well
Depression Among US  (NHANES) for the period 2005 to 2020 as clinically significant depression
Adults: A Cross- (CSD), particularly among non-
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Research Title and Research Design and Sample Results
Year
sectional Study Based Sample: Involved 29,980 adults aged 18 smokers. This suggests that
on NHANES Data from years and older. smoking may reduce the protective

2005 to 2020 (5)

Year: 2025
Title:
Dietary Fiber Intake

Design:

This study wused a prospective
observational design with two follow-up
periods, at ages 14 and 17

Sample: There were 1,260 participants
at age 14 and 653 participants at age 17

effect of fiber intake against the risk
of depression.

Higher dietary fiber intake was
associated with a lower likelihood
of clinically significant depressive
symptoms in adolescents,
suggesting a potential protective
effect of a high-fiber diet against
depression.

and Its Association
with Depressive
Symptoms in a
Prospective
Adolescent Cohort
(20)

Year: 2020

Title:

Associations between
different types and
sources of dietary
fiber intake and
depressive symptoms
in a general
population of adults: a
cross-sectional study
(21)

Year: 2020

Design:

This study used a cross-sectional design
utilizing data from the Tianjin Chronic
Low-Grade Systemic Inflammation and
Health Cohort Study

Sample: There were 24,306 participants
(mean- an age of 41 years, range 18-91
years)

This study concluded that higher
dietary fiber intake, particularly
soluble fiber, vegetables, and soy, is
associated with a lower prevalence
of depressive symptoms in both
men and women

Title:

Association Between
Dietary Fiber Intake
and Suicidal Ideation:
A cross-sectional
survey (22)

Year: 2024

Design:

This study used a cross-sectional design
utilizing data from the National Health
and Nutrition Examination Survey
(NHANES) for the period 2007-2018

Sample: There were 21,865
participants aged 18 years and older

Of the 21,865 participants, 3.6%
reported suicidal ideation, while
16.5% were diagnosed with
depression

Individuals with suicidal ideation
had a lower dietary fiber intake of
6.6 g per 1,000 kcal compared to
those without suicidal ideation,
who had 7.8 g per 1,000 kcal

For every 1-gram increase in
dietary fiber intake per 1,000 kcal
per day, the risk of suicidal ideation
decreases by 5% (OR = 0.95)

The researchers emphasize the
need for further prospective
studies and clinical trials to assess
the effectiveness of high-fiber diets
or fiber supplements in preventing
suicidal ideation.

Based on the results of the review of the seven studies above, there are notable
differences and similarities across study design, population measurement instruments,
and findings. Six of the seven studies used a cross-sectional design, while one employed
a prospective longitudinal design, which provides comparatively stronger temporal
evidence (20). Populations were drawn from five countries (South Korea, the United
States, Iran, Australia, and China), and depression was assessed using different
validated instruments, including the PHQ-9, SDS, BDI-Y, and GHQ. Despite this
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methodological and geographic diversity, a consistent pattern emerged: higher dietary
fiber intake was inversely associated with the risk of depression, anxiety, psychological
distress, and suicidal ideation across all included studies. Notably, studies that
examined fiber by type found that fermentable, plant-derived fibers such as those from
vegetables, seaweed, and soy yielded stronger protective effects than insoluble fiber,
suggesting that the prebiotic and anti-inflammatory properties of soluble fiber are key
mediating factors (16,21). Some studies also identified important moderating
variables: the protective effect was stronger in women than in men, attenuated among
smokers, and extended to environmental contexts such as heavy metal exposure
(17,18,19). Collectively, the converging evidence across diverse populations and
methods suggests that adequate dietary fiber intake may be associated with a lower
risk of depressive symptoms, most plausibly through gut microbiota modulation, short-
chain fatty acid production, and reduction of systemic inflammation via the gut-brain
axis (23).

DISCUSSION

Research on dietary fiber and mental health, particularly depression, shows relatively
consistent results. In general, most analyzed studies indicate that high dietary fiber
intake is associated with a reduced risk of or fewer depressive symptoms, although the
strength and significance of this association vary across populations and study designs.
Studies by Lian et al. (2025) and Huang et al. (2024), using data from the National
Health and Nutrition Examination Survey (NHANES) in the United States, found that
higher fiber intake was negatively associated with depression scores based on the
Patient Health Questionnaire-9 (PHQ-9) (19)(22). Similar results were reinforced by a
large cohort study in China involving 24,306 adults by Xia et al. (2020). This study
found that total fiber intake, soluble fiber, and fiber derived from vegetables and soy
were significantly associated with lower depression scores. These findings suggest that
the type and source of dietary fiber may influence its protective effects against
depression, with easily fermentable fiber tending to provide greater effects through gut
microbiota mechanisms (21).

