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Introduction

The human gastrointestinal (GI) tract is home 
to a highly selective ecosystem, comprised of 
trillions of microbes and their genetic material, 
collectively known as the gut microbiome (GM). 
Gut microbiota composition is influenced by 
numerous factors (e.g. diet, ethnicity, age, 
medications, and lifestyle).1  Here we explore the 
GM, its influence on health and evidence-based 
strategies for maintaining a healthy GM.

The role of the gut microbiome in health

The functional role of the GM includes 
fermentation of nutritional compounds (e.g. 
dietary fibre, phytochemicals), and production 
of metabolites including short chain fatty acids 
(SCFAs), neurotransmitters and vitamins, in 
addition to modulation of the immune system 
(gut-associated lymphoid tissue (GALT), the 
prominent component of mucosal-associated 

lymphoid tissue (MALT) which represents 
approximately 70% of the entire immune 
system).2 There is no consensus on what 
constitutes a healthy GM, though a hallmark 
feature is microbial diversity (i.e. a more diverse 
GM is considered a healthier GM). A diverse 
microbiome is associated with increased stability 
and resilience, and subsequently better gut 
health, and overall health.3-4 On the other hand, 
an imbalanced GM (often termed ‘dysbiosis’) 
has been implicated in the pathophysiology 
of several health conditions, including 
gastrointestinal, neurological, and metabolic.5-8 
Hallmark features include a loss of beneficial 
microbial organisms, the expansion of potentially 
harmful microorganisms, and/or lower microbial 
diversity.9 

Optimising the gut microbiome  
through diet

Healthcare professionals are well-placed to 
provide patients with advice and support which 
integrates evidence-based strategies for the 
optimal establishment and maintenance of a 
healthy GM, including diet and lifestyle changes.

Eating a diverse diet rich in plant-based foods 
(including wholegrains, fruit, vegetables, nuts, 
seeds, legumes) is associated with a healthier 
GM.10 Different plant-based foods contain 
different types of fibre in varying ratios, 
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thus, variety is recommended.11 Diets high in 
fermentable fibres (e.g. prebiotics such as 
inulin-type fructans and galactooligosaccharides 
found in foods including onion, garlic, Jerusalem 
artichoke, leeks, bananas) are associated with 
stimulation of growth of selective bacterial 
communities (e.g. Bifidobacterium and 
Lactobacillus).12 Notably, a reduced dietary 
intake of fermentable fibres may reduce 
bacterial diversity. Indeed, several animal 
studies have shown that when deprived of 
fermentable fibres, the GM shift to degrading 
and extracting alternative energy from the 
glycoprotein-rich mucus layer that acts as a 
protective and mechanical barrier to pathogens. 
Reduced availability of fermentable fibres leads 
to a thinner mucus layer, which in turn might 
compromise intestinal epithelial integrity and 
increase pathogen susceptibility.11 Generally, long‐
term adherence to a dietary fibre intake of 30g/d 
is associated with a lower risk of chronic disease 
(e.g. cardiometabolic and colorectal cancers).13 
However, responses to increasing dietary fibre 
may be dependent upon the pre-existing GM.14-15  

Western diets have been associated with 
significantly lower microbial diversity and number 
of bacterial species.16 Whereas plant-based 
diets and Mediterranean diets have been shown 
to increase beneficial strains, while decreasing 
potentially pathogenic species.17 Interestingly, 
people who consume at least 30 different plant 
foods per week have a more diverse GM than 
those who do not,18 as observed in the American 
Gut Project.

Consuming fermented foods (e.g. yoghurt, kefir, 
kombucha) may result in small changes in the 
GM diversity.16 However, the role that this plays 
in health requires further research.19-21 Probiotics 
are live microorganisms that, when administered 
in adequate amounts, confer a health benefit 

on the host.22 The formulation of the probiotic is 
important as it influences whether the bacteria 
remain live and viable when ingested. The effects 
of probiotics are strain specific (although many 
strains share common functionalities) so advice 
should be tailored to patient’s needs.

Beyond diet, research has demonstrated that 
regular physical activity (frequency and duration), 
in addition to sufficient quality and quantity 
of sleep, are positively associated with GM 
diversity.23-24 Psychological health has also been 
shown to alter the GM, for example depression 
and anxiety.25 This highlights the fundamental 
importance of other lifestyle factors in moulding 
the GM, both compositionally and functionally. 

Key learnings for a healthy GM

Evidence-based recommendations to support a 
healthy GM include:

• Consume a varied and diverse plant-based 
diet (aiming for at least 30 different plant 
foods per week), including naturally occurring 
prebiotics. 

• Include fermented foods and food products 
with live cultures (e.g. natural yogurt, kefir, 
kombucha). 

• Consider probiotic use, where appropriate and 
following a review of clinical efficacy. 

• Prioritise sleep (aiming for 7-9 hours per 
night),26 physical activity (at least 150 minutes 
of moderate intensity per week)27 and 
minimise stress (e.g. diaphragmatic breathing 
exercises, yoga, meditation).
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