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Postmenopausal women with irritable bowel syndrome (IBS) 
have more severe symptoms than premenopausal women with 
IBS
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Cathy Liu1,2, Emeran A. Mayer1,2, Lin Chang1,2

1Vatche and Tamar Manoukian Division of Digestive Diseases, David Geffen School of Medicine, 
University of California, Los Angeles, CA, USA

2G Oppenheimer Center for Neurobiology of Stress and Resilience, University of California, Los 
Angeles, CA, USA

3Semel Institute for Neuroscience and Human Behavior, University of California, Los Angeles, 
CA, USA

Abstract

Background—Although irritable bowel syndrome (IBS) is more common in women, little is 

known about the role of hormonal changes and menopause in IBS. This study aimed to evaluate 

for differences in gastrointestinal (GI) and psychological symptoms between pre- and 

postmenopausal women with IBS compared to age-matched men with IBS.

Methods—Patients with Rome-positive IBS were identified. Premenopausal women were <45 

years of age with regular menses. Postmenopausal women were ≥45 years without menses for at 

least 1 year. Younger men were <45 years, and older men were ≥45 years. Questionnaires 

measured severity of IBS symptoms, somatic symptoms, health-related quality of life (HRQOL), 

and psychological symptoms. Multivariable linear or logistic regressions evaluating relationships 

between age and sex were performed.

Key Results—190 premenopausal women (mean age 30.25 years), 52 postmenopausal women 

(mean age 54.38 years), 190 men <45 years (mean age 30.45 years), and 52 men ≥45 years (mean 

age 53.37 years) were included. Postmenopausal IBS women had greater severity of IBS 

symptoms (P = .003) and worse physical HRQOL (P = .048) compared to premenopausal women. 
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No differences were observed between age-matched older and younger IBS men. Constipation 

increased with age for both sexes but was the principal IBS subtype in women only.

Conclusions and Inferences—Postmenopausal women with IBS have more severe IBS 

symptoms than premenopausal women, while no comparable age-related changes were seen in 

IBS men. The modulatory effect of female sex hormones on brain-gut interactions which affect 

visceral perception and GI function likely contributes to these findings.

Graphical Abstract

Keywords

estrogens; irritable bowel syndrome; menopause; menstrual cycle; progesterone; sex 
characteristics

1 | INTRODUCTION

Irritable bowel syndrome (IBS) is a chronic gastrointestinal (GI) condition characterized by 

recurrent abdominal pain and changes in stool form or frequency and is now considered to 

be a disorder of brain-gut interactions.1 This syndrome represents one of the most 

commonly diagnosed medical conditions in both primary care and gastroenterology clinics, 

with a prevalence reaching around 11%.2 Not only do women in the United States and other 

Western countries seek more health-care related services for IBS symptoms than do men,3 

but many clinical and population-based studies have also demonstrated that the prevalence 

of IBS is higher in women compared to men.4 Women with IBS are more likely to 

experience increased GI symptoms of abdominal distention, bloating, nausea, and 

constipation,5–9 and women have also been described as having more severe extraintestinal 

symptoms, more frequent psychological symptoms of depression and anxiety, and lower 

health-related quality of life (HRQOL) than men with IBS.6,7,10–13 On the other hand, men 

with IBS typically report more episodes of diarrhea than do women with IBS. The 

explanations for these sex differences in IBS expression are likely multifactorial and include 

sex hormone-related influences and sex-related differences in brain-gut interactions that 

affect the stress response, visceral perception, and GI motility, among other factors.10

Gastrointestinal symptoms in premenopausal women with and without IBS may vary with 

phases of the menstrual cycle.14–17 Based on limited data, menstruating women with IBS 

appear to have more severe GI symptoms, looser stools,18 and increased visceral 
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hypersensitivity17 during the late luteal and early menses phases, which are periods 

characterized by low or declining levels of estrogen and progesterone. Women with IBS also 

frequently report a coexistence of other menstrual cycle-associated conditions, including 

dysmenorrhea and premenstrual distress syndrome.15 Despite these observations, the 

physiologic role that estrogen and progesterone exert upon the GI tract, the brain-gut axis, 

and in the modulation of pain perception is not well understood. However, there are several 

proposed mechanisms through which sex hormones may affect the experience of pain, not 

only in IBS patients, but also in patients with fibromyalgia,19 migraines,20 and other forms 

of chronic pain.21–23 Estradiol has been shown to have both pronociceptive and 

antinociceptive effects24 on pain perception, through its modulation of neurotransmitter 

systems and ascending arousal signals, enhancement of corticolimbic inhibitory pathways, 

stimulation of endogenous opioid systems, and its influence on intrinsic primary afferent 

nerves and extrinsic spinal receptors.24–27 Fluctuating levels of estradiol and progesterone 

may in fact be partially responsible for the dynamic changes in IBS and migraine-related 

symptoms20 during the menstrual cycle. In addition to pain modulation, both animal and 

human studies have also suggested that sex hormones may slow gastric emptying28–32 and 

intestinal transit,28,30,33 alter mucosal blood flow,34 and modulate visceral sensitivity.35 

