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Abstract: Inflammatory bowel diseases show a gender bias, as reported for several other immune-
mediated diseases. Female-specific differences influence disease presentation and activity, leading
to a different progression between males and females. Women show a genetic predisposition to
develop inflammatory bowel disease related to the X chromosome. Female hormone fluctuation
influences gastrointestinal symptoms, pain perception, and the state of active disease at the time of
conception could negatively affect the pregnancy. Women with inflammatory bowel disease report a
worse quality of life, higher psychological distress, and reduced sexual activity than male patients.
This narrative review aims to resume the current knowledge of female-related features in clinical
manifestations, development, and therapy, as well as sexual and psychological implications related
to inflammatory bowel disease. The final attempt is to provide gastroenterologists with a roadmap of
female-specific differences, to improve patients’ diagnosis, management, and treatment.

Keywords: inflammatory bowel disease; Crohn’s disease; ulcerative colitis; female sex; female gender;
women; quality of life

1. Introduction

Inflammatory bowel diseases (IBD) are a heterogeneous group of chronic and relapsing
intestinal diseases that consist of two main clinical phenotypes: Crohn’s disease (CD) and
ulcerative colitis (UC) [1]. As in other immune-mediated diseases, gender affects the
disease onset, course, and complications, including compliance with medical and surgical
therapies [2]. Indeed, the female gender appears to be a promoting factor in CD onset,
whereas it may exert a protective role in UC. Albeit the molecular pathways underlying
these differences have not been unveiled yet, hormones and sex-specific differences in the
immune system have been advocated to play a pivotal role in the onset and subsequent
development of IBD [3].

This review describes the role and peculiar characteristics of the female sex in IBD. We
will start by explaining how the female gender affects IBD epidemiology, phenotype, and ac-
tivity; then, we will discuss clinical features, therapy, treatment adherence, and psychosocial
aspects associated with IBD. Finally, we will illustrate how IBD affects women’s perceived
quality of life (QoL). Altogether, our task is to provide gastroenterologists with a thorough
update on gender-related IBD differences, including the management of female patients.
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2. Methods

In this narrative review, we conducted a PubMed, EMBASE, MEDLINE, and Sci-
enceDirect search from the inception of March 2022 to the end of August 2022 using the
following search terms: “IBD” AND “female” AND “gender” OR “sex”. Literature research
was carried out on the title and abstract. We also evaluated the reference list of each of
the collected papers to find any other pertinent articles. The following criteria restricted
the search strategy: (1) reported female-specific differences in IBD; (2) articles published
in the last ten years (January 2012–August 2022); (3) material written in English; (4) full
text available. The article search was carried out independently by two authors (LL and
GC) who screened the titles and abstracts of the selected records. The records identified
at the first step were then fully evaluated, considering the manuscript and appendices.
Disagreements were resolved by consensus, and if not the case, the opinion of a third
author (RDG) was considered. Non-pertinent papers or those not matching the inclusion
criteria were excluded. Duplicates, papers with no original data, incomplete or with unclear
outcomes were also excluded. The description of the process of study selection and the
number of records found in each database are summarized in Figure 1.
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3. Sex-Related Differences in IBD Epidemiology and Pathogenesis

IBD epidemiology is complex. The prevalence is related to the type of disease stud-
ied (e.g., CD instead of UC), the geography of the investigated area, and the age of the
considered subjects. Gender-related differences have been found in the epidemiology of
CD but were not so marked in UC [4]. Indeed, except for two studies observing a male
preponderance over the UC epidemiology [5,6], investigations conducted both in East
and West countries agreed that there was no gender-based disparity in the epidemiology
of UC [7–9]. Shah et al., in a pooled analysis of population-based studies on 95,605 and
112,004 incident cases of CD and UC, respectively, found that age at UC onset varied with
sex. Indeed, the incidence of UC is similar between males and females until age 45. After
this age, females showed a 13% to 32% lower likelihood of being diagnosed with UC than
males [10].
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In contrast, there are sex-specific differences in CD, with women predominating in
the USA and European countries [9,11–15], conversely to what occurs in Asian countries,
where males are more prone to CD [16,17]. This evidence suggests that CD occurrence
is not strictly sex-related, but other environmental factors, such as the westernization
of lifestyle, could play a pivotal role in IBD pathogenesis. A recent pooled analysis of
population-based studies considering 17 distinct cohorts of patients from 16 regions of
Europe, North America, Australia, and New Zealand suggested that puberty in women
is a trigger for CD onset, as the risk of developing the illness is 20% lower in girls than
boys at age 10–14, but it markedly increases for women reaching the age of 25–29, and
in particular after 35 years. A Dutch study investigating a large sample size (n > 5700)
and two independent cohorts confirmed a low risk for very young women. The analysis
revealed a male prevalence in early-onset CD (<16 years) compared to females (20% vs.
12%, p < 0.01) [18]. These findings support the hypothesis that female sex hormones play a
role in IBD pathogenesis.

