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Alterations in gut microbiota
caused by major depressive

disorder or a low FODMAP diet
and where they overlap
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Beneficial changes in microbiota observed in individuals with a major depressive
disorder (MDD) may be initiated with a low fermentable oligosaccharide,
disaccharide, monosaccharide, and polyol (FODMAP) elimination diet. Academic
Search Ultimate, APA PsychINFO, Cochrane Library, MEDLINE, Scopus and Web
of Science were searched for original research documenting differences in
microbiota in MDD or changes with a low FODMAP diet in adults (age 18 years
+). Studies with fecal microbiota, 16 s RNA sequencing and QIIME pipelines
were included. Studies using antibiotics, probiotics, and medications such as
antidepressants were excluded. Additionally, studies based on a single gender
were excluded as gender impacts microbiota changes in MDD. Four studies
addressed differences in microbiota with MDD and another four assessed
shifts occurring with a low FODMAP diet. The abundance of Bacteroidetes,
Bacteroidaceae and Bacteroides were lower in individuals with MDD but
increased with a low FODMAP diet. Abundance of Ruminoccaceae was lower
and Bilophila was higher with both a low FODMAP diet and MDD. These results
provide preliminary evidence that a low FODMAP diet might drive changes
in microbiota that also benefit people with MDD. Further research to assess
whether a low FODMAP diet can treat MDD through modification of targeted
microbiota is warranted.
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microbiota, gut-brain-axis, major depressive disorder (MDD), mental health, dietary
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1 Introduction

Depression is a mood disorder with numerous multifactorial consequences at individual
and community levels. The biological factors believed to influence depression include oxidative
stress, inflammation, increased cortisol production, decreased levels of brain-derived
neurotrophic factor (BDNF), impaired mitochondrial ATP production, and microbiota
through shifts in the metabolites released (1). Lifestyle interventions can modify these
pathways (2, 3) potentially offering alternative treatment modalities.

Until recently, treatment of depression was limited to pharmacological and psychosocial
methods (4) with varying degrees of success (5, 6). Additionally, concerns have been raised
that some pharmacological interventions are possibly unsafe, particularly with long term use
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(7). Consequently, these challenges have led to renewed interest in
potential lifestyle interventions, such as diet and exercise, alongside
more traditional treatments (8, 9). Investigations into diet and
depression have largely relied on epidemiological studies, with
evidence of an inverse relationship between diet quality and
depression (10, 11). Only a small number of studies have directly
examined the effect of whole dietary interventions on depression
(12-15). These indicate dietary change can have a beneficial impact,
but have primarily focused on a Mediterranean-style diet (16).
Investigating a wider range of diet types may identify alternatives to
improve outcomes for people living with a major depressive
disorder (MDD).

The microbiome impacts depression through production of
metabolites and regulation of neurotransmitters (17). One recent
review of 24 studies reported microbiota shifts in individuals living
with MDD compared to healthy controls, with 87% of the studies
reporting differences in fB-diversity (18). Taxa positively associated
with MDD symptom severity included Blautia (27% studies),
Parabacteroides (18% studies) and Ruminococcus (18% studies), while
Faecalibacterium (36% studies), Roseburia (18% studies) and
Veillonella (18% studies) were inversely associated. Diet is well
established as one of many factors that can influence the microbiota
(19). A
monosaccharide, and polyol (FODMAP) diet can change the

low fermentable, oligosaccharide, disaccharide,
microbiota, through reduction of available fermentable short chain
carbohydrates (20) which may offer a potential dietary intervention
for management of MDD. Two studies that evaluated changes in
irritable bowel syndrome symptoms, such as abdominal pain, bloating
and stool consistency, with a low FODMAP diet coincidentally
reported small reductions in depression (21, 22), however neither
study measured alterations in the microbiota.