However, other studies have not confirmed such relationships.36–38

Menopause provides a physiologic state for studying the effects of declining levels of 

estradiol and progesterone on IBS symptoms. Despite the well-established physiologic 

changes associated with menopause, little is known about the impact of the menopause 

transition on GI symptoms and IBS. Evidence from the non-IBS population suggests that 

postmenopausal women may experience substantial differences in bowel function, as well as 

increased laxative use, gas, and heartburn compared to premenopausal women.39 However, 

there have only been a few studies directly comparing GI symptoms in pre- and 

postmenopausal women with IBS, and overall, these studies have demonstrated mixed 

results.12,40,41 In addition, a few of these studies were performed with relatively small 

sample sizes and did not directly compare symptom differences in younger and older men 

with IBS. While the transition to menopause is highly variable, there is some evidence to 

suggest that women with IBS in menopause or perimenopause experience more severe 

abdominal distention, bloating, and gas than do premenopausal women.40

Overall, studies evaluating the role of hormonal changes and the menopause transition in 

IBS are lacking. The primary aim of this study was to evaluate for differences in overall and 

individual IBS symptoms between premenopausal and postmenopausal IBS women in 

comparison with age-matched IBS men. By also comparing symptom differences in younger 

and older IBS men, we aimed to assess age-related differences in GI symptoms unrelated to 

the effects of estrogen and progesterone. Additional secondary aims were to (a) assess for 

differences in somatic and psychological symptoms and mental and physical HRQOL 

between pre- and postmenopausal women with IBS in comparison with men with IBS and 

(b) determine whether GI and non-GI symptoms varied according to menstrual cycle phase 

in premenopausal women. We hypothesized that there would be increased overall IBS 

symptom severity, abdominal pain, bloating, psychological, and somatic symptoms in 

postmenopausal women compared to premenopausal women but not in age-matched older 

Lenhart et al. Page 3

Neurogastroenterol Motil. Author manuscript; available in PMC 2021 October 01.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



vs younger men with IBS. Furthermore, we hypothesized that there would be an age-related 

increase in constipation in both men and women with IBS.

2 | MATERIALS AND METHODS

2.1 | Participants

IBS patients between the ages of 18 and 69 years in our research database were 

consecutively screened for possible inclusion in this study. The majority of patients in the 

research database were recruited through community advertisements for physiologic or 

treatment-related clinical studies by the UCLA G. Oppenheimer Center for Neurobiology of 

Stress and Resilience, while a lesser proportion of patients were recruited for research 

studies directly through the general GI clinics at UCLA. Patient data from previous 

physiologic studies were utilized if patients met the inclusion criteria for this study. All 

participants were recruited during the time periods between September 1996 and November 

2018.

All subjects underwent a medical history and physical examination. The diagnosis of IBS 

was made using the current Rome criteria at the time of a subjects’ examination (19.6% 

Rome II, 78.5% Rome III, 1.9% Rome IV).42–44 The diagnosis of IBS was further 

determined by exclusion of organic disease and through confirmation by a clinician with 

expertise in IBS. Participants with IBS were further classified as having constipation-

predominant IBS (IBS-C), diarrhea-predominant IBS (IBS-D), IBS with mixed symptoms 

(IBS-M), or IBS unclassified (IBS-U) based on Rome subclassification criteria. IBS patients 

were comprised of premenopausal women with IBS, postmenopausal women with IBS, and 

men with IBS who were matched for menopausal age. Menopausal status was determined 

based on self-reported responses to a health-history questionnaire. Premenopausal women 

were defined as those patients under the age of 45 years who reported regular monthly 

menses for at least 1 year. Postmenopausal women were greater than or equal to the age of 

45 years and could not have experienced menses for at least 1 year. Men with IBS were 

matched by menopausal age to the women with IBS, with the younger age group being men 

under 45 years and the age-matched older group being men greater than or equal to 45 years.

