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Hormones are chemical messengers that  
travel through the bloodstream and  
stimulate or inhibit specific functions. The 
female reproductive hormones, ostrogen and 
progesterone, are primarily produced by the 
ovaries, which sit on either side of the uterus. 
Whilst they are well recognised for their role 
in reproductive function, their influence on 
many other aspects of physical and mental 
health (including cognition, bone density and 
gastrointestinal function) is less well known.

Oestrogen is the collective name for a group 
of hormones which include oestrone (E1), 
oestradiol (E2), oestriol (E3). Oestradiol  
is the most common oestrogen during 

childbearing age, oestriol is the primary 
oestrogen during pregnancy and oestrone 
is the only oestrogen produced following 
menopause.

What’s more, receptors for both oestrogen 
and progesterone have been located on gut 
cells, indicating that the gut is designed to 
sense and react to them.1 Specific effects 
of sex hormones on gut function have also 
been identified (see table 1), with evidence of 
their ability to impact motility, sensitivity, and 
inflammation. Given these observations, it’s 
not surprising that gut health and function 
may be altered across key hormonal phases in 
the female life cycle.

Table 1: Observations of the impact of female reproductive hormones on the gut conditions

Oestrogen Progesterone

Increases mucin protection in intestinal
epithelial cells, decreasing gut permeability.

Inhibits smooth muscle of the gut, which can 
delay gastric motility and transit time.

May influence important proinflammatory
and anti-inflammatory pathways depending
on levels.

Plays a role in decreasing mucosal 
permeability.

Alters pain perception and can be nociceptive
or proprioceptive depending on circulating
levels and fluctuations.

Can lower oesophageal sphincter tone which 
may lead to heartburn.
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So how does this hormonal milieu influence 
the gut? Studies have found GI transit times 
are prolonged during the luteal versus follicular 
phase1, related to rising progesterone levels 
that relax smooth muscle. Then, as menses 
begin, there is an increase in reported GI 
symptoms like loose stools, abdominal 
discomfort, and bloating.

In a 2014 study of healthy women, 73% 
reported at least one GI symptom just before 
or during menstruation, most commonly 
abdominal pain, and diarrhoea.3 Other clinical 
studies have reported that around a third of 
otherwise asymptomatic women experience 
gut symptoms alongside menstruation.4 
Around 40-50% of women with irritable 
bowel syndrome (IBS) also suffer an increase 
in symptoms (e,g. abdominal pain, diarrhoea) 
and heightened visceral sensitivity just before 
and during menses.4,5

The appearance of symptoms is thought to be 
related to declining or low ovarian hormone 
levels just before menses begin.1 The onset 
of menses is also accompanied by high levels 
of prostaglandins (lipid-based compounds 

Menstrual cycle, gut health, 
and the microbiome

The average age of menarche is 
12 years old, and from this time 

until early to mid 40’s, levels of reproductive 
hormone levels fluctuate each month in 
line with the menstrual cycle. The average 
menstrual cycle is around 28 days but can 
range from 24 to 35 days.

The menstrual cycle is split into phases  
(see figure 1). Menstruation counts as day one 
of the cycle, and forms part of the follicular 
phase.2

During the follicular (or proliferative) phase, 
oestrogen is the dominant hormone, increasing 
during the mid-follicular phase and peaking 
at ovulation (when an egg is released) 
before dropping sharply. During the luteal (or 
secretory) phase, progesterone is dominant, 
rising sharply alongside a secondary rise 
in oestrogen in preparation for a possible 
pregnancy. If conception does not occur, both 
hormones start lowering after their peak 
around days 22-24, and menstruation begins.1 

According to hormone  
mapping experts ‘Forth’, 

women can expect to  
experience up to 480 

monthly fluctuations in  
their female hormones  
over a menstrual cycle.
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serving a hormone-like function), which cause 
the uterus to contract and shed its lining. 
In the gut, production of prostaglandins 
can cause smooth muscle contraction and 
increased electrolyte secretion in the small 
intestine, which may contribute to pain 
and diarrhoea.1,6 Although menstrual cycle, 
microbiome interactions do not appear to be 
apparent,7,8 one potential relationship under 
investigation is between the gut microbiome 
and pathogenesis of premenstrual disorders 
(PMD).9

Pregnancy, gut health,  
and the microbiome

Pregnancy is a period of 
dramatic hormonal shifts, 

with both oestrogen and progesterone rising 
sharply and staying elevated for the duration 
of the pregnancy (see figure 2). This triggers 
a range of physiological changes necessary to 
support the growth of a baby and prepare the 
body for labour and milk production. But this 
elevation in sex hormones also has an impact 
on the gut.