4. Genetics

Genetic factors are involved in IBD etiology. In familial clusters of IBD, a female
preponderance has been reported (61% vs. 54% compared to sporadic IBD, respectively) [19].
The increased relative risk for females is promoted by sex-determined epigenetic factors
responsible for the female-to-female transmission pattern. This aspect, referred to as
“female imprinting”, was found to be particularly recurrent in familial CD (31 mothers
vs. 14 father-to-child transmissions, respectively; p = 0.016) [19]. Moreover, several gene
variants contribute to the family-specific risk of IBD. An Italian study on 203 sporadic
UC patients and 391 controls correlated interleukin (IL)-10 promoter polymorphisms to
a higher risk of developing UC at younger ages in females. This effect may be enhanced
by estrogens that inhibit the production of anti-inflammatory cytokines, i.e., IL-10 [20].
Another study on the Pennsylvania population showed that women carrying a variant of
the IL-23 receptor are protected against CD and IBD overall. Another variant of the same
receptor is particularly protective against UC [21]. Intriguingly, some genetic mutations
appear to be only male-specific. A study on 61 IBD patients and 101 subjects without
IBD from the Lower Silesia region revealed that the 3435CT polymorphism of the ABCB1
gene is an IBD and CD-promoting factor in males. In contrast, the 3435TT polymorphism
of the same gene is associated with a reduced risk of IBD in men [22]. Also, compared
with 139 healthy controls, a pedigree genotyping of 105 IBD subjects showed a male
predominance associated with the DLG5 R30Q variant, confirming previous findings [23].
The same variant has been indicated as a protective factor in female pediatric CD onset [24].

The female genetic predisposition to develop IBD is also related to X chromosome
abnormalities, such as Turner syndrome [25]. In IBD-affected relative pairs, X-linked
susceptibility loci have been identified [26,27]. In a murine model, the loss of one allele of
the Cosmc X-linked gene evoked gut dysbiosis, enhanced experimental colitis, and a spatial
pattern of dysbiosis resembling IBD in males but not in female mice. One allele of this gene
that encodes for a chaperone involved in the sex-specific risk of CD and UC was found to be
protective against an IBD-like phenotype only in female mice [28]. These findings suggest
that in females, other mechanisms regulate the enteric mucosa (broadly “glycocalyx”)
and neuromuscular layer integrity. While mosaicism strengthens immunity in females
vs. males, an inappropriate inactivation of some regions of the X chromosome could
lead to an immune system derangement. This condition promotes a breakdown of self-
tolerance [29] and favors autoantibodies [30] and the genesis of immune disorders, such as
primary biliary cholangitis, autoimmune thyroid disease, Reynolds syndrome, and systemic
sclerosis [30,31]. Although the complex mechanisms involving the X chromosome and
autoimmune diseases have not been elucidated yet, a possible direction for further studies
is represented by the naturally occurring variations in X-related genes and microRNAs
taking part in the immune system arrangement. Unraveling these mechanisms may aid in
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a better understanding of differences between genders. Studies evaluating the incidence
and prevalence of IBD by gender are summarized in Table 1.

Table 1. Studies assessing the incidence and prevalence of IBD by gender.

Study Study Population Outcome

Fujimoto et al., 2007 [5]. 844 UC patients. Male UC patients significantly increased from 1981 to
2000.

Jiang et al., 2006 [6]. 63 CD, 389 UC patients. Male predominance in IBD. Ratio male to female
patients = 1.53:1 in UC, 2.32:1 in CD.

Yang et al., 2008 [7]. 138 CD, 341 UC patients. Marked male predominance in CD incidence but not in
UC. CD: 102 men, 36 women; UC: 170 men, 171 women.

Gearry et al., 2006 [8]. 715 CD, 668 UC patients. Female predominance in CD incidence but not in UC:
CD: 293 men, 422 women; UC: 342 men, 326 women.

Shah et al., 2018 [10].

95,605 CD patients (42,831 males,
52,774 females)
112,004 UC patients (61,672 males,
50,332 females).

No gender difference in UC incidence except for the age
group of 5–9 years, until age 45 years; thereafter, men
had a significantly higher incidence of UC than women.

Kyle, 1992 [12]. 914 CD patients. Female predominance (63%) in CD incidence.

Latour et al., 1998 [13]. 137 CD, 111 UC patients. Female predominance in CD.
CD Female/male ratio: 1.6; UC Female/male ratio: 0.5.

Shivananda et al., 1987 [14].
1040 IBS patients: 210 CD, 257 UC
and 573 patients with no disease
classification for incomplete data.

Female predominance in CD (male/female
ratio = 1:1.33).

Leong et al., 2004 [17]. 80 CD patients. Male predominance in CD (male/female ratio = 2.5:1).

Zelinkova et al., 2012 [19]. 608 familial IBD and 415 sporadic
IBDs patients.

