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Abstract

Introduction: Diet plays a crucial role in shaping the human gut microbiota (GM), but studies investigating
the effects of dietary patterns on the GM are still limited. Objective: This study aimed to review the effects
of different dietary patterns on the human GM. Methods: This review included observational and clinical
studies published in PubMed/MEDLINE between 2019 and 2023. Results: Initially, 1,148 articles were
identified and 12 articles were included. Studies were conducted in various countries, predominantly in
the USA (n=3), and most evaluated the effects of the Mediterranean diet (n=3) and vegetarian/vegan
diet (n=3). No included study evaluated the DASH (Dietary Approaches to Stop Hypertension) diet. The
Western diet showed negative effects on the GM, characterized by an increase in Firmicutes bacteria
and a reduction in bacterial diversity and richness. These effects are associated with cardiovascular and
inflammatory diseases. The low carb diet showed conflicting results among studies. The ketogenic diet
appears to be associated with a decrease in the Firmicutes/Bacteroidetes ratio, especially when whey
protein or plant proteins are the main protein sources in the diet. Mediterranean and vegetarian/vegan
diets had beneficial effects on the GM, mainly associated with high fiber intake from fruits, vegetables,
and legumes, leading to a reduction in the Firmicutes/Bacteroidetes ratio, an increase in Akkermansia
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bacteria, and higher production of short-chain fatty acids (SCFAs). Conclusion: Dietary pattern exerts
distinct effects on the GM, influencing bacterial richness and diversity differently. Further studies are
recommended in this area, including investigation of the DASH diet’s impact on the GM.

Keywords: Gastrointestinal microbiome; dietary patterns.

Resumo

Introducgéo: A dieta desempenha um papel crucial no perfil microbiota intestinal (Ml) humana, mas os
estudos que investigam os efeitos dos padrdes dietéticos na Ml ainda sao escassos. Objetivo: Este
estudo teve como objetivo revisar os efeitos de diferentes padrdes dietéticos na Ml humana. Métodos:
Esta revisao incluiu estudos observacionais e clinicos publicados no PubMed/MEDLINE entre 2019
e 2023. Resultados: Inicialmente, foram identificados 1.148 artigos e 12 artigos foram incluidos. Os
estudos foram realizados em diversos paises, predominantemente nos EUA (n=3), e a maioria deles
avaliou os efeitos da dieta mediterranea (n=3) e dieta vegetariana/vegana (n=3). Nenhum estudo
incluido avaliou a dieta DASH. A dieta ocidental mostrou efeitos negativos na M, caracterizados por
um aumento de bactérias do género Firmicutes e uma reducao na diversidade e riqueza bacteriana,
associados a doencas cardiovasculares e inflamatérias. A dieta low carb apresentou resultados
conflitantes entre os estudos. A dieta cetogénica parece estar associada a uma diminuigdo na razao
Firmicutes/Bacteroidetes, especialmente quando proteinas de soro de leite ou proteinas vegetais
sdo as principais fontes proteicas na dieta. As dietas mediterranea e vegetariana/vegana tiveram
efeitos benéficos na MI, principalmente associados ao alto consumo de fibras de frutas, vegetais e
leguminosas, resultando em uma reducao na razao Firmicutes/Bacteroidetes, um aumento na bactéria
Akkermansia e uma maior producéo de acidos graxos de cadeia curta (AGCC). Conclusgo: Padroes
dietéticos exercem diferentes na Ml, influenciando a riqueza e a diversidade bacteriana. Recomenda-
se realizar mais estudos nessa area, incluindo a investigacdo do impacto da dieta DASH na M.
Palavras-chave: Microbioma gastrointestinal; padrdes alimentares.

Introduction

The gut microbiota (GM) is one common topic
studied in health sciences due to its significance
for the health of both the host and the microorga-
nisms. The GM is responsible for functions that en-
sure the homeostasis of the human body, including
the production of short-chain fatty acids (SCFAs),
synthesis of vitamins, reabsorption of bile salts,
protection of the intestinal barrier, and resistance to
bacterial translocation [1,2,3]. Gut microorganism
colonization begins at birth, and its composition can
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be influenced by factors such as delivery mode,
gestational age, and whether breastfeeding is ex-
clusive or artificial [4,5,6].

The GM is comprised of various microorganis-
ms, primarily bacteria, which play a beneficial role
in regulating numerous physiological processes.
The dominant bacterial phyla are Firmicutes and
Bacteroidetes, with other microorganisms present in
smaller proportions. Maintaining an appropriate ba-
lance of these phyla fosters a favorable environment



and interaction for host health. In children, adults,
and the elderly, the Firmcutes/Bacteroidetes ratio
found were 0.4, 10.9, and 0.6, respectively [7].
These bacteria are distributed throughout the gas-
trointestinal tract, with smaller quantities found in
the stomach and small intestine, and larger quan-
tities in the large intestine due to reduced intestinal
secretions, peristalsis, and the presence of fermen-
table material [3,7].