2.2 | Menstrual cycle phase

Menstrual cycle phase at the time of data collection was calculated using data collected on a 

woman’s last menstrual period (LMP). Menses was defined as days 1–3 of the menstrual 

cycle, the follicular phase was defined as days 4–13 of the menstrual cycle, and the luteal 

phase was defined as days 14 through completion of the menstrual cycle. Information 

regarding premenopausal women’s use of oral contraceptive pills (OCPs) and 

postmenopausal women’s use of HRT was also collected.

2.3 | Questionnaries

2.3.1 | Bowel Symptom Questionnarie—The Bowel Symptom Questionnaire (BSQ), 

which has been validated in IBS,45 was administered once to each patient at their research 

screening visit. The BSQ incorporated Rome II, III, or IV questions for IBS depending on 

the year of administration and was used to assess the severity of current overall IBS 
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symptoms, to inquire about specific GI symptoms of abdominal pain and bloating, and to 

characterize IBS symptom-free periods.46,47 Current overall IBS symptoms were defined as 

those symptoms experienced during the previous week using a numerical rating scale from 0 

to 20, with 0 corresponding to “no symptoms” and 20 referring to the “most intense 

symptoms imaginable.” Similar numeric rating scales were used to measure current 

abdominal pain and bloating. Duration of periods when IBS patients were relatively 

symptom-free over time included responses of <1 hour, up to 24 hours, between 1 and 3 

days, between 4 and 7 days, up to 1 month, or up to 1 year. Bowel habits were further 

characterized by the percentage of time that patients had fewer than three bowel movements 

per week, more than three bowel movements a day, hard or lumpy stools, loose or watery 

stools, straining, urgency, or a sensation of incomplete evacuation.

2.3.2 | Somatic Symptom Severity—Somatic symptoms were evaluated using the 

Patient Health Questionnaire (PHQ-15), a fifteen-item somatic symptom severity scale.48 

The symptoms assessed included stomach pain, back pain, joint pain, menstrual cramps, 

headaches, chest pain, dizziness, fainting spells, feeling of a racing/pounding heart, 

shortness of breath, pain during sexual intercourse, constipation/loose bowels/diarrhea, 

nausea/gas/indigestion, fatigue, and trouble sleeping. Patients indicated how extensively they 

were bothered by each symptom, with 0 representing not bothered at all, 1 representing 

bothered a little, and 2 representing bothered a lot. Total scores on the PHQ-15 for somatic 

symptom severity ranged from 0 to 30.

2.3.3 | Health-Related Quality of Life (HRQL)—Health-related quality of life was 

assessed using the Short Form Health-Survey (SF-12) checklist, which assessed health status 

in the areas of general health, physical functioning, physical role, emotional role, and bodily 

pain. The domains selected from the SF-12 originate from a longer version of this 

questionnaire, the SF-36.49 Physical components of QOL were evaluated with the SF-12 

Physical Composite Score (SF-12 PCS), and mental components of QOL were assessed with 

the SF-12 Mental Composite Score (SF-12 MCS). The raw scores for both the SF-12 PCS 

and SF-12 MCS were both converted to a 0- to 100-point scale (mean = 50; standard 

deviation = 10), with lower scales indicating poorer QOL.50

2.3.4 | Psychological Symptoms—Current negative affect symptoms were assessed 

using the Hospital Anxiety and Depression Scale (HADS). Separate scores were calculated 

for HADS anxiety (ranging from 0 to 21) and depression (again ranging from 0 to 21).51

2.4 | Statistical analysis

Clinical characteristics were summarized and stratified by groups (pre/postmenopausal and 

sex) status as count (%) and mean (standard deviation [SD]). Categorical variables were 

compared with group status using a chi-squared test and continuous variables using a t-test 

or Wilcoxon test. Multivariable linear or logistic regressions were performed to determine 

the association between GI symptoms, somatic and psychological symptoms, and mental 

and physical HRQOL with premenopausal and postmenopausal IBS women in comparison 

with age-matched IBS men, adjusting for race, body mass index (BMI), and education. A P-

value of <.05 was considered to be statistically significant.
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3 | RESULTS

3.1 | Patient characteristics

Of the 691 IBS patients screened for inclusion in the study, there were a total of 376 

premenopausal women, 52 postmenopausal women, 190 men under the age of 45 years, and 