Females in familial IBD population was significantly
higher (61%; female/male ratio = 1.5) compared with
sporadic IBD (54%; female/male ratio = 1.2).
Significantly higher female to female transmission vs.
female to male transmission rate (36 vs. 18).
Significantly higher number of mother-to-child
transmissions vs. father to child transmissions (55 vs.
32). The female imprinting was specifically related to
Crohn’s disease (31 vs. 14 mother vs. father to child
transmissions, respectively).

Tedde et al., 2008 [20]. 203 UC unrelated patients,
391 controls.

Significant association between mean age at onset of UC
and the different IL10-1082 genotypes, observed only in
females after gender stratification.

Lin Z. et al., 2010 [21]. 106 familial IBDs and 107 sporadic
IBDs patients.

Association of IL23R-L310P variant with female UC and
female IBD overall, but not with female CD. Association
of IL23R-R381Q variant with female CD, but not with
female UC, nor with IBD overall. This evidence suggests
in females a protective role of IL23R variant R381Q
against CD and IBD overall and of the variant L310P
against UC.

Jaźwińska-Tarnawska et al.,
2015 [22]. 61 IBDs patients, 101 controls.

In frequency distributions, significant correlation
between gender and C3435T genotype of ABCB1 gene,
both for IBD and CD patients, with 3435CT heterozygote
prevailing in IBD and CD males. In odds ratio,
significant difference for the 3435CT genotype between
control and: IBDs as a whole; IBD males; CD males; and
for 3435TT variant in control vs. IBD males. Data
suggesting 3435CT genotype as risk factor for IBD and
CD in males, while 3435TT genotype in males as
protective for IBD.



J. Pers. Med. 2023, 13, 165 5 of 21

Table 1. Cont.

Study Study Population Outcome

Friedrichs et al., 2006 [23]. 613 CD patients, 749 controls.
Odds ratio for the R30Q variant of DLG5 gene in CD
patients: 2.49 in males; 1.01 in females. R30Q variant
constitutes a susceptibility factor for CD in men.

Biank et al., 2007 [24]. 281 CD (181 trios) patients,
479 controls in pediatric age.

Significant negative association for R30Q in female
children (OR 0.39), but not in male children. DLG5
protective effect in CD for female children.

Vermeire et al., 2001 [26].

79 sibling pairs (68 CD, 11 mixed)
were genotyped at 12 microsatellite
markers covering the X
chromosome. In the second stage,
10 additional markers in the
X-pericentromeric region were
studied in the families involved in
stage 1 together with 62 additional
families (52 sibling pairs,
14 s-degree relative pairs).

In the first stage, evidence for linkage was found over a
30-cM pericentromeric region spanning dXs991, dXs990,
and dXs8096 (multipoint maximum LOD score in the
CD subgroup, 2.5; p = 0.0003). The remainder of the X
chromosome was excluded (exclusion under LOD-2) for
a locus with lambda(s) = 2. Fine mapping in the second
stage confirmed linkage and narrowed and shifted the
linked region to Xq21.3 around dXs1203 (nonparametric
linkage (NPL), 2.90; p = 0.0017). The NPL-1 interval
around the linkage peak comprises 19.7 cM.

Lee et al., 2017 [27].

1505 IBD patients (922 CD, 583 UC
during the discovery phase), and
4041 controls. Additional 1989 IBD
patients (993 CD, 996 UC) and
3491 controls.

Significant association of a previously reported
inflammatory bowel disease susceptibility locus at
chromosome Xq26.3 (CD40LG-ARHGEF6; odds ratio,
1.22; 95% confidence interval, 1.16–1.28; combined
p = 3.79 × 10−15). This locus accounted for 0.18% and
0.12% of genetic variance in CD and UC, respectively,
and increased the total autosomal chromosome genetic
variance from 6.65% to 6.83% and from 5.47% to 5.59%
for CD and UC risk, respectively, in the Korean
population. Sex-stratified analyses did not reveal
sex-related differences in effect sizes.

Kudelka et al., 2018 [28].
Mice: Cosmcf/y (KO), Vil-Cre+;
Cosmcf/+ (mosaic), and Vil-Cre+
(WT) controls.

Cosmc regulates host genes, bacterial ligands, and
nutrient availability to control microbiota biogeography.
Loss of one Cosmc allele in males (IEC-Cosmc-/y)
resulted in a compromised mucus layer, spontaneous
microbe-dependent inflammation, and enhanced
experimental colitis; however, females with loss of one
allele and mosaic deletion of Cosmc in 50% of crypts
(IEC-Cosmc+/−) were protected from spontaneous
inflammation and partially protected from experimental
colitis, likely due to lateral migration of normal mucin
glycocalyx from WT cells over KO crypts.