Further research is needed to investigate how diet can be used to
modulate mood through the gut microbiota (23). Currently, no studies
have evaluated the effect of a low FODMAP diet on microbiota and
MDD. This review aimed to evaluate the potential for alow FODMAP
diet to change the microbiota in a way that may benefit people with
MDD. A low FODMAP diet could be a viable dietary intervention for
MDD by beneficially modifying microbiota.

1.1 Links between the gut microbiota and
major depressive disorder

The pathophysiology of depression is linked to four primary
interacting pathways: brain dysfunction, the hypothalamus-pituitary-
adrenal (HPA) axis, the immune system, and the gut brain axis (24).
The gut-brain axis is important for healthy brain function, with
dysregulation of the gut microbiota associated with mood disorders
(25, 26). The gut brain, along with the nervous system, HPA axis and
immune system, can influence other organs to regulate both the brain
and behavior (24). The proposed mechanism is through production
of metabolites, particularly short chain fatty acids (SCFA) which are
used to send signals to the brain via the blood stream (27). Studies of
SCFA production in MDD patients reveal a reduction in butyrate and
acetate producers (25, 27). Moreover, SCFAs can cross the blood brain
barrier (BBB) and have a role in maintaining its integrity (28).

Psychological stress has been hypothesized to impair the nervous
system, HPA axis and immune system leading to depression (24). For
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example, immune dysregulation with chronic inflammation is thought
to induce neuroinflammation (29). A reduction in butyrate producers
may further compound this with butyrate having anti-inflammatory
properties (27). Regulating gut microbiota can improve brain
dysfunction and abnormalities of the immune system and HPA axis
(24). Importantly, restoration of the gut microbiota using pre-and
pro-biotics, healthy diet or fecal microbiota transplantation can elicit
improvements in MDD (26). However, the complexity of the gut
microbiota makes it challenging to identify causation (25). Many
factors, such as gender (30) and age (31), appear to influence the
microbiota composition in MDD. Increased relative abundance of
Actinobacteria in female MDD patients compared to healthy female
controls and decreased relative abundance of Bacteroidetes in male
MDD patients compared to healthy male controls, has been reported
by Chen et al. (30). Variations with age have also been identified with
young MDD patients having increased Prevotellaceae, Veillonellaceae,
Acidaminococcaceae compared with middle aged MDD patients who
have increased  Lachnospiraceae,  Ruminococcaceae  and
Peptostreptococcaceae (31). Clarifying the influence of the microbiota
will inform rebalancing of the microbiota through lifestyle
interventions and alleviate the impact of psychological stress and

disease on the nervous and immune systems.

1.2 Links between the gut microbiota and
diet

Diet is one of several factors that influences the composition of
the gut microbiota (19). Complex diets provide a range of substrates
for growth-promoting and-inhibiting factors, with alterations in diet
yielding compositional changes in the microbiome within 24h (32).
These changes can promote healthy shifts in the microbiota-gut-brain
axis (23). Shifts in microbiota composition have been quantified in a
range of cohorts including healthy adults following Mediterranean
(33), vegetarian, vegan, and omnivorous diets (34, 35). Vegetarian
diets yielded a lower ratio of Clostridium cluster XIVa (34, 35) and
higher ratios of Bacteroides thetaiotaomicron and Clostridium
clostirdioforme than an omnivorous diet, and Faecalibacterium
prausnitzii was higher in a vegan diet (34). However, no specific food
or food group has been identified that directly causes these
changes (35).