Bacteria colonizing the GM may undergo alte-
rations due to habits practiced in the host’s daily
life, such as a poor diet, alcohol and drug con-
sumption, and lack of physical exercise. These
changes can lead to an imbalance in the bacterial
population, consequently affecting homeosta-
sis. Therefore, various modulations can be im-
plemented to restore the microbiota balance at
the intestinal level. These modulations primarily

Methods

This study is characterized as a narrative re-
view, constructed from articles published in the last
5 years (2019-2023) and indexed in the PubMed/
MEDLINE database, without language restrictions.
Observational studies and clinical trials were inclu-
ded, while literature reviews, guidelines, animal
studies, and case reports were excluded.

The following Medical Subject Headings
(MeSH) terms were used: “gastrointestinal mi-
crobiome,” “gut microbiota,” “feeding patterns,”
“Mediterranean diet,” “Western diet,” “DASH diet,”
‘low carbohydrate diet,” “ketogenic diet,
tarian diet,” and “vegan diet.” Boolean operators

“and” and “or” were employed to construct sear-

vege-

ch equations, aiming to broaden the identified
articles. The PRISMA flowchart model [10] was

involve dietary adjustments, lifestyle changes,
the utilization of prebiotics, probiotics, synbioti-
cs, and postbiotics, as well as fecal microbiota
transplantation [8].

Although many factors can influence the com-
position of the GM, diet stands out as the primary
one, as it provides nutrients directly utilized as
substrates for the maintenance and growth of
intestinal microorganisms [9]. We hypothesize
that dietary patterns can induce different effects
on gut microbiota. Despite this topic being ad-
dressed in the literature, there is a scarcity of
comprehensive studies examining the effect of
dietary patterns on the GM in humans. Therefore,
this study aims to provide a narrative review of
this subject. We believe it will foster reflection
and knowledge, thereby advancing individual or
collective nutrition care.

utilized to describe the structure of the article
selection process.

Upon application of the inclusion criteria, the
articles underwent an initial screening process
involving a review of their titles and abstracts.
Subsequently, the selected articles were read in
their entirety, resulting in only those meeting the
review’s criteria being retained.

The selected articles were then entered into a
Microsoft Excel® spreadsheet to establish a concise
database, which included the following categories:
authors and year of publication, study country, title,
study type, investigated dietary pattern, study popu-
lation, and the dietary pattern’s effect on the GM. The
findings were summarized narratively, with each die-
tary pattern’s effect addressed as a separate topic.
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Results

The search strategy identified 1,148 records the titles and abstracts, 31 articles were chosen
in the PubMed/MEDLINE database. Following the  for full-text reading. Of these, 12 articles met the
application of inclusion and exclusion criteria, 63 ar-  eligibility criteria and were included in this review
ticles were retained. Subsequently, after reviewing  (Figure 1).
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Figure 2 - Main effect of dietary patterns on human gut microbiota

Discussion

Mediterranean diet and gut microbiota

Current literature demonstrates that incorpora-
ting the Mediterranean diet into a healthy lifestyle
is associated with beneficial effects on the human
GM. Ismael et al. (2021) [11] demonstrated that
adopting the Mediterranean dietary pattern by indi-
viduals with type 2 diabetes mellitus for four weeks

resulted in an increased Prevotella/Bacteroides
ratio, as well as increased bacterial diversity and
richness. Additionally, it led to a decrease in the
Firmicutes/Bacteroidetes ratio. The increase in the
Prevotella/Bacteroides ratio is associated with a
high intake of fiber-rich foods. Therefore, the high

Nutrigio Brasil 2024;23(2):863-878



prevalence of Prevotella in the GM is linked to an
increased capacity for fermenting complex car-
bohydrates, thereby producing more SCFAs than
the Bacteroides-dominated GM [12]. On the other
hand, the decrease in the Firmicutes/Bacteroidetes
ratio associated with the Mediterranean diet de-
monstrates a beneficial effect of this dietary pattern,
as this ratio is increased in individuals with type 2
diabetes [3].

Choo et al. (2023) [13] found that after eight
weeks of intervention with a Mediterranean diet
enriched with dairy products, study participants
showed an increase in Butyricicoccus and a de-
crease in Collinsella and Veillonella. Butyricicoccus
is a butyrate-producing genus that preserves tight
junction and intestinal barrier integrity, thus acting
therapeutically on gastrointestinal inflammation,
such as ulcerative colitis [14]. Increased dietary
fiber intake tends to contribute to reducing the num-
ber of Collinsella bacteria [15]. Additionally, the
Mediterranean diet helps reduce the high preva-
lence of this genus in metabolic diseases, including
cardiovascular diseases [16], leading to beneficial
health outcomes.