Progesterone is known to delay gastric 
emptying and increase bowel transit time, 
with studies showing that transit times are 
prolonged in third trimester compared to 
the first trimester or postpartum.10 It’s been 
suggested that this is an adaptive response 
that favours nutrient absorption, but this 
may also contribute to common pregnancy 
symptoms like nausea, vomiting and 
constipation. 

Other common gastrointestinal symptoms 
during pregnancy include heartburn, 
gastroesophageal reflux, early satiety, and 
haemorrhoids. These conditions have been 
related to a mix of elevated hormones and 
a shifting of internal organs due to uterine 
growth. For example, experimental models 
have suggested that increased progesterone 
induces lower oesophageal sphincter muscle 
relaxation leading to gastroesophageal reflux 
and heartburn,11 but so too can upwards 
displacement of the stomach. Constipation 
can contribute to the risk of haemorrhoids 
in pregnancy but increased intra-abdominal 
pressure from uterine growth may also play 
a role.12 It’s recognised that most women 
experience increasing GI discomforts towards 
the end of pregnancy as space for abdominal 
organs becomes increasingly constricted. 

Less obvious to the mother are changes to 
her gut microbiome. In the first trimester, 
the microbiome pattern appears like 
that of healthy non-pregnant women but 
as pregnancy advances, alpha diversity 
decreases, and the microbiome takes on 
disease-associated dysbiosis which resembles 
that seen in metabolic syndrome. 
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The greatest change appears in the ratio 
of two dominant phyla that account for 
around 90% of gut microbiome; Firmicutes: 
Bacteroidetes, with changes emulating the 
higher levels of Firmicutes observed in obesity. 
As abnormal as this might sound, it’s thought 
to be a necessary adaptation, ensuring the 
mother lays down sufficient fat stores for 
foetal growth and milk production.13

Studies also suggest that during late 
pregnancy, progesterone promotes the growth 
of Bifidobacterium. These bacteria are critical 
members of the newborn’s microbiome as 
they are capable of degrading human milk 
oligosaccharides in breast milk and play a role 
in maturation of the immune system. They are 
passed from mother to baby during vaginal 
birth and through breast milk, suggesting 
that this interaction between hormones and 
microbes is an evolutionary process.14

Given what we know about the potential for 
diet to shape the microbiome, it’s unsurprising 
to learn that maternal diet may impact 
the neonatal microbiome and immune 
development too. A 2020 study of  
86 mother–neonate pairs found dietary fibre, 
vegetable protein and omega-3 acids had a 
significant impact on the baby’s microbiome 
and health during the first months of life.15 
Positively, these dietary characteristics are 
in line with current healthy eating advice for 
pregnant women and should form part of 
dietetic advice for those who are expecting or 
planning to conceive.

Menopause, gut health  
and the gut microbiome

Women will experience cyclical 
fluctuations in hormones 

alongside their menstrual cycle until they 
enter perimenopause, the transitional phase 
that signals the final reproductive years. 
Perimenopause begins around age 45 and 
encompasses variable menstrual cycles and 
symptoms related to declining hormone 
levels.16

Menopause is defined as the point 12 months 
after the last menstrual period, reached at 
an average age of 51. Women spend around 
three decades of their life post-menopause 
making it a significant life chapter, yet it’s one 
that’s rarely discussed. This matters because 
menopause triggers a range of physiological 
changes which impact both physical and 
mental health and quality of life.17

Declining oestrogen levels are believed to be 
the main driver of menopausal symptoms 
which include hot flashes, vaginal dryness, 
mood and sleep changes, and bone loss as 
well as an elevated risk of diabetes and heart 
disease.16

Anecdotally, changes in bowel habits and the 
appearance of gut symptoms are common 
too. In a 2016 study of US women, the third 
most troublesome menopausal symptom 
interfering with quality of life was abdominal 
pain.19 A follow up study to this found that 
oestrogen levels were negatively associated 
with abdominal pain in women during 
menopause transition.19
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Interestingly, a 2003 analysis of U.K women 
aged 50 to 69 years found that the incidence 
of IBS was greater in hormone replacement 
therapy (HRT) users compared to never-users. 
Although this seems contradictory (both low 
and high levels of oestrogen being associated 
with gut symptoms) female sex hormones may 
have both antinociceptive or pronociceptive 
effects, based on their concentration and 
fluctuation.