In the study by Swann et al. (2021), which conducted a prospective longitudinal study
in a young age group (adolescents aged 14-17 years). Preliminary results from this
study indicate that adolescents with higher fiber intake at age 14 have a lower risk of
experiencing depression by age 17. Thus, this finding concludes that consuming high-
fiber foods plays a role in maintaining mental health during the transition to young
adulthood. Young adults (aged 18-30 years) represent an important population in the
context of dietary fiber and depression because this developmental stage is
characterized by increased vulnerability to mental health disorders, major
psychosocial transitions, and the establishment of long-term dietary habits (26). In
addition, gut microbiota during young adulthood remains relatively responsive to
dietary modification, suggesting that dietary fiber may have a meaningful influence on
the gut-brain axis and depressive symptoms (27). The increasing adoption of low fiber,
Westernized dietary patterns among young adults further highlights the importance of
this population in nutritional psychiatry research and preventive public health
strategies (28).

However, upon further analysis, the researchers found that fiber intake and depressive
symptoms likely do not act in isolation. However, this study concludes that other
factors, such as a healthy and regular diet, low levels of inflammation, and low body fat,
also play a role in reducing depressive symptoms in young adults, in addition to high-
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fiber food consumption (20). This study also indicates that the effects of fiber are not
isolated but part of complex interactions within a balanced diet, particularly among
younger age groups undergoing biological and psychosocial development (20).
Evidence in young adults is further strengthened by a subgroup analysis of NHANES,
which demonstrates a significant protective effect of fiber in the 20-39 age group (24).
Meanwhile, a study by Jiang et al (2023) assessing the interaction between fiber intake
and exposure to the heavy metal cadmium (Cd) found that high fiber consumption can
minimize the negative effects of cadmium (Cd) on depression. These findings may
suggest that fiber also has potential through detoxification mechanisms or the binding
of heavy metals in the gut (17).

The biological mechanisms described by these seven studies are relatively similar.
Dietary fiber can improve mental health through a bidirectional interaction between
the digestive system and the central nervous system (gut-brain axis) by stimulating the
growth of gut microbiota that produce short-chain fatty acids (SCFAs), such as butyrate
and propionate (9). These SCFAs help reduce systemic inflammation, strengthen the
integrity of the blood-brain barrier, and enhance the synthesis of neurotransmitters
such as serotonin and dopamine (16). Additionally, high-fiber foods are generally rich
in other micronutrients like folate, magnesium, and polyphenols, which contribute to
neural function and emotional balance (25).

Specifically for young adults, direct evidence remains a significant limitation of this
review, as none of the included studies were designed specifically for this age group.
Most were conducted in general adult populations spanning wide age ranges (e.g., 18-
91 years), making it difficult to isolate the effects attributable specifically to young
adults. This is an important limitation that should be acknowledged when interpreting
the findings. Nevertheless, a subgroup analysis of the NHANES study indicates that
fiber intake has a protective effect in the 20-39 age group, which falls within the young
adult category (19). This suggests that adopting a high-fiber diet during one’s
productive years has the potential to serve as a long-term strategy for preventing
depression.

Several important methodological limitations of the included studies must be
acknowledged. First, the predominance of cross-sectional designs (five of seven
studies) prevents establishing causal directionality it is equally plausible that
depression leads to reduced dietary fiber intake rather than the reverse (reverse
causality). Second, most studies relied on self-reported dietary recall or FFQ
instruments, which are prone to recall bias and measurement error. Third, residual
confounding from unmeasured lifestyle variables (physical activity, sleep,
socioeconomic status) cannot be excluded. These limitations mean the results should
be interpreted as associations, not causal relationships. Future prospective studies and
randomized controlled trials (RCTs) specifically targeting young adults are needed to
confirm and extend these findings.

CONCLUSION

Overall, this literature review concludes that dietary fiber plays a significant protective
role in maintaining mental health, particularly against the risk of depression and other
related psychological symptoms. This protective effect is fundamentally mediated
through the gut-brain axis, which involves stimulation of Short-Chain Fatty Acid (SCFA)
production by gut microbiota, reduction of systemic inflammation and
neuroinflammation, and positive modulation of the Hypothalamic-Pituitary-Adrenal
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(HPA) axis that regulates the stress response. Although most of the available evidence
is observational, these findings consistently indicate that increased consumption of
fiber sources such as vegetables, fruits, whole grains, and legumes is strongly
correlated with a reduced risk of depression, particularly among young adults who are
vulnerable to psychosocial stress. Some studies suggest a dose-response relationship
where each 1-gram increase in fiber intake per 1,000 kcal is associated with a 5%
reduction in the risk of mental disorders further reinforces fiber’s potential as a

nutritional intervention.

Based on the synthesized evidence, the findings of this study have important practical
implications. These recommendations can serve as a reference for policymakers
(stakeholders) and the government to intensify public health campaigns promoting
increased consumption of high-fiber foods (e.g., aiming for 4-5 servings of vegetables
and fruits) in accordance with current dietary guidelines. Furthermore, these findings
provide a foundation for the development of evidence-based preventive strategies and
nutritional interventions targeting young adults. To strengthen these conclusions and
establish causal relationships, further research is crucial, particularly through long-
term prospective studies and randomized controlled trials (RCTs) focusing on the

specific effects of dietary fiber on improving depressive symptoms in young adults.
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