In the study of Barber et al. (2021) [17] the
consumption of foods from a Mediterranean diet
resulted in increased butyrate production, one of
the main SCFAs. The findings of this study suggest
that dietary substrates reaching the colon have a
fundamental impact on microbial metabolic func-
tions. Metabolic potential can be rapidly adapted
to changes in substrate availability. However, this
may not be the case in individuals with long-term
dietary restrictions.

In this regard, the Mediterranean diet promo-
ted beneficial effects by increasing the Prevotella/
Bacteroides ratio, as well as bacterial diversity
and richness, while decreasing the Firmicutes/
Bacteroidetes ratio. Additionally, it enhanced SCFA

Nutrigo Brasil 2024;23(2):863-878

production due to the high quantity of fiber-rich
foods, such as fruits, vegetables, legumes, and
whole grains.

Western diet and gut microbiota

Studies have demonstrated detrimental effects
of the Western diet on human GM and host health.
Malinowska et al. (2022) [18] compared the effects
of the Western dietary pattern with a healthy die-
tary pattern and observed a higher prevalence of
bacteria from the phylum Firmicutes, particularly
from the genus Ruminococcus. The Western diet
adopted by the study participants included foods
high in simple sugars, salt, ultra-processed pro-
ducts, and low intake of fiber-rich foods, indicative
of a high-calorie intake pattern. This characteristic
contributes to the proliferation of Firmicutes bac-
teria, leading to reduced microbial diversity and
alterations in the richness and composition of the
GM [19]. Consequently, this dietary pattern is asso-
ciated with cardiovascular diseases, type 2 diabe-
tes, chronic kidney disease, peripheral neuropathy,
among other conditions [12].

Similarly, Tindall et al. (2020) [20] demonstra-
ted that, compared to other dietary patterns, the
Western diet promoted an increase and predo-
minance of bacteria from the phylum Firmicutes.
The presence of bacteria from this phylum was
associated with cardiovascular disease risk fac-
tors. Furthermore, there was a positive associa-
tion between this bacterial profile and increased
permeability of the intestinal barrier, leading to a
dysbiosis state and altered metabolites, promoting
local inflammation with the presence of lipopoly-
saccharide (LPS) in the bloodstream, contributing
to systemic endotoxemia and chronic inflammation
[21]. The literature indicates that transitioning from
a Western diet to a Mediterranean diet result in
anti-inflammatory and antioxidant actions, crucial
for GM homeostasis. [22].



The Western diet was responsible for incre-
asing the population of Firmicutes bacteria and
reducing the diversity and richness of the GM.
This increase occurred due to high consumption
of calorie-dense and ultra-processed foods, favo-
ring the association of this dietary pattern with the
prevalence of cardiovascular and inflammatory
diseases, thus resulting in negative outcomes for
the GM.

Low carbohydrate diet and gut microbiota

The selected articles for this review that dis-
cuss the low carbohydrate diet had different re-
sults. According to Ren et al. (2020) [23], a low
carbohydrate diet based on almonds decreased
the population of the Bacteroidetes phylum and
increased bacteria from the genera Roseburia
and Ruminococcus, both belonging to the phylum
Firmicutes. The reduction in Bacteroidetes bacteria
observed with this dietary pattern was consistent
with the findings of Dhillon et al. (2019) [24], in
which a primary decrease in the Bacteroides fragilis
species was observed. The increase in the genera
Roseburia and Ruminococcus contributed to the
enhanced formation of SCFAs.

The findings reported by Fragiadakis et al.
(2020) [25] revealed that administering a low-car-
bohydrate diet to healthy individuals resulted in
elevated levels of bacteria belonging to the phyla
Bacteroidetes, Firmicutes, and Proteobacteria.
The augmentation of Firmicutes bacteria is con-
comitant with dietary fat abundance, as com-
monly encountered in low-carbohydrate diets
[26]. Nonetheless, sustained adherence to a low-
-carbohydrate diet may present challenges, as
patients frequently discontinue adherence to this
dietary regimen due to issues related to tolerance
or restricted array of food choices available within
the diet [27].

The effects on the GM induced by the low-
-carbohydrate diet varied slightly in their out-
comes. While one study showed a decrease in
Bacteroidetes and an increase in Firmicutes levels,
the other study showed increased levels of three
bacterial phyla: Bacteroidetes, Firmicutes, and
Proteobacteria. This discrepancy may be explai-
ned by differences in study populations among the
articles, as participants in one study were healthy
individuals while those in the other study had type
2 diabetes, thus reflecting a different composition
of the IM.