5. Disease Phenotype and Complications in Females

Studies aimed to demonstrate a possible relation between gender and IBD develop-
ment reveal contrasting results. In some investigations, the female gender seems to act as a
protective factor, while other studies suggest the opposite [32–35]. Moreover, clinical data
suggest that the IBD phenotype may show gender specificity, as males tend to manifest
CD in the upper GI tract [36] or ileal region [18] compared to females. Moreover, females
seem to be more protected against colorectal cancer than men [37], but not from pulmonary
cancer [38].

Extraintestinal manifestations (EIM) associated with IBD appear sex-dependent and
affect women more than men [18]. Females actually show a higher risk of developing eye
disorders, erythema nodosum, and pyoderma gangrenosum than males. Conversely, the
latter are more prone to develop primary sclerosing cholangitis and ankylosing spondyli-
tis [36].

IBD is frequently associated with complications, such as cumulative medication use,
surgery, and disease recurrence after surgery [32]. A study on 260 CD patients with a
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follow-up of 12 years found that IBD complications affect more men than women [33].
Moreover, a second study from the Mayo Clinic supports these findings, describing a male
preponderance over major abdominal surgery, including bowel and ileocecal resection [39].
A Dutch IBD biobank study showed that the male sex was more commonly associated
with small bowel and ileocecal resection [18]. However, these results were contrary to
the data obtained in another study on a more extensive cohort (n = 1106 patients), which
reported no gender-specific differences in IBD complications [32]. Osteoporosis and, in
particular, osteopenia were surprisingly more common in men than women (55.9% vs.
29.6%, respectively, n = 174) [40]. Similar results were also found in other series, suggesting
that osteopenia and osteoporosis should always be investigated in male IBD patients as
they show a high risk of mineral bone abnormalities [41–46].

6. IBD Medical Treatment

Several pharmacological and nutritional approaches are currently available to handle
IBD, but their efficacy is still under evaluation because of the novelty of some of them [47,48].
However, clinical data show that IBD management and therapy differ between males and
females. Females receive fewer IBD-specific treatments than males, while major abdominal
surgery is performed more frequently in men than women [18,34,39,49]. A study on
986 outpatients reported that women received less immune-suppressive treatment despite
their higher disease activity [34]. Many reasons may be advocated for this finding in
men: (a) higher risk of developing severe disease; (b) lower compliance to corticosteroids
and/or aminosalicylates; and probably (c) lower propensity to treat women of childbearing
age with immunosuppressants [34]. These possible explanations were recently tested
by a Canadian study in South-West Ontario [50], examining over 1000 IBD participants.
The results demonstrated that women were more commonly treated with budesonide,
while men were treated with prednisone, as also confirmed by Severs et al., 2018 [18].
Moreover, the use of immunomodulators is predominant in men vs. women (86.6% vs.
78.3%; p = 0.008), and, nevertheless, women were more prone to experience adverse drug
reactions (29.5% vs. 21.2%; p = 0.01) [50]. The same study also found that age is predictive
of biologics treatment in women, as those over 55 less frequently receive biologics. Overall,
women responded better to treatment than men [51], but they displayed lower adherence
to biological treatment [52]. On the other hand, males tolerate drug therapy better than
females, who reported more prominent side effects. Studies assessing IBD clinical features
and management are summarized in Table 2.

Table 2. IBD Clinical features and management.

Study Study Population Outcome

Wagtmans et al., 2001 [11]. 541 CD patients (266 males,
275 females).

No difference in mean lag time between onset of symptoms and
diagnosis, and no differences in presenting symptoms and initial
localization of lesions. Similar percentage of patients who
underwent an abdominal operation (81% vs. 77%). No difference
in mean lag-time between onset of symptoms and first bowel
resection. Lag-time between bowel resection and recurrence of
disease shorter in women than in men (4.8 yr vs. 6.5 yr), ileocecal
resections more frequent in female than male patients (44% and
32%, respectively). Female patients have significantly more often
relatives in the first or second degree affected by CD than male
(15% vs. 8.3%).
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Table 2. Cont.

Study Study Population Outcome

Severs et al., 2018 [18].

Dutch IBD Biobank study:
2118 CD and 1269 UC patients.
COIN study: 1139 CD and
1213 UC patients.

Early onset CD (<16 years) more frequent in males than in females
(20% vs. 12%). Male CDs have more often ileal disease (28% vs.
20%) and underwent more often small bowel and ileocecal
resection. Male CDs used prednisone more often and suffered
more often from osteopenia. IBD-specific healthcare costs did not
differ between male and female IBD patients. Extraintestinal
manifestations more frequent in female IBD patients than male.

Mazor et al., 2011 [33].
146 patients with CD
(76 females, 70 males) treated
during a 10-year period.

The only independent risk factors associated with developing a
complication were smoking and male gender. There was no
association between developing complications and the presence
of selected SNPs (p = 0.07 for tyrosine residue on both alleles in
NCF4 SNP rs4821544 and p = 0.06 for a guanine residue on both
alleles in ATG16L SNP rs2241880). Multivariate analysis using a
backwards logistic regression model left only male gender as an
independent statistically significant association with complicated
disease (OR 2.6017, 95% CI: 1.17 to 5.75). The median time to
developing a complication was 4 years, and the most common
complication was the need for surgical intervention (54%).