The impact of protein on the microbiota is dependent on protein
type (36, 37). Animal protein is associated with increased branch
chain fatty acids (BCFA) (19, 37) and decreased SCFAs (36) as
by-products of protein fermentation. Bile tolerant anaerobes such as
Bacteroides, Alistipes and Bilophila increase in prevalence with intake
of animal protein, while levels of Firmicutes, that promote digestion of
plant polysaccharides, decrease (32). Ingestion of whey retentate
reduced abundance of the pathogenic Bacteriodes fragilis and
Clostridium perfringens (38). These changes likely increase the risk of
negative health outcomes such as cardiovascular disease and irritable
bowel disease (IBD) (37). Plant-based sources of protein, such as pea
protein, can elicit an increase in Bifidobacterium and Lactobacillus
Enterococcus (39). Plant-based proteins show increased SCFA
production which is understood to exert anti-inflammatory effects
(40). Overall impact of dietary protein on the gut microbiota is highly
variable dependent upon the source which has implications in the
design of dietary interventions for diseases.
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Fat intake shifts the microbiota composition through alterations
in bile acid composition and secretion (19). Total dietary fat intake is
inversely associated with Prevotella incidence, and a high fat diet
(~>35% of total energy intake) can increase Clostridales, Bacteroides,
Bilophila and Faecalibacterium prausnitzii (36, 41). In contrast, a
low-fat diet (~<30% of total energy intake) can yield an increase in
Bifidobacterium (41). However, both the quantity and quality of the
fats influence the outcome (37). The abundance of Firmicutes,
Proteobacteria (42), Bacteroides (36) Faecalibacterium prausnitzii (36,
41), and Bilophila (36) increases, and Bacillus bifidus and Bacteroidetes
(37) decreases, with high saturated fat diets (~20% saturated fat of
total energy). Increased saturated fat intake is associated with
increased incidence of sulfate reducing bacteria which can adversely
affect the gut mucosa increasing inflammation and IBD risk (37).
High unsaturated fat intake can increase Bifidobacterium (41) and
Akkermansia muciniphila (36). Unsaturated fats can be further divided
into monounsaturated (MUFA) and polyunsaturated (PUFA) types
based on their chemical structures. Increased intake of MUFA has no
impact on the diversity of the microbiota but correlates positively with
Parabacteroides,  Prevotella,  Turicibacter ~genra and the
Enterobacteriacea family. These fats are also associated with a decrease
in the prevalence of Bifidobacterium (37) and decreased bacterial
numbers compared with high carbohydrate and high glycemic index
diets (41). PUFA intake can restore the ratio between Firmicutes/
Bacteroidetes and increase the incidence of anti-inflammatory SCFAs
such as butyrate (37). Therefore, dietary interventions aimed at
moderating the microbiota for disease should consider both quantity
and sources of dietary fats.

Total carbohydrate intake is the largest dietary predictor of
microbiota diversity (43). The traditional Western diet with its
emphasis on refined grains, starch and added sugars can impact
negatively on the microbiota. Carbohydrates can be classified as either
digestible or indigestible (44). The former includes glucose, fructose,
sucrose and lactose, which are broken down in the small intestine by
enzymes and released into the bloodstream increasing insulin (36). A
diet high in glucose, fructose and sucrose can increase Bifidobacteria
and decrease Bacteroides abundance (45). A decrease in the abundance
of Clostridia cluster XIVa occurs with increased lactose intake, and
supplementation with lactose increased the fecal concentration of
beneficial SCFAs (36). Digestible carbohydrates can modulate
microbiota diversity, which needs to be considered when developing
dietary interventions promoting improvement in disease outcomes.

Indigestible carbohydrates, also known as fiber, reach the large
intestine without being broken down by human digestive processes
(44). Here the microbiota ferments them with products such as SCFAs
being produced (36). Overall, a decrease in fiber intake results in
decreased SCFA production with butyrate producers, including
Roseburia, Eubacterium rectale, and Faecalibacterium prausnitzii being
impacted (19). The prevalence of Bifidobacteria and Lactobacilli can
increase with fiber intake (19). Similar to both proteins and fats, the
type and quantity of dietary fiber also influences outcomes (37). Inulin
intake, for example, is linked to increases in Bifidobacterium (2.8 fold),
Lactobacilli-enterococci (2.4-fold) and decreases in Clostridium spp.
(1.1-fold) (46, 47). Whereas intake of resistant starch increases
abundance of Bifidobacterium (5.9-fold), Roseburia, Rumminococcus
(4.5-fold), Oscillibacter, Eubacterium rectale, Actinobacteria (3.7-fold),
Bacteroidetes (1.2-fold increase), Ruminococcaceae (1.3-fold),
Bifidobacteriaceae (5.3-fold), Porphyromonadaceae (5.7-fold), and
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Parabacteroides (3.8-fold), and decreased Firmicutes (0.97-fold) (48,
49). Carbohydrate intake is easily modifiable and may be profoundly
influential on microbiota composition and therefore a priority for
manipulation to change treatment outcomes.