Ketogenic diet and gut microbiota

Both studies included in this review addressing
ketogenic diet yielded similar results. Basciani et
al. (2020) [28] conducted an intervention in obese
patients, using a ketogenic diet containing whey
protein, animal protein, or plant protein. The final
effect was a decrease in the Firmicutes phylum
and an increase in the Bacteroidetes phylum after
45 days of dietary intervention. The conclusion of
this study further indicated that the various protein
sources influenced the ratio between these phyla
differently. The ketogenic diet containing whey
protein and plant protein had a greater impact
on reducing the percentage of Firmicutes than
the ketogenic diet containing only animal protein.
Regarding the increase in Bacteroidetes, whey
protein and plant protein had a greater influence
compared to animal protein. Another study, con-
ducted with children affected by refractory epilepsy
and consuming a ketogenic diet, also demonstra-
ted an increase in Bacteroidetes and a decrease
in Firmicutes [29].

Nakamura et al. (2022) [30] demonstrated
that a dietary intervention in healthy adult men,
combining a ketogenic diet with a ketogenic
formula containing medium-chain triglycerides
and using a 3:1 ketogenic ratio decreased the
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Firmicutes phylum. Ketone bodies can selectively
inhibited bifidobacterial growth and ketogenic diet
may decrease the levels of pro-inflammatory Th17
cells in the intestine [30]. Additionally, individuals
diagnosed with epilepsy and affected by dysbio-
sis also benefit from these effects of this dietary
pattern [31].

The studies showed a decrease in Firmicutes,
and in one of them, there was also an increase in
Bacteroidetes, influenced by the combination of
the ketogenic diet with whey and plant proteins.
These proteins may be beneficial to manage gut
dysbiosis in individuals with epilepsy.

Vegetarian/vegan diet and gut microbiota

The effect of the vegetarian diet on the GM
was similar among studies. A dietary intervention
conducted over four weeks by Djekic et al. (2020)
[32] revealed that a vegetarian diet, specifically
ovolactovegetarian, resulted in an increase in
bacteria of the genus Akkermansia, primarily
due to the high consumption of polyphenols and
fibers. Because of this effect on the GM, the pro-
duction of SCFAs was also increased due to the
dietary fibers obtained. Another similar study de-
monstrated that adopting a vegetarian diet also
led to an increase in SCFA-producing bacteria,
thus contributing to beneficial health effects [33].
Lastly, Akkermansia is also associated with posi-
tive outcomes in individuals with obesity, impro-
ving body fat distribution and reducing fasting
triglyceride levels [34].

Hegelmaier et al. (2020) [35] demonstrated
the beneficial effects of an ovolactovegetarian diet
in patients with Parkinson’s disease. Through the
consumption of foods rich in fiber, the gut bacteria
increased the production of SCFAs, thereby contri-
buting to an improvement in the function of the GM
in these patients. Studies indicate that patients with
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Parkinson’s disease have a higher population of
bacteria belonging to the Firmicutes phylum and a
reduced presence of Bacteroidetes, favoring a state
of intestinal dysbiosis [36]. Therefore, the vegeta-
rian dietary pattern helps managing gut dysbiosis
by increasing the production of SCFAs which have
anti-inflammatory effects [37].

Kahleova et al. (2020) [38] demonstrated that
a low-fat vegan diet led to an increase in the abun-
dance of the bacterial species Faecalibacterium
prausnitzii and a smaller decrease in Bacteroides
fragilis in the vegan group compared to the con-
trol group. Participants assigned to a vegan diet
had greater body weight loss, fat mass reduction,
visceral fat reduction, and increased insulin sensi-
tivity. Current studies confirm that the consumption
of resistant starch is linked to an increase in spe-
cies producing SCFAs such as Faecalibacterium
prausnitzii, which degrades starch and other plant
polysaccharides, primarily for butyrate production
[39, 401].

Like the Mediterranean diet, the vegetarian
and vegan diets have shown beneficial effects on
the GM, mainly attributed to the increase in spe-
cies producing SCFAs due to high fiber intake.
Additionally, the vegetarian dietary pattern serves
as a favorable intervention for individuals expe-
riencing dysbiosis, such as those with Parkinson’s
disease. Conversely, the vegan diet facilitated an
increase in Faecalibacterium prausnitzii bacteria
species, alongside a reduction in Bacteroides fra-
gilis levels, yielding positive results on GM.

The limitations of this study include the absence
of a systematic approach in the methodology used
and the reliance on a single database. PubMed
was selected because it is the leading resource in
the biomedical field and encompasses MEDLINE
(the National Library of Medicine’s journal citation
database).



Conclusion

The literature has demonstrated that each
dietary pattern exerts distinct effects on the GM,
influencing bacterial richness and diversity diffe-
rently. Notably, only the Western dietary pattern
demonstrated adverse effects on GM, attributed to
the high consumption of processed foods. Among
the studies reviewed, findings regarding the low

DASH diet on GM. We suggest that more studies
be carried out on this topic, including investigations
into the impact of the DASH diet on the GM.
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