Blumenstein et al., 2011
[34].

986 patients with IBD (515 CD,
471 UC—537 females,
449 males).

Extended disease duration in women, no significant
gender-related differences in demographic and clinical
characteristics observed. Men showed a significantly higher
remission rate than women (p = 0.025), while women received
significantly less immunosuppressive medication compared to
men (p = 0.011). Treatment with immunosuppressants was not
different in women with child-bearing potential compared to
menopausal women.

Bokemeyer et al., 2013
[35].

1032 patients with IBD (511 CD,
519 UC, 2 IBD-U).

About one third of the IBD patients were not in clinical remission
(CDAI ≥ 150/CAI > 4) (CD: 45%; UC: 27%), although high rates
of immunosuppressive drugs (CD: 47%; UC 26%) were
administered. This study shows a large burden of active disease
associated with an unexpectedly high (co)morbidity and high
psychosocial impairments, indicating a reduced health state in
IBD patients.

Greuter et al., 2018 [36].

1638 CD patients (107 presented
with upper GI tract involvement
at the time of diagnosis, 214 at
any time).

In a multivariate logistic regression model, male sex, and
diagnosis between 2009 and 2016 (versus before 1995) were
independent predictors for presence of upper GI tract
involvement at CD diagnosis (odds ratio [OR] 1.600, p = 0.021 and
OR 2.686, p < 0.001, respectively), whereas adult age was a
negative predictor (OR 0.388, p = 0.001). Patients with upper GI
tract involvement showed a disease course similar to control
patients (hazard ratio [HR] for any complications 0.887, (95%
confidence interval [CI] 0.409–1.920), and a trend towards
occurrence of fewer intestinal fistulas (log-rank test p = 0.054).

Jussila et al., 2014 [38]. 21,964 patients with IBD
(5315 CD, 16,649 UC).

Overall mortality was increased among patients with CD
(standardized mortality ratio (SMR) 1.33, 95% confidence interval
1.21–1.46) and UC (1.10, 1.05–1.15). SMR was significantly
increased for gastrointestinal causes in CD (6.53, 4.91–8.52) and
UC (2.81, 2.32–3.34). Patients with UC were found also to have
increased SMR from pulmonary (1.24, 1.02–1.46) and
cardiovascular disease (1.14, 1.06–1.22) and cancers of the colon
(1.90, 1.38–2.55), rectum (1.79, 1.14–2.69) and biliary tract (5.65,
3.54–8.54), whereas SMR from alcohol-related deaths was
decreased (0.54, 0.39–0.71). Patients with CD had a significantly
increased SMR for pulmonary diseases (2.01, 1.39–2.80), infections
(4.27, 2.13–7.63) and cancers of the biliary tract (4.51, 1.23–11.5)
and lymphoid and hematopoietic tissue (2.95, 1.85–4.45).
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Table 2. Cont.

Study Study Population Outcome

Peyrin-Biroulet et al.,
2013 [39].

310 patients with CD
(154 females, 156 males).

The cumulative probability of major abdominal surgery was 38,
48, and 58% at 5, 10, and 20 years after diagnosis, respectively.
Baseline factors significantly associated with time to major
abdominal surgery were: ileocolonic (hazards ratios (HRs) 3.3),
small bowel (HR, 3.4), and upper gastrointestinal (HR, 4.0) extent,
relative to colonic alone; current cigarette smoking (HR, 1.7), male
gender (HR, 1.6), penetrating disease behavior (HR, 2.7), and
early corticosteroid use (HR = 1.6). Major abdominal surgery
rates remained stable, with 5-year cumulative probabilities in
1970–1974 and 2000–2004 of 37.5 and 35.1%, respectively. The
cumulative probability of major abdominal surgery in this
population-based cohort of Crohn’s disease approached 60% after
20 years of disease, and many patients required second or third
surgeries. Non-colonic disease extent, current smoking, male
gender, penetrating disease behavior, and early steroid use were
significantly associated with major abdominal surgery.

Walldorf et al., 2013 [40]. 293 patients with IBD (195 CD,
98 UC—110 males, 183 females).

DEXA-scan was performed in 174 patients (59 males,
115 females). Bone mineral density (BMD) was impaired in 38.5%
of these patients. Male patients were diagnosed more often with
osteopenia or osteoporosis than females (55.9% vs. 29.6%,
p = 0.03) and had a risk of bone disease comparable to
postmenopausal women. Additionally, duration of corticosteroid
treatment and IBD were identified as risk factors for osteoporosis.
Follow up DEXA-scan demonstrated an overall deterioration of
BMD in patients with normal baseline results.

Sigurdsson et al., 2022 [42].
49 young adult male patients
with childhood-onset IBD and
245 matched controls.