73 men at or over the age of 45 years. In order to more accurately compare pre- and 

postmenopausal women with men of similar age groups, we randomly matched patients by 

age and sex. A total of 190 premenopausal women with IBS, 52 postmenopausal women 

with IBS, 190 men with IBS under the age of 45 years, and 52 men with IBS at or over the 

age of 45 years were included in the final analysis. Patient characteristics are shown in Table 

1. The mean age of premenopausal women was 30.25 ± 6.99 years, while the mean age for 

postmenopausal women was 54.38 ± 5.3 years. Among the men age-matched with the 

premenopausal women, the mean age was 30.45 ± 7.32 years, while the mean age for the 

men age-matched with the postmenopausal women was 53.37 ± 5.22 years. There were 

significant differences in race/ethnicity in the four groups of patients (P < .001), including a 

larger percentage of Asian patients in the premenopausal women and younger men groups. 

However, the largest race category in each group was Caucasian (56.84% of premenopausal 

women, 53.85% of postmenopausal women, 41.58% of the group of younger men, and 

40.38% of the group of age-matched older men). There were no significant differences in the 

use of medications between the groups, including use of fiber, laxatives, antidiarrheal agents, 

antispasmodics, antidepressants, or benzodiazepines. There were also observed differences 

seen in BMI and educational status, but the variables of race, BMI, and education were 

controlled for during statistical analyses.

3.2 | IBS symptoms

There was no significant relationship between age and gender when evaluating IBS bowel 

habit predominance in younger and age-matched older men compared to pre- and 

postmenopausal women (Figure 1; P > .05). However, the majority of pre- and 

postmenopausal IBS women were classified as having IBS-C, and the percentage of women 

who reported predominantly constipation symptoms increased with menopausal age. While 

the majority of men in both the younger and older age-matched groups were classified as 

having IBS-D, the percentage of men also appeared to become more constipated with 

increasing age (Table 1, Figure 1). Although there was no significant change in bowel habit 

subtypes with age in men or women, postmenopausal women did report significantly less 

loose or watery stools than did premenopausal women (P = .031) (Table S1).

Postmenopausal women with IBS had a greater severity of overall IBS symptoms compared 

to premenopausal women (12.39 ± 4.51 vs 9.98 ± 4.27; P = .003), whereas there was no 

difference in the severity of overall IBS symptoms in age-matched older vs younger men 

with IBS (9.48 ± 4.33 vs 9.51 ± 4.57; P > .05) (Table 2, Figure 2). We also compared 

individual abdominal symptoms and relative symptom-free periods between patient groups. 

There were no significant differences in abdominal pain and bloating scores between 

postmenopausal women compared to premenopausal women with IBS or between age-

matched older and younger men (Table 2). With regard to general periods when IBS patients 
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were relatively symptom-free, there were no significant differences between pre-and 

postmenopausal women or between younger and older age-matched men (Table S2).

3.3 | Psychological and somatic symptoms

Average depression and anxiety scores for our samples were well below the cutoffs for 

probable depression or anxiety disorders. However, premenopausal women with IBS did 

show lower scores on the depression scale (HADS depression) than postmenopausal women 

with IBS (3.27 ± 2.87 vs 4.2 ± 3.28; P = .041), whereas depression scores were similar 

among younger and age-matched older men with IBS (4.44 ± 3.81 vs 4.55 ± 3.13; P = .316) 

(Table 2, Figure 3). Only 11 (5.79%) premenopausal women, 3 (5.77%) postmenopausal 

women, and 12 (6.32%) younger men reported taking any type of antidepressant at the time 

of the study. No age-matched older men indicated that they were taking antidepressants. 

Only 4 (2.10%) premenopausal women, 2 (3.85%) postmenopausal women, and 9 (4.74%) 

younger men were taking benzodiazepines at the time of the study, and no age-matched 

older men reported taking benzodiazepines. There was no significant difference in current 

anxiety scores (HADS anxiety) or somatic symptom severity (PHQ-15) in premenopausal 

women with IBS compared to postmenopausal women with IBS, nor in age-matched 

younger compared to age-matched older men (Table 2).

3.4 | Health-related quality of life

Postmenopausal women with IBS expressed significantly lower physical HRQOL scores 

compared to premenopausal women with IBS (43.62 ± 9.42 vs 49.04 ± 9.18, respectively; P 
= .048) (Table 2, Figure 4). However, there was no significant difference in physical 

HRQOL scores for age-matched older compared to younger men. In addition, there were no 

differences observed for mental HRQOL between pre- and postmenopausal women with IBS 

or between younger and age-matched older men with IBS (Table 2).

