
Evolvement of the gut microbiome across 
the lifespan: how to encourage diversity 

Established from birth, the gut microbiome (GM) 

assembles in infancy, remains relatively stable and  

resilient during adulthood, and then declines in stability 

and function in older age. Understanding the changes that 

occur in the GM at each life stage may allow for targeted 

interventions to build a healthy GM throughout the lifespan 

to improve health outcomes and longevity.

From birth and beyond, the GM is influenced by a variety of 

factors.1,2 The infant GM is influenced by delivery method, 

mode of feeding (breastfeeding or infant formula), 

medication use, probiotics, presence of pets or siblings 

and hygiene.3,4 Into childhood, GM composition rapidly 

increases in diversity and richness during the transition to 

a more adult-like diet.5 The GM resembles an adult-like 

configuration by age 2-3 years old.6,7 The adult, and later 

the elderly, GM is influenced by factors such as diet, lifestyle 

habits, disease, medications, probiotics and prebiotics, 

physical activity, hospital stays, hygiene, geographical 

location, and sleep patterns.³
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 Approach Recommendation in infancy and childhood

Delivery Promote vaginal delivery over caesarean section, 
where possible. ‘Vaginal seeding’ (i.e. exposure 
to maternal vaginal fluids immediately after 
caesarean section has been suggested as an 
approach to mitigate potential detriments to the 
GM at birth. The short- and long-term safety of 
vaginal seeding is still yet to be determined.12

Feeding Encourage breastfeeding for at least 6 months,  
where possible.

Microbial  
exposure

Spend time outdoors, interaction with other 
children/pets.12 This promotes opportunities to 
acquire new microbes, and reduced sensitisation 
to allergens in early childhood.

Diverse eating 
pattern

Include a wide variety of plant-based foods during 
weaning to feed the GM and establish healthy 
eating habits at a young age.

 Approach Recommendation for older adults 

Diet • Aim for >30g fibre/day (including  
fermentable fibres).

• Ensure variety aiming for ≥30 different  
plant foods/week.

• Opt for plant-based or Mediterranean diet.  
Include fermented foods, if preferred.

• Consider inclusion of live microbes (e.g. probiotics).

*  In older adults, consider factors such as dentition, 
and taste/smell changes. Review medications 
regularly, to avoid polypharmacy.

Physical  
activity (PA)

• Aim for 150 minutes/week of moderate intensity 
including cardiovascular and strength training.

Sleep • Maintain sleep quality and quantity, reducing  
sleep disturbances. 

• Aim for 7-9 hrs/night.

Social/ 
mental 
health

• Try meditation, yoga, diaphragmatic breathing. 
Consider apps (e.g. Headspace, Calm).

• In older adults, encourage socialisation.

Optimising the GM at each lifestage

Diagram 1:  GM composition and diversity across the lifespan

Microbiome-targeted interventions are promising, 

particularly in the context of unhealthy ageing.¹⁰  

GM-based therapeutics for older people require combined 

approaches, including dietary intervention with microbial 

restoration of lost strains.¹¹

Nagpal R, et al. (2018). Gut microbiome and aging: Physiological and 
mechanistic insights. Nutr Healthy Aging;4(4):267-285.3

Infancy Childhood Adulthood Old-age

Initially exhibits 
low diversity 
which then 
increases as the 
infant grows.

GM composition 
rapidly increases 
in diversity and 
richness.

The gut 
microbiota is 
quite stable.

Lower diversity 
and enrichment 
of potentially 
harmful bacterial 
groups.8,9



FACT SHEET  Evolvement of the gut microbiome across the lifespan: how to encourage diversity

Supported by 

 Ltd

REFERENCES

1. Hasan N, Yang H (2019). Factors affecting the 

composition of the gut microbiota, and its modulation. 

PeerJ;6;7:e7502.

2. Goodrich J, et al. (2016). Genetic determinants of the gut 

microbiome in UK twins. Cell Host Microbe;19:731–743.

3. Nagpal R, et al. (2018). Gut microbiome and aging: 

Physiological and mechanistic insights. Nutr Healthy 

Aging;4(4):267-285.

4. Rutayisire E, et al. (2016). The mode of delivery 

affects the diversity and colonization pattern of the 

gut microbiota during the first year of infants’ life: A 

systematic review. BMC Gastroenterology;16(1).

5. Dizzell S, et al. (2021). Investigating colonization patterns 

of the infant gut microbiome during the introduction of 

solid food and weaning from breastmilk: A cohort study 

protocol. PLoS ONE 16(4): e0248924. 

6. Yatsunenko T, et al. (2012). Human gut microbiome 

viewed across age and geography. Nature;486:222-227. 

7. Derrien M, et al. (2019). The Gut Microbiota in the First 

Decade of Life. Trends in Microbiology;12:997-1010.

8. Biagi E, et al. (2016). Gut Microbiota and Extreme 

Longevity. Curr Biol;26:1480–1485.

9. Conway J, A Duggal N (2021). Ageing of the gut 

microbiome: Potential influences on immune senescence 

and inflammageing. Ageing Res Rev;68:101323.

10. Ghosh T, Shanahan F, O’Toole P (2022). The gut 

microbiome as a modulator of healthy ageing. Nat Rev 

Gastroenterol Hepatol;25:1–20.

11. Wilson B, et al. (2021). Oral administration of 

maternal vaginal microbes at birth to restore gut 

microbiome development in infants born by caesarean 

section: A pilot randomised placebo-controlled trial. 

eBioMedicine;69:103443. 

12. Tamburini S, et al. (2016). The microbiome in early life: 

implications for health outcomes. Nat Med;22:713–722.

Visit our website to download the full article and your 
CPD certificate, visit https://www.symprove.com/
pages/microbiome_across_the_lifespan