2 Methods

The clinical studies assessed here and outlined in Table 1 were
sourced through searches of Academic Search Ultimate, APA
PsychINFO, Cochrane Library, MEDLINE, Scopus, and Web of
Science from inception to September 2023 employing terms
“microbiome”, “depression” or low “FODMAP” diet and their
associated medical subject headings (MeSH). Database searches
identified 3,924 articles addressing differences in microbiota with
depression and 1,405 studies investigating shifts in the microbiota
with a low FODMAP diet. The resulting articles were manually
searched to identify literature that addressed fecal microbiota in adult
populations, with either MDD compared to healthy controls, or
consumption of a low FODMAP diet compared to either a high
FODMAP or habitual diet. Studies involving use of medications and
probiotics or focused on single genders were excluded. Outcomes
were measured using 16s rRNA sequencing and bioanalytic analysis
was completed using QIIME pipelines. To limit the impact of different
pipelines on microbiota analysis only QIIME pipelines were included
(58). This selection was due to its use in the only four studies
investigating shifts in the microbiota with a low FODMAP diet.
Table 1 presents details of the selected studies.

3 Results

Table 1 presents research examining the gut microbiota in
individuals with MDD, as well as the affect FODMAP or habitual diets
have on the gut microbiota. Analysis of the eight included studies
indicate the phylum Bacteroidetes (53, 56), the family Bacteroidaceae
(52, 53, 56) and the genus Bacteroides (52, 53, 56) all increased with a
low FODMAP diet and were lower with MDD. The family
Ruminoccaceae (51, 56) were lower with a low FODMAP diet and
MDD, while the genus Bilophila (50, 57) were higher with a low
FODMAP diet and MDD. For all other microbiota, results were
inconsistent, e.g., Actinobacteria (54, 56, 57), Firmicutes (54, 56) either
increased or decreased with the low FODMAP diet, and Alistipes (50,
52) was higher or lower with MDD, or did not overlap between MDD
and the low FODMAP diet. Figure | details the overlap in alterations
in gut microbiota in MDD and low FODMAP intake.

4 Discussion

The overlap in microbiota shifts revealed in this review provide
preliminary evidence of a potential mechanism for a low FODMAP
diet to benefit MDD (21, 22). Overall, the data shows that using a low
FODMAP diet can drive the microbiota in a manner that may benefit
MDD. This outcome provides exploratory justification to evaluate a
low FODMAP diet as an adjunctive treatment for MDD.

In agreement with the recent review by Knuesel and Mohajeri (25)
the studies reported higher prevalence of Coprococcus (LDA>2) (51),
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TABLE 1 Summary of human studies investigating the alterations in abundance of microbiota in major depressive disorder (MDD) and a low FODMAP.

References

Study Design

Aim of study

Technique

Cohort

Outcomes

database

Major depressive disorder studies

Caso et al. (2021) (50)
Cross sectional study design
(Web of Science, MEDLINE,
Scopus)

Identify whether human
faecal microbiota is altered

in MDD vs. HC

165 rDNA (V3-V4 region);
QIIME pipeline analysis
(v1.8.0)

Patients with MDD
Active MDD (n=46); MDD in
remission or mild MDD

(n=22); HC (n=46)

MDD vs. HC

Increased abundance:

Bilophila (2-fold), Alistipes (1.5-
fold)

Decreased abundance:
Anaerostipes (1.5-fold), Dialister
(15-fold)