3.5 | Menstrual cycle phase

Out of the 190 premenopausal women with IBS included in this study, LMP data were 

available for 122 (64.2%) patients. This was used to estimate the menstrual cycle phase at 

the time of the study. The clinical characteristics of this group did not differ from the ones 

who did not have LMP data. Of these IBS subjects, 12 patients were in menses, 74 patients 

were in the luteal phase, and 36 patients were in the follicular phase of the menstrual cycle. 

Of the 190 total premenopausal women, 42 (22.10%) were taking OCPs. Of the 122 

premenopausal women with LMP data, 32 patients (26.2%) were on OCPs. The distribution 

of patients on OCPs was similar among the different phases of the menstrual cycle (4 

patients in menses [33.3%], 11 patients in the follicular phase [30.6%], and 18 patients in the 

luteal phase (24.3%), P = .615).

Given that so few patients were actively in menses at the time of the study and the fact that 

previous studies have demonstrated that menses and premenses are associated with increased 

severity of GI symptoms, patients in active menses were excluded from the analysis of 

menstrual cycle phase. No significant differences between the luteal phase or follicular 

phase were discovered for age, current overall IBS symptom severity, abdominal pain, 

bloating, GI symptom-related anxiety, psychological symptoms, or HRQOL (Table 3).
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4 | DISCUSSION

While it is well established that women with IBS are more likely to experience increased GI 

symptoms compared to men,4 the effects that hormonal changes during the menstrual cycle 

and during menopause have on IBS symptoms have not been well studied. This study 

addressed these gaps in knowledge. Our study’s main findings were that postmenopausal 

women with IBS had significantly greater severity of overall IBS symptoms, as well as 

worse physical HRQOL compared to premenopausal women. However, there was a lack of 

significant differences between age-matched older and younger men with IBS, so these 

findings do not appear to be age-related.

The reasons for increased GI symptoms after menopause may be multifactorial; however, 

our results are suggestive of a possible influence of low estrogen/progesterone levels or other 

female-specific effects on heightened postmenopausal GI symptom severity. While previous 

studies comparing pre- and postmenopausal women with IBS have consistently assessed for 

differences in specific GI symptoms such as abdominal pain, bloating, or intestinal gas, few 

have specifically evaluated overall IBS symptom severity. Only one prior study assessed this 

relationship and found no significant difference in the intensity of GI symptoms between 

pre- and postmenopausal women using the IBS-Severity Scoring System.41 However, this 

study did not directly assess symptom severity in pre- and postmenopausal women 

compared with age-matched men and the sample size only included 45 premenopausal and 

16 postmenopausal women. Our study’s larger sample size and comparison of IBS symptom 

severity between pre- and postmenopausal women and age-matched men may therefore 

provide stronger evidence for a possible declining sex hormone effect on IBS symptom 

severity.

Interestingly, menstrual cycle phase did not have any significant effect on IBS symptom 

differences within premenopausal women in our study. Previous studies in premenopausal 

women with IBS have suggested that more severe symptoms, looser stools, and increased 

visceral hypersensitivity may occur during the late luteal and early menses phases, periods 

that are characterized by low levels of estrogen and progesterone.14–17,52 However, because 

we did not observe any menstrual cycle variations in GI symptoms during the follicular and 

luteal phases, we can conclude that our findings of decreased IBS symptom severity and 

higher physical QOL in premenopausal women compared to postmenopausal women were 

unlikely to have been influenced by symptom fluctuations during the menstrual cycle.

Given that IBS is a disorder of brain-gut interactions,1 the modulatory role of estrogen on 

brain-gut pathways may result in both an increased predisposition of women to develop IBS 

and an enhanced visceral perception during low estrogen states (eg, menopause). Although 

the precise mechanism underlying the effect of estrogen and its metabolites on human brain 

networks are highly complex and incompletely understood, estrogen is known to modulate a 

number of neurotransmitter systems which have been implicated in IBS pathophysiology 

including acetylcholine, dopamine, norepinephrine (NE, produced in the locus coeruleus), 

and serotonin (5-HT, produced in the dorsal raphe nucleus).25 Estradiol has been shown to 

have both pronociceptive and antinociceptive effects on the psycho-physiologic response to 

pain.24 Estradiol mediates an increase in NE signaling to the brain which increases arousal, 
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which may be a key mechanism in the predisposition to IBS53 in premenopausal women. 

