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Aim: 
Overview of sex differences in common
digestive tract diseases

• Barrett‘s esophagus is a complication of GastroEsophageal
Reflux Disease (GERD)

• GERD and functional gastrointestinal disorders are the
most frequent causes for consultations in 
gastroenterology

• The role of the gut microbiome is increasingly recognized
in inflammatory and functional disorders



Vakil N et al. The Montreal definition and classification of gastroesophageal reflux disease. Am J Gastroenterol. 2006



♂ vs♀
Symptoms: Heartburn and regurgitation prevalence

Kalixanda-Study (n=1000)  

males females p   

Weekly: 200 (20.0%) 45.0% 55.0% n.s.

Daily: 59 (  5.9%) 44.1% 55.9% n.s.

Ronkainen J. et al. Scand J Gastroenterol. 2005;40:275-85

Loiano-Monghidoro-Study (n=1033)

males females RR (95% CI)

< 2x/week 213 (20.6%) 44.5% 55.5% 1.4 (1.0-2.0)

≥ 2x/week 245 (23.7%) 49.4% 50.6% 1.1 (0.8-1.4)

Zagari R. M. et al. Gut 2008;57:1354-9



♂ vs♀: Erosive esophagitis prevalence

Study n (%) males females RR (95% CI)

Kalixanda* 155 (15.5%) 69.7% 30.3% 2.8 (2.0 - 4.1)

Loiano-M.** 122 (11.8%) 63.1% 36.9%       1.7 (1.1 - 2.7)

*Ronkainen J. et al. Scand J Gastroenterol. 2005;40:275-85

**Zagari R. M. et al. Gut 2008;57:1354-9



Barrett‘s esophagus

American College of Gastroenterologists:
Barrett’s esophagus should be diagnosed when there is extension
of salmon-colored mucosa into the tubular esophagus extending
≥1 cm proximal to the gastroesophageal junction (GEJ) with biopsy
confirmation of intestinal metaplasia. 
Shaheen N et al. Am Gastroenterol 2016; 111:30-50

British Society for Gastroenterology:
Barrett’s oesophagus is defined as an oesophagus in which any
portion of the normal distal squamous epithelial lining has been
replaced by metaplastic columnar epithelium, which is clearly
visible endoscopically (≥1 cm) above the GOJ and confirmed
histopathologically from oesophageal biopsies.
Fitzgerald RC et al. Gut 2014;63:7–42.



♂vs♀: Prevalence of Barrett‘s esophagus

Prevalence of Barrett‘s
esophagus much higher
among men than among
women (179 vs 87 
diagnoses/100 000 sex-
specific member years, 
respectively, p 0.01 in 2006)

Corley DA et al. Gut 2009;58:182–188



Endoscopic treatment modalities

Di Pietro M et al. Gastroenterology 2018;154:421–436



♂ vs♀: Esophageal adenocarcinoma incidence

Coleman H et al. Gastroenterol 2018;154:390–405

US                                                                    Sweden



Esophageal adenocarcinoma: Survival rate

Net survival by tumor stage of EAC 
patients diagnosed in Northern 
Ireland, 2003-2010.
Data sources: The Northern Ireland
Cancer Registry. The total number of
patients included in analysis by stage
I, II, III, IV, and unknown tumor type 
are 59, 95, 112, 185, and 288, 
respectively.

Coleman H et al. Gastroenterol
2018;154:390–405



Risk factors for GERD and Complications

Richter JE & Rubenstein JH Gastroenterology 2018;154:267–276



Summary I

• Typical reflux symptoms (heartburn, regurgitation) are equally prevalent
in males and females

• Erosive esophagitis is more prevalent in males than females (2:1)
• Barrett‘s esophagus (BE) is more prevalent in males than females (2:1) 

Screening strategies based on risk profile are under investigation. 
Dysplastic BE or intramucosal adenocarcinoma can be resected or
ablated endoscopically with high success rates. 