Huang et al. (2018) (51)
Cross sectional study design

(Hand searched literature)

Define the shifts of
Firmicutes in MDD

16 rRNA (V3-V4 region);
QIIME pipeline analysis
(v1.9.1)

Han Chinese patients with
MDD

MDD patients (n=27);
HC (n=27)

MDD vs. HC (reported with LDA
score (log 10) >2.0)

Increased abundance:
Oxalobacter, Pseudomonas,
Parvimonas, Bulleidia,
Peptostreptococcus, Gemella
Decreased abundance:
Firmicutes, Lachnospiraceae,
Ruminococcaceae, Clostridiaceae

Coprococcus, Blautia, Dorea

Liu et al. (2022) (52)

Cross sectional study design

Analyze the gut microbiota

composition in MDD

16s rRNA;
QIIME pipeline analysis (v

First-Episode MDD inpatients
First-Episode MDD patients

MDD vs. HC (reported with LDA
score (log2), p<0.05)

Scopus, Academic Search

Ultimate)

(MEDLINE, Scopus) patients 2019.1) (n=66); Increased abundance:
HC (n=43) Deinococcaceae
Deinococcus, Odoribacter
Decreased abundance:
Bacteroidaceae, Turicibacteraceae,
Clostridiaceae, Barnesiellaceae
Alistipes, Turicbacter, Clostridium,
Roseburia, Enterobacter, Bacteroides
Sun et al. (2022) (53) Measure correlation 165 rRNA (V3-V4 region); Patients with MDD MDD vs. HC (reported with LDA
Cross sectional study design between gut microbiotaand | QIIME2 pipeline analysis MDD patients (n=31); score (log 10) >2.0)
(Web of Science, MEDLINE, MDD HC (n=29) Increased abundance:

Deinococcales Deinococcaceae
Deinococcus

Decreased abundance:
Bacteroidetes Bacteroidia
Bacteroidales, Turicibacterales
Bacteroidaceae, Clostridiaceae,
Barnesielllaceae, Turicibactereaceae
Bacteriodes, Ruminococcus,
Clostridium, Barnesiella,

Turicibacter

Low fermentable oligosaccharide, disaccharide, monosaccharide & polyol studies

Mclntosh et al. (2017) (54)
Controlled, single blind
randomised study
Duration: 21 days

(Web of Science, MEDLINE,

Scopus, Cochrane)

Comparison of the impact
of alow FODMAP diet vs.
high FODMAP diet on the
microbiome of patients with
IBS

16S rRNA (V3 region); QIIME

pipeline analysis

IBS patients (Rome III criteria)
Low FODMAP diet (n=19);
High FODMAP diet (n=18)

Low vs. High FODMAP diet
Increased abundance:
Firmicutes (p=0.029),
Actinobacteria (p=0.029),
Clostridiales, (p =0.023),
Clostridiales family XIII Incertae
sedis (p=0.008)

Porphyromonas (p=0.01)

Decreased abundance:

Propionibacteriaceae (p=0.043)
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TABLE 1 (Continued)

References Aim of study Technique

Study Design
database

10.3389/fnut.2023.1303405

Cohort Outcomes

Determine effect of low

FODMAP diet +/—

Staudacher et al. (2017) (55)
Randomized, placebo- QIIME v1.9
controlled study probiotic on faecal
Duration: 4 weeks

(MEDLINE, Scopus, Cochrane) IBS

microbiota in patients with

165 rRNA (V3-V4 region);

IBS patients (Rome III criteria) Low FODMAP diet/placebo v

from the United Kingdom sham diet/placebo
Sham diet/placebo (n=27); Abundance decreased:
Low FODMAP diet/placebo

(n=24)

Bifidobacterium (mean
difference-0.39 rRNA genes/g, 95%
CI-0.64 to —0.13, P +0.008)

Staudacher et al. (2021) (56) Identify diet-microbiota

2x2 factorial design randomized | associations in adults with QIIME v1.9

controlled trial IBS consuming a habitual
Duration: 4 weeks
(Web of Science, MEDLINE,