However, estradiol has been shown to have a stimulatory effect on the endogenous opioid 

system function26 and is also thought to enhance corticolimbic inhibitory pathways (eg, 

reduce amygdala responsiveness and increase hippocampal activity) that attenuate emotional 

arousal and salience networks.24,26 It is conceivable that low estrogen states, such as 

menopause and premenses, are associated with a reduction both in ascending arousal signals 

and a simultaneous reduction in central inhibitory effects on emotional arousal networks, 

which outweighs the reduced effects of the ascending pathways from the brainstem. In 

addition, sex hormones may also exert effects on visceral pain sensitivity via 5-HT3 

receptors on intrinsic primary afferent nerves, extrinsic spinal receptors, and vagal primary 

afferent nerves.27 Taken together, these estrogen-dependent mechanisms could explain the 

increase in IBS symptoms and symptom severity during menopause.

The modulatory effects of estrogen on central arousal networks may also partially explain 

the poorer physical HRQOL found in postmenopausal IBS women compared to 

premenopausal women with no similar findings in the comparable IBS men groups. 

Extensive literature suggests a prominent role of the locus coeruleus and its central 

ascending noradrenergic projections in the pathophysiology of increased emotional arousal 

and stress responsiveness,54–56 physiological and psychological concepts that are important 

in defining QOL. However, there are likely multiple additional factors outside of declining 

hormone levels that contribute to poorer physical HRQOL scores after menopause, including 

deteriorating physical health, changing physical appearance, and increasing life adversities. 

While depression scores were significantly lower in premenopausal women compared to 

postmenopausal women, it should be noted that the average depression symptom scores in 

our study were overall well below the cutoff generally accepted for probable clinical 

depression,57 and the significance of our findings should therefore be interpreted within this 

context. Our results were unlikely to have been affected by medical therapy for depression, 

as only a minority of participants reported antidepressant use.

Individual IBS symptoms, including abdominal pain and bloating, were similar between pre- 

and postmenopausal women and younger and age-matched older men with IBS. These 

findings were similar to previous studies that also found no significant difference in 

abdominal pain between menstruating women and postmenopausal women with IBS.12,40,41 

Some studies have reported more frequent episodes of abdominal distention or bloating in 

postmenopausal compared to premenopausal women with IBS,40,58 while others describe no 

difference.12,41 The lack of significance may have resulted from a relatively small sample 

size, and larger studies are therefore warranted.

Despite no significant differences in abdominal pain and bloating, we cannot rule out that 

sex hormone changes during the transition to menopause are contributing to differences in 

overall symptom severity. It should be noted that IBS symptom severity is a global measure 

that encompasses biopsychosocial factors, possible cultural or racial factors,59 resource 

utilization, disease burden, and the individual symptoms of abdominal pain, bloating, and 

changes in bowel habits.60 We previously demonstrated that overall IBS symptom severity is 

related to, but distinct from, HRQOL and is predicted by both GI and extraintestinal 

symptoms and disease-specific concerns.45 The differences in IBS symptom severity 
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between pre- and postmenopausal women in our study may therefore not necessarily be 

explained by variations in one specific GI symptom, but rather be influenced by differences 

in psychological factors, cultural factors, perception of disease, and perceived physical 

HRQOL. The lack of significant individual symptom differences between groups could also 

be due at least in part to the fact that our IBS groups were heterogenous with respect to 

predominant bowel habit. Significant IBS bowel habit differences in the prevalence of 

individual symptoms61 and impact on daily activities have been reported.62

Interestingly, while we identified more severe overall IBS symptoms in postmenopausal 

women compared to premenopausal women, we did not find any significant differences in 

the severity of somatic symptoms between the two age groups of men and women with IBS. 

While preceding works evaluating somatic symptoms during the transition to menopause 

have overall shown mixed results, two previous studies demonstrated no difference in the 

frequency of somatic symptoms (eg, headaches, backaches)12,40 between pre- and 

postmenopausal IBS wome which collaborate the results of our study. The lack of 

differences in somatic symptoms may be due to the recruitment of IBS participants for 

physiologic studies, which exclude those with significant comorbidities.

The greater prevalence of constipation in women compared to men confirms prior studies.
6,8,9 Several animal and human models have demonstrated that female sex hormones can not 

only influence visceral sensitivity and visceromotor responses to painful stimuli,35,63,64 but 

also slow gastric emptying28–32 and intestinal transit.28,30,33,65 Estrogen and progesterone 

receptors are expressed throughout the GI tract, as well as conveyed through the smooth 

muscle cells of the GI tract and pelvic floor, afferent sensory fibers, and dorsal horn neurons 

in the spinal column.66–68 Although not statistically significant, we did see a numerically 

increased prevalence of IBS-C symptoms in both the postmenopausal women and age-

matched older men with IBS compared to their younger counterparts, which suggests that 

this particular finding may be an age-related phenomenon rather than specifically s 

relatedtothemenopausetransition.Thenon-significantincrease in proportion of 

postmenopausal women with IBS-C may in part be explained by a significant decrease in the 

percentage of loose or watery stools reported by postmenopausal compared to 

premenopausal women.