The group of young adult patients had, in comparison with the
controls, significantly smaller median cortical area (126.1 mm2 vs
151.1 mm2, p < 0.001), lower median total vBMD (296.7 mg/cm3

vs. 336.7 mg/cm3, p < 0.001), and lower median cortical vBMD
(854.4 mg/cm3 vs. 878.5 mg/cm3, p < 0.001). Furthermore, the
patients compared with the controls had lower median trabecular
volume fraction (16.8% vs. 18.2%, p < 0.001) and thinner median
trabeculae (0.084 mm vs. 0.089 mm, p < 0.001). The differences
between the patients with IBD and controls persisted in
multivariable analyses that included adjustments for SMI and
physical exercise.

Heath et al., 2022 [50].
1015 patients; 656 CD (59.0%
women) and 359 UC
(47.9% women).

Women were more likely prescribed budesonide than men (23.6%
vs. 13.4%; p < 0.0001), more men were exposed to prednisone for
IBD management (73.5% vs. 67.4%; p = 0.04). Immunomodulator
use was higher in men with CD versus women (86.6% vs. 78.3%;
p = 0.008) and of those exposed, women more commonly
experienced ADRs (29.5% vs. 21.2%; p = 0.01). Though no
sex-related difference was identified, age was a predictor of
biologic exposure in women with CD and men with UC, with
those > 55 being less likely to receive biologics.

7. IBD and Female Infertility

Infertility is described as the impossibility of conceiving after 12 months of regular,
non-protected sexual intercourse [53]. Infertility rates among IBD women were reported to
range from 3–14% in CD and 1.7–15% in UC, which are comparable with rates in the general
population (2.5–14%) [54–58]. Thus, IBD females have a fertility rate comparable to the
overall population, except for women with active disease or ileal pouch–anal anastomosis
(IPAA), who have higher infertility rates [54]. Studies assessing serum anti-Mullerian
hormone (AMH) levels as a marker of ovarian reserve and women’s fertility support these
results. Data showed similar AMH levels between IBD and healthy women, indicating no
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differences in infertility rates due to the pathological condition. However, a retrospective
case-control study measuring AMH in 50 women with CD in remission and 163 control
women with physiological ovarian reserve (matched by age) concluded that hormone levels
were significantly lower in ≥30-year-old women with colonic CD involvement compared
to the controls [59]. Moreover, AMH levels were lower in active disease and inversely
correlated with the Crohn’s Disease Activity Index, suggesting that the active disease may
compromise fertility [60–62].

Although evidence indicated no differences in fertility rates between IBD and healthy
women, patients showed half the number of children vs. healthy women, a feature known
as “voluntary childlessness” [58]. This lifestyle may be explained by both mechanical and
psychological grounds. From a mechanical point of view, surgical interventions greatly
affect women’s anatomy, significantly reducing their ability to conceive. UC women under-
going deep pelvic dissection show a higher risk of pelvic adhesions, formation of scar tissue,
post-operative dyspareunia, tubal obstruction, or alteration of the tubal-ovarian crosstalk,
causing a threefold reduction in the fertility rate [63,64]. A systematic meta-analysis on the
relative risk of infertility post-ileal pouch-anal anastomosis in women with UC showed that
infertility increased from 15% to 48% [65]. In agreement with this result, a systematic litera-
ture search considering 22 studies reported increased infertility from 12% before restorative
procto-colectomy to 26% after the intervention [63]. Moreover, a retrospective study inves-
tigating seventy-one women who had undergone procto-colectomy and ileostomy for UC
and CD reported a reduction from 72% to 37% in fertility after surgery [66]. On the other
hand, the psychological reluctance to conceive may depend on an altered perception of
reality, which leads to an unjustified fear of the hereditary transmission of IBD, congenital
abnormalities, pregnancy risks, worsening of the IBD condition during the pregnancy, and
medication teratogenicity [67]. Regarding IBD heritability, available data suggest only a
partial influence of the genetic components on disease onset, with high chances that the
child will not develop the disease (91% if only one parent is affected and 60% if both parents
are affected).

8. Pregnancy

Studies on IBD and pregnancy are contradictory. Some evidence suggests that con-
ception occurring during the phase of active disease leads to a relapse of the illness in
2/3 of patients, with symptoms worsening in more than 60% of cases [68]. Moreover, the
state of active disease at the time of conception could negatively affect the fetus, increasing
the risk of miscarriage and reducing birth weight and pre-term birth [69]. Conversely,
some studies have described a positive effect of pregnancy on IBD symptoms, especially
when gestation starts during a period of disease remission. The gestation effects on IBD
pathology are reported to be positive also when pregnancy starts during active disease,
leading to remission in more than 70% of women with CD and more than 65% of women
with UC [53,67,69]. Indeed, the intensification of symptoms during pregnancy is only
transitory, and it appears during the first trimester, mainly provoked by the discontinuation
of the maintenance therapy.