Scopus, Cochrane)

diet and the impact of
consuming two nutritional

interventions for IBS

165 rRNA (V3-V4 region);

IBS patients (Rome III criteria) Low FODMAP diet/placebo v

from the United Kingdom sham diet/placebo
Sham diet/placebo (1 =24);
Low FODMAP diet/placebo

(n=21)

Abundance increased:
Bacteroidetes (q=0.05),
Bacteroidaceae (q=0.008),
Bacteriodes (34.1% (15.7%) vs.
23.3% (15.2%), q=0.01)
Abundance decreased:
Actinobacteria (q=0.007),
Firmicutes (q+0.05),
Bifidobacteriaceae (q=0.016),
Ruminococcaceae (8.3% (5.1%) vs.
12.8% (5.9%), q=<0.001),
Bifidobacterium (0.9% (1.0%) vs.
2.1% (2.5%), q=0.029)

Zhang et al. (2021) (57) Determine the efficacy and
factors of alow FODMAP

diet compared to TDA

Randomized, parallel-group
controlled study
Duration: 3 weeks

(Cochrane)

16s rRNA (V3-V4 region)

Chinese IBS - diarrhoea (Rome | Low FODMAP vs. TDA (reported

III criteria) patients with LDA score (log 10) >2.0)
Low FODMAP diet (n=30);

TDA (n=26)

Abundance increased:
Bilophila
Abundance decreased:

Actinobacteria, Bifidobacterium,

Fusobacterium

MDD, major depressive disorder; HC, healthy controls; FODMAP, fermentable, oligosaccharides, disaccharides, monosaccharide, and polyols; IBS, irritable bowel syndrome; TDA, traditional

dietary advice.

Roseburia (LDA>2) (52), and Ruminococcaceae (LDA>2) (51) in
healthy controls compared to MDD patients. However, the studies also
detailed alterations to the gut microbiota that contradict earlier
findings including a lower abundance of Bacteroides (LDA >2) (53)
which were previously reported to increase with MDD. Moreover,
Alistipes (50, 52) was higher or lower depending on the study
considered, whereas the earlier review concluded that Alistipes were
more abundant in MDD subjects (25). These differences from the
earlier review may be attributed to the broader selection criteria with
no consideration given to medication intake, or the bioanalytical
pipelines used.

A limitation of the MDD and gut microbiota studies is the lack of
consideration for symptom severity at the time of data collection.
Evidence shows that changes in symptom severity are linked to
within  the
Phascolarbacterium and Akkermansia associated with elevated

changes microbiota with small increases in
depressive symptomology (59). Furthermore Huang et al. (51) focused
on a single phylum, Firmicutes, limiting data for the complete gut
microbiota. Another limitation of the studies investigating MDD, and
the microbiota is the lack of consideration of diet quality.

Epidemiological data shows an inverse relationship between diet

Frontiers in Nutrition

quality and MDD (10) and diet quality is known to impact on the
microbiota (60). To better understand the differences between
individuals living with MDD and the control group, it would
be beneficial to detail diet quality in both clinical and research settings.

Studies examining changes in the gut microbiota when a low
FODMAP diet is consumed produced results that align with expected
changes in macronutrient profile with a low FODMAP diet. Trials
examining macronutrient intake during a low FODMAP diet show
that carbohydrates decreased, while protein and fat remained the same
as dietary controls (61). Therefore, changes to the microbiota
associated with increased fat and protein intake might be expected.
An increased abundance of Firmicutes (54) Clostridales (54),
Bacteroides (56), and Bilophila (57) are all associated with increased
total dietary fat intake. A low FODMAP intake yielded an increase in
Bacteroidetes (56), with this phylum associated with decreased
abundance when dietary intake was high in saturated fats, indicating
that the dietary fat intake may be skewed toward the healthier
unsaturated fats. An increase is seen in the prevalence of Bacteroides
(55) and Bilophila (57), both of which are associated with increased
protein intake and a decrease in Bifidobacterium (55-57).
Bifidobacterium is increased with consumption of plant-based proteins
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Low FODMAP Diet
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FIGURE 1

Overlap in the alterations in microbiota abundance in major depressive disorder and with a low FODMAP diet.

such as legumes which typically reduce in a low FODMAP diet given
their galacto-oligosaccharide content.