There were several limitations to our study. The methodology used to define menstrual 

phase did not allow for accurate reporting or recruitment of a sufficient number of women in 

the premenses or late luteal phases, periods when IBS symptoms are known to be 

heightened. More accurate determination of the menstrual cycle phase would have required 

measurements of the luteinizing hormone surge and serum progesterone levels to confirm 

ovulatory cycles.14 However, we previously found that progesterone levels correlated well 

with menstrual cycle phase based on LMP (unpublished results). We were not able to 

capture symptoms during premenses or menses (defined as days 1–3 of the menstrual cycle) 

with our questionnaire that assessed GI symptoms over the preceding week. Slightly over 

20% of the premenopausal women with menstrual phase data were taking OCPs, although 

this was unlikely to affect our study results due to the lack of significant differences in OCP 

use between the different menstrual cycle phases. In addition, while a previous prospective 

study in premenopausal IBS women found that the use of OCPs was associated with less 
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severe abdominal pain compared to women who were not taking OCPs, these differences 

were not significant after adjusting for multiple factors.14

There was also a relatively small number of postmenopausal IBS women and older IBS men 

in our study. In addition, the postmenopausal women included in our study ranged in age 

from 45–68 years, with a mean age of 54.8 years, making most of the women on the earlier 

side of postmenopause. It is therefore not known whether our results are completely 

generalizable to an older population of postmenopausal women. Additionally, there were 

more Asians in the younger groups, although we controlled for race in our analyses, so this 

was unlikely to affect our results. However, a larger study would n, be needed to better 

determine the relationship between race/ethnicity, menopause, and IBS.

In summary, our current study demonstrates that postmenopausal IBS women have 

significantly greater severity of overall IBS symptoms, as well as worse physical HRQOL 

compared to premenopausal women. However, these differences are not observed between 

age-matched older and younger IBS men. The modulatory effect of female sex hormones on 

brain-gut interactions which affect symptom severity likely contribute to these findings. 

Further research is needed to more fully determine the role that declining estrogenand 

progesterone levels during menopause, premenses, and menses exert on IBS symptoms.
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Key Points

• Menopause is associated with declining levels of estradiol and progesterone. 

Despite the well-known physiologic processes associated with menopause, 

little is known about the impact of the menopause transition on irritable bowel 

syndrome (IBS).

• This study determined that postmenopausal women with IBS have more 

severe IBS symptoms than premenopausal women, while interestingly, there 

were no comparable age-related changes seen in men with IBS.

• The modulatory effect of estradiol and progesterone on brain-gut interactions 

may contribute to these findings.
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FIGURE 1. 
Predominant irritable bowel syndrome (IBS) bowel habits in premenopausal women, 

postmenopausal women, younger men, and age-matched older men. Constipation increased 

with age for both men and women with IBS but was the predominant IBS subtype in women 

only. There was no significant relationship between age and gender for bowel habit subtype 

(P = .300)
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FIGURE 2. 
Overall irritable bowel syndrome (IBS) symptom severity in premenopausal IBS women 

compared to postmenopausal IBS women and younger IBS men compared to age-matched 

older IBS men. Bowel Symptom Questionnaire (BSQ) overall IBS symptom severity score 

distributions among younger vs age-matched older IBS men and premenopausal vs 

postmenopausal IBS women. Box plots show median and interquartile ranges. 

Postmenopausal IBS women had a greater severity of overall IBS symptoms compared to 

premenopausal women (P = .003). No difference in severity of overall IBS symptoms in age-

matched older vs younger IBS men (P > .05)
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FIGURE 3. 
Hospital Anxiety and Depression Scale (HADS) depression in premenopausal irritable 

bowel syndrome (IBS) women compared to postmenopausal IBS women and younger IBS 

men compared to age-matched older IBS men. Hospital Anxiety and Depression Scale 

depression score distributions among younger vs age-matched older IBS men and 

premenopausal vs postmenopausal IBS women. Box plots show median and interquartile 

ranges. Postmenopausal IBS women had higher depression symptom scores than 

premenopausal IBS women (P = .041), whereas depression scores were similar between age-

matched older and younger IBS men (P = .316)
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FIGURE 4. 
Physical quality of life in premenopausal irritable bowel syndrome (IBS) women compared 

to postmenopausal IBS women and younger IBS men compared to age-matched older IBS 

men. Short Form (SF-12) Physical Composite Score distributions among younger vs older 