• Esophageal adenocarcinoma has a much higher incidence in males than
females (5:1) and continues to have a poor prognosis (5 yr survival <50%  
from stage 2 upwards)



Functional gastrointestinal disorders

Functional Dyspepsia (FD)
• postprandial fullness
• early satiety
• epigastric pain
• epigastric burning

Irritable bowel syndrome (IBS)
• recurrent abdominal pain in 

association with altered bowel habits
(diarrhea, constipation, or both)



Functional dyspepsia: Rome IV criteria

Any combination of 4 symptoms: postprandial fullness, early satiety, 
epigastric pain, and epigastric burning that are severe enough to interfere
with the usual activities and occur at least 3 days per week over the last 3 
months with an onset of at least 6 months in advance

(1) postprandial distress syndrome (PDS):  
• meal-induced dyspeptic symptoms suggestive of a motility disturbance

(2) epigastric pain syndrome (EPS)
• epigastric pain or epigastric burning that do not necessarily occur after meal

ingestion, may occur during fasting and can be even improved by meal ingestion
(3) overlapping PDS and EPS

Stanghellini V et al. Gastroenterology 2016; 150: 1380–1392



Irritable bowel syndrome: Rome IV criteria

The term IBS defines a syndrome characterized by recurrent
abdominal pain in association with altered bowel habits (diarrhea, 
constipation, or both). Symptom onset should occur at least 6 months
before diagnosis, and symptoms should be present during the last 3 
months
(1) IBS-C with predominant constipation
(2) IBS-D with predominant diarrhea
(3) IBS-M with mixed bowel habits
(4) IBS-U unclassified

Lacy BE et al. Gastroenterology 2016; 150: 1393–1407



Drossmann DA et al. Gastroenterology 2016;150:1262–1279



Functional disorders: Pathophysiology



Prevalence of FD and IBS

FD=Functional Dyspepsia, IBS=Irritable Bowel Syndrome, CC=Chronic Constipation, CD=Chronic Diarrhea, FAP=Functional
Abdominal Pain, FM=Fibromyalgia

Narayan S et al. Mayo Clin Proc. 2021;96(4):1071-1089



Sex differences in IBS

Sex hormones:
Estrogen and progesteron: Inhibition of smooth muscle contraction
Progesteron: Modulation of motility via 5-HT system

Slower gastric emptying and slower colonic transit in women 
than men. Higher prevalence of IBS-C in females

Higher levels of testosteron and sex hormon binding globulin in men
Contribute to predominance of IBS-D in males

Kim YS, Kim N J Neurogastroenterol Motil 2018;24:544-558



Sex differences in IBS

Pain perception and central nervous system activation:

More abdominal pain, elevated pain perception, and discomfort
during colorectal distension in women than men

Increased activation in areas related to the processing of emotional 
responses, including the amygdala and infragenual cerebral cortex, 
in women with IBS compared to men with IBS

Kim YS, Kim N J Neurogastroenterol Motil 2018;24:544-558



Sex differences in IBS
Alteration of cytokine and mucosal immune function:

Serum TNF-α levels were higher in women with IBS than in men with IBS
Interleukin (IL)-10 levels were significantly lower in men with IBS than male 
controls

Pro-inflammatory cytokines (IL-17 and TNF-α) increased and anti-
inflammatory cytokine (IL-10) decreased in women compared to men

Women with IBS have an increased number of colonic mucosal mast cells and
decreased numbers of CD3+ and CD8+ T cells

Kim YS, Kim N J Neurogastroenterol Motil 2018;24:544-558



Microbial hypothesis of IBS

Pimentel M, Lembo A Digestive Diseases and Sciences 2020; 65:829–839



IBS and microbiota

Intestinal dysbiosis
• Lower microbial diversity in IBS subjects versus healthy controls
• Increase in Firmicutes-to-Bacteroidetes ratio in IBS subjects
• Small bowel bacterial overgrowth in IBS subjects more often than in 

healthy controls (pooled OR 3.45 (95% CI 0.9–12.7) or 4.7 (95% CI 1.7–
12.95))

• Elevated methane gas production, generated predominantly by archaeal
species, influences intestinal motor activity (intestinal slowing, 
constipation) 

Pimentel M, Lembo A Digestive Diseases and Sciences 2020; 65:829–839



Summary II

There are significant differences between the sexes in functional gut 
disorders

• Mediated by sex hormones and differences in visceral perception and
motility

• Different levels of pro- and antiinflammatory cytokines

• Role of gut microbiome becomes increasingly evident, especially in IBS



Conclusion

• Sex differences are abundant in common
gastrointestinal disorders

• Sex and gender specific algorithms for diagnostic
workup and management should be developed
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