With regard to the worsening of the IBD condition, women conceiving during
illness remission have the same chance of exacerbation as non-pregnant patients with
IBD [53,67,69,70]. Pregnancy-induced positive effects are long-term, influencing the
disease symptoms over a period that may last years. Available data show a reduction
in the rates of stenosis and resection and annual exacerbation rates (from 0.34 to 0.18 in
UC and from 0.76 to 0.12 in CD) [69,71]. The reasons underlying these findings remain
elusive, but they could be associated with the positive effect of pregnancy on the immune
system and the beneficial role that sex hormones exert on IBD symptoms.

Indeed, studies in animal models showed that the progressive increase of estrogen
and progesterone throughout gestation decreased pro-inflammatory cytokine production
and improved intestinal epithelial barrier function, reducing bacterial translocation and
IBD activity at the end of pregnancy [54,72]. Despite concerns about continuing drug
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medication during pregnancy and breastfeeding, data indicate that, except for methotrexate,
drugs used for IBD treatment are generally safe and do not increase the risk of congenital
abnormalities or adverse effects on the fetus. The Toronto and ECCO consensus statements
recommend continuing thiopurines, or anti-TNF alpha agent therapies during pregnancy
in well-controlled women, as the treatment benefits outweigh the risks.

There is still much confusion about the effect that IBD could have on pregnancy;
therefore, it is of paramount importance that women affected with IBD and with the
desire to conceive be addressed by proper medical counseling [53]. Compliance with
treatment improves in women who receive an appropriate consultation regarding drug
therapy before conception and during gestation [69,73]. Thus, gastroenterologists should
stimulate discussion about concerns related to IBD and pregnancy, reassuring patients
about treatment safety. Overall, the importance of maintaining disease remission should be
emphasized for the best pregnancy outcome.

9. IBD and Female Hormones

Fluctuation in ovarian hormone levels influences visceral hypersensitivity, GI transit
time (via sex hormone receptors), and pain perception (via opioidergic and serotonergic
systems) [74,75]. Puberty, pregnancy, and menopause are the three phases in a woman’s life
in which sex hormones have a crucial role and influence IBD symptoms and outcomes [3].
Hormones, such as 17-beta estradiol (estrogen), prolactin, and testosterone, are considered
directly involved in symptom variation, albeit molecular and cellular mechanisms involved
in IBD pathogenesis are still poorly understood. Moreover, the activation of estrogen
receptors expressed by epithelial cells contributes to the increase of gut permeability and
the activation of humoral and cellular immunity [74].

Notably, the estrogen receptor beta (ERb) seems to have a role of paramount impor-
tance in IBD. The ERb is highly expressed in colonic epithelial cells, thereby preserving
tight-junction organization, mucosal structure, and barrier function. Interestingly, its expres-
sion is markedly reduced in the colonic mucosa of CD/UC patients with active disease [76].
Upon ligand binding, ERb translocates into the nucleus and regulates the transcription of
target genes [3]. In an experimental model of CD-like ileitis, Goodman et al. found that ERb
protected male but not female mice. Conversely, ERb activation was associated with an
anti-inflammatory effect in female but not in male UC models. The molecular mechanisms
underlying ERb signaling, and, in general, intestinal inflammation may explain the gender
gap observed in the UC incidence, as seen in CD [77].

The different phases of the menstrual period affect GI symptoms cyclically, and men-
struation worsens GI symptoms, primarily diarrhea, in IBD women. Indeed, studies
investigating the effect of IBD disease activity and medications on GI symptoms during
the menstrual cycle found a correlation between disease activity and the worsening of
GI symptoms [78]. Consequently, treatment of menstrual disorders with non-steroidal
anti-inflammatory drugs (NSAIDs) and oral contraceptive pills (OCP) may influence the
IBD course. Women affected by IBD showed a delayed onset of puberty and irregularities
in menstrual function (e.g., menstrual abnormalities, oligomenorrhea, and polymenor-
rhea) [74,79]. Interestingly, alterations in the menstrual cycle can occur a year before IBD
diagnosis and are favored by corticosteroids [80]. The mechanisms that evoke menstrual
cycle abnormalities are yet to be clarified; possibly, the stress associated with a chronic
disease, surgeries, and nutrient malabsorption could play a role. Surprisingly, symptoms
improved with the increase in disease duration. Studies on the contribution of menopause
and hormone replacement therapy (HRT) on IBD disease activity are few and inconsistent.
Some evidence suggested that CD could anticipate menopause [81], while others found no
differences between IBD women and healthy controls [82]. Thus, menopause has little or
no effect on disease activity and flares.

Research evaluating the association between IBD and HRT found a decrease in the risk
of flares during the first two years after menopause, a phenomenon likely promoted by the
anti-estrogen action known to exert inflammatory properties [83]. Conversely, a study on
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American women found a correlation between the use of HRT and the risk of developing
UC, but not CD [84]. HRT-UC relation could be allegedly induced by the effect of estrogens
on intestinal permeability, immune function, and influence on gut microbiota.