Due to oestrogen’s role in supporting gut 
epithelial integrity, it’s been suggested that 
menopause-induced oestrogen deficiency may 
also lead to changes in permeability of the gut 
lining and bacterial translocation. In turn, this 
could contribute to inflammation, and impact 
metabolic health.20 

Little is known regarding the influence of 
menopause – a pivotal event of reproductive 
aging in women – on the gut microbiome.

While research exploring the influence of 
hormonal shifts during menopause on the 
microbiome is in its infancy, some patterns 
are emerging - of ten studies looking at 
menopause or female sex hormones and 
the gut microbiome, five found decreased 
alphadiversity in post vs pre-menopausal 
women or in women with lower oestrogen.16

There have also been some consistent findings 
across studies in terms of bacteria taxa, for 
example a lower abundance of Firmicutes and 
Ruminococcus in postmenopausal women or 
those with low oestrogen. Ruminococcus and 
Firmicutes are fibre fermenters that produce 
short-chain fatty acids which support the 
integrity of the gut lining, but changes in 
other taxa may be beneficial or detrimental 
depending on numerous factors.16

To date, the impact of hormone replacement 
therapy is not known either. Animal studies 
suggest that oestradiol treatment may 

reverse gut microbiome alterations related to 
the menopause but research in menopausal 
women is needed before conclusions or 
recommendations can be made.16  While 
lactobacillus is the dominant species of the 
vaginal microbiome, compositional changes 
have been observed during menopause 
transition. Notably, previous research has found 
decreases in lactobacillus with concomitant 
increases in vaginal dryness.21

The sex hormone-gut 
microbiome axis

Whilst sex hormones impact the 
gut microbiome, gut microbes are 

also capable of regulating circulating hormone 
levels. Endogenous oestrogens circulate 
through the body before being delivered to 
the liver where they are conjugated (becoming 
unavailable) before they go on to be excreted 
in faeces. However, some gut microbes 
(collectively known as the estrobolome) are 
capable of deconjugating oestrogen back 
to its bioavailable form via secretion of an 
enzyme known as betaglucuronidase. Once 
‘reactivated’, the oestrogens can again  
re-enter the circulation and bind with 
oestrogen receptors.

As postmenopausal women have low levels 
of sex hormones, this bacterial recycling 
may be an important factor in systemic 
levels after menopause, which in turn could 
impact menopausal symptoms and related 
disease risks such as osteoporosis and heart 
disease.16 However, there is also evidence 
that an excess of microbes expressing beta-
glucuronidase may contribute to oestrogen-
related pathologies such as endometriosis and 
hormone-driven cancers.22 Getting the balance 
right is important and understanding the 
influence of the estrobolome and how it may 
be a therapeutic target is therefore of great 
interest.
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ASK 
As part of the dietetic assessment,  
include questions about menstrual  

cycles, oral contraceptive use,  
menopause and associated gut  

symptoms.

TRACK 
Encourage tracking of menstrual 
cycle and associated changes in 
bowel habits or gut symptoms.

SUPPORT 
Provide dietary and lifestyle advice  

to help with common gut symptoms.  
Promote dietary and lifestyle patterns 
beneficial to gut health – a variety of  

plant-based foods, regular exercise, and 
takings steps to manage stress.

REFER 

Remember that changes in bowel  
habit or gut symptoms which don’t go 
away should always be discussed with  
a GP and not ignored as they can be a  

sign of an underlying condition.

EDUCATE 
Talk to patients about the impact of 
hormones on the gut, and what can  
be expected during transitional and  

cyclical fluctuations. This may be  
especially important for those with  

functional bowel disorders.

Tips for  
supporting  
gut health  

through female 
lifespan

* For the full list of references, please download the full CPD article.

Conclusion
Although there are many unanswered questions as to mechanisms, there is now convincing 
evidence that female sex hormones are a driver of changes in gut function and the 
microbiome over the female life cycle. 

Until we understand more about these relationships, there is still much we can do in our 
own practice. We can be mindful of the potential for gastrointestinal symptoms alongside 
transitional and cyclical phases of hormonal changes, we can consider how we can offer 
support and education to our patients, and we can develop our own network of allied 
healthcare practitioners who we can refer to for further care and support.
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