IBS men and premenopausal vs postmenopausal IBS women. Box plots show median and 

interquartile ranges. Postmenopausal IBS women had lower physical health-related quality 

of life (HRQOL) scores compared to premenopausal IBS women (P = .048). There was no 

significant difference in physical HRQOL scores for age-matched older compared to 

younger IBS men
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TABLE 2

Comparison of characteristics between premenopausal women and postmenopausal women with IBS and men 

with IBS incomparable age categories

Men < 45 y (n 
= 190)

Men ≥ 45 y (n 
= 52) P-value

† Premenopausal women 
(n = 190)

Postmenopausalwomen (n = 
52) P-value

‡

Overall IBS 
symptom 
severity

9.51 ± 4.57 9.48 ± 4.33 .849 9.98 ± 4.27 12.39 ± 4.51 .003*

Abdominal pain 8.34 ± 4.57 8.27 ± 4.73 .866 9.48 ± 4.52 10.56 ± 4.45 .422

Bloating 9.36 ± 5.47 8.71 ± 4.98 .953 11.36 ± 5.12 12.38 ± 5.32 .451

PHQ-15 9.28 ± 4.12 9.19 ± 5.30 .212 11.82 ± 4.83 12.27 ± 5.20 .991

HAD 
depression

4.44 ± 3.81 4.55 ± 3.13 .316 3.27 ± 2.87 4.20 ± 3.28 .041*

HAD anxiety 8.04 ± 4.59 7.05 ± 4.18 .247 7.62 ± 4.31 7.59 ± 5.21 .600

SF-12 PCS 49.91 ± 8.31 46.57 ± 9.52 .763 49.04 ± 9.18 43.62 ± 9.42 .048*

SF-12 MCS 44.90 ± 10.30 45.83 ± 9.88 .516 45.61 ± 9.73 45.89 ± 11.02 .304

Abbreviations: HAD, Hospital Anxiety and Depression; IBS, irritable bowel syndrome; PHQ-15, Patient Health Questionnaire; SF-12 MCS, SF-12 
Mental Composite Score; SF-12 PCS, SF-12 Physical Composite Score.

†
P-values comparing younger men to age-matched older men.

‡
P-values comparing premenopausal to postmenopausal women.
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TABLE 3

Menstrual cycle variations in IBS symptoms, somatic symptoms, psychologic symptoms, and HRQOL

Follicular (n = 36) Luteal (n = 74) P-value

Overall IBS symptom severity 9.64 ± 3.99 10.16 ± 4.21 .39

Abdominal pain 9.54 ± 4.39 9.46 ± 4.40 .935

Bloating 11.14 ± 4.83 11.85 ± 5.42 .373

PHQ-15 11.55 ± 4.28 12.37 ± 5.40 .534

HAD depression 2.53 ± 2.08 3.84 ± 3.33 .073

HAD anxiety 6.86 ± 3.77 7.96 ± 4.60 .338

SF12 PCS 49.33 ± 8.51 50.16 ± 7.42 .780

SF12 MCS 47.14 ± 9.20 44.68 ± 9.39 .243

Abbreviations: HAD, Hospital Anxiety and Depression; HRQOL, health-related quality of life; IBS, irritable bowel syndrome; PHQ-15, Patient 
Health Questionnaire; SF-12 MCS, SF-12 Mental Composite Score;SF-12 PCS, SF-12 Physical Composite Score.

Neurogastroenterol Motil. Author manuscript; available in PMC 2021 October 01.


	Abstract
	Graphical Abstract
	INTRODUCTION
	MATERIALS AND METHODS
	Participants
	Menstrual cycle phase
	Questionnaries
	Bowel Symptom Questionnarie
	Somatic Symptom Severity
	Health-Related Quality of Life (HRQL)
	Psychological Symptoms

	Statistical analysis

	RESULTS
	Patient characteristics
	IBS symptoms
	Psychological and somatic symptoms
	Health-related quality of life
	Menstrual cycle phase

	DISCUSSION
	References
	FIGURE 1
	FIGURE 2
	FIGURE 3
	FIGURE 4
	TABLE 1
	TABLE 2
	TABLE 3