The reduction in carbohydrate commonly found in a low
FODMAP diet has implications for the type and quantity of fiber
intake (61). Low FODMAP diets reduce intake of fructose in excess of
glucose (62) which partially explains the reduction in Bifidobacterium
(55) and increase in Bacteroides (56) seen in low FODMAP studies. A
reduction in fiber intake is common when undertaking a low
FODMAP elimination diet, unless a concerted effort is made to
replace the relinquished foods with suitable alternatives (63). Study
outcomes align with the anticipated outcomes associated with a
reduction in fiber intake, with an increase in Bilophila (57),
Bacteroidetes (56) and Firmicutes (54) bacteria that decrease with fiber
consumption. A decrease in the abundance of Bifidobacteria (55)
which increase with fiber consumption, was evident. No change in
Lactobacilli (55) was observed which increase with inulin and resistant
starch intake, but an increase in Actinobacteria (54) that increase with
consumption of resistant starch was evident.

A limitation of the low FODMAP studies is the lack of clarity on
whether the dietetic intervention was provided by qualified clinicians.
Dietary outcomes improve when delivery is conducted by dietitians
(64). All the studies require more accurate measures of dietary
compliance (65). Two studies used self-disclosure by the participants
(55, 56), while the other two studies did not include any dietary
compliance measure (54, 57). Biomarkers can provide additional
confirmation of dietary intake to support self-reported
assessments (66).
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A potential limitation is the higher abundance of Bilophila (50,
57) and lower abundance of Ruminoccaccaceae (51, 56) in both
MDD and the low FODMAP. However, with carefully targeted
dietary counselling these negative changes may possibly be offset.
For example, nut consumption purportedly increases the abundance
of Ruminococcaceae (67, 68) and could easily be promoted within a
low FODMAP diet. Increased Bilophila is associated with high
consumption of animal fats (69) thus counselling to reduce intake
may help in resolving the increased Bilophila reported in both
MDD and low FODMAP elimination diets. An overall improvement
to diet quality could further offset some of these negative
impacts (60).

Given that poor diet quality is associated with MDD (70),
specific changes that focus on improving diet quality should
be considered as an adjunctive treatment to improve outcomes for
individuals living with MDD. Diet quality has also been associated
with microbiota composition. For example, higher quality diets, as
measured by the Healthy Eating Index, have a 13%-19% lower
relative abundance of Actinobacteria (60). Studies investigating diet
quality of a low FODMAP elimination diet have reported both
quality improvement (71, 72), and a decline in quality in adults (73).
A low FODMAP approach is not always undertaken with appropriate
dietetic supervision, particularly with adults which has consequences
for diet quality an outcome (74). A low FODMAP diet should
be supervised by a qualified dietitian with good understanding of the
interactions between the microbiota and dietary change to achieve
optimal results.

frontiersin.org


https://doi.org/10.3389/fnut.2023.1303405
https://www.frontiersin.org/journals/nutrition
https://www.frontiersin.org

O'Neill et al.

5 Conclusion

There is a need to better understand the potential for dietary
intervention to impact MDD via modification of the microbiome. To
provide evidence-based clinical guidelines, further studies are needed
to characterize changes in the microbiota over time rather than at a
single time point. Consistent use of bioanalytical pipelines to allow
clearer comparisons across data is required. Better methodological
controls need to be implemented regarding intervention delivery, and
dietary compliance. To increase the validity of comparisons between
studies, the severity of MDD experienced and diet quality need to
be addressed.
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