Few studies have also investigated the role of OCP on IBD flare-ups. One study of
152 CD patients reported an increased risk of relapse among CD patients taking OCP [85].
In contrast, another study of 331 women aged 16–50 found no increase in the risk of
relapse in patients with CD on OCP treatment [86]. In this subset, it has been speculated
that the increased risk of CD in patients may be due to the effect of estrogen on venous
hypercoagulability. In addition, estrogen may enhance the development of T helper 1 (Th1)
and/or T helper 2 (Th2)-mediated inflammatory diseases. Finally, the modification of the
gut microbiome should be addressed. The increased risk of CD in premenopausal women
on OCP and the risk of increased UC in postmenopausal women on HRT could explain the
differences in the hormonal milieu during each state [87].

10. IBD and Menstrual Cycle

Studies investigating the effects of medications used to treat IBD and menstrual func-
tion are inconclusive. The use of adalimumab (ADA) has been reported to be effective in
restoring menstruation in a 36-year-old female with ankylosing spondylitis and premature
ovarian failure [88]. However, the same drug had an adverse effect on menstrual function
in a 32-year-old woman with menorrhagia and menstrual pain [89]. The use of anti-TNF-α
has been investigated in patients with endometriosis, as this condition is thought to share
common features with immune-mediated diseases such as IBD. There is little available
data about this possible relationship. However, a trial assessing pain scores in 21 women
with endometriosis randomly assigned to either infliximab or placebo found no difference
between the two groups [90]. Moreover, the limited evidence between IBD surgery and
menstrual function suggests that surgical procedures (i.e., bowel resection and anastomosis,
and, respectively, stricturoplasty for CD and IPAA for UC) have a negative impact on
menstrual function. A study evaluating menstrual abnormalities in 662 women who under-
went surgery for IBD revealed that 60% of women with CD and 53% with UC experienced
menstrual cycle abnormalities [79].

There is a lack of data on the effect that bowel resection and anastomosis have on
the menstrual cycle, and for CD, there is a need for research investigating the role that
strictureplasty could exert on menstrual function. Findings on the effect of colectomy
on menstrual irregularities in UC patients showed no or minor menstrual irregularities
after surgery with resolution over time [64,91]. Moreover, few studies suggested an as-
sociation between CD and endometriosis in the ileum and colon [92]. A study including
37,661 women hospitalized for endometriosis [93] supported a link between this condition
and IBD. The co-existence of endometriosis and IBD could be explained by their similar
immunological features and the use of OCP to treat endometriosis.

Furthermore, data on dysmenorrhea and IBD are scarce. A study investigating 44 CD
patients and 66 controls concluded that dysmenorrhea together with CD are prognostic
factors for global pain severity, and that patients reported higher pain scores during the
menstrual cycle vs. controls [94]. The most used therapy to treat dysmenorrhea in IBD
patients is nonsteroidal anti-inflammatory drugs (NSAIDs). The use of such drugs has
been debated. Indeed, a study reported an increased absolute incidence of CD and UC in
women exposed to NSAIDs for at least 15 days/month, suggesting that these drugs could
trigger the onset of IBD [95]. However, findings on the effect of NSAIDs on IBD flares are
contradictory. One study on 704 subjects found no relation between the use of NSAIDs
and IBD relapse, whereas another study investigating 209 patients found a significant
association between NSAIDs and early clinical relapse [96]. Overall, these results suggested
a cautionary approach when using NSAIDs and avoiding them if possible. Studies assessing
the effect of IBD on women’s fertility and pregnancy are summarized in Table 3.
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Table 3. Studies evaluating the effect of IBD on women’s fertility and pregnancy.

Study Study Population Outcome

Baird et al., 1990 [55]. 261 women with IBD, (177 CD,
84 UC) matched controls.

No evidence of increased risk of pregnancy loss. The risk of
preterm birth was significantly elevated for patients with CD
(odds ratio, 3.1; 95% confidence interval, 1.8–5.4) and for those
with UC (odds ratio, 2.7; 95% confidence interval, 1.8–5.4).

Hudson et al., 1997 [56]. 409 women with IBD (177 CD,
232 UC).

Women with UC and CD had normal fertility when compared
with the general population. However, unresolved infertility
problems were more frequent in women who had undergone
surgery for inflammatory bowel disease compared with those
who had not (12% vs. 5% for Crohn’s disease; 25% vs. 7% for
ulcerative colitis). Disease relapse rates did not increase
in pregnancy.

Khosla et al., 1984 [57]. 112 married women with CD.
Infertility rate (12%) similar to the general population. Patients in
remission during conception had a normal pregnancy. In the
majority CD remained quiescent.

Marri et al., 2007 [58]. 169 females aged 15–44 years
with IBD (110 CD, 59 UC).

The rates of no voluntary childlessness in IBD were similar to the
general population. Women with IBD also had fewer children
than their national counterparts.

Fréour et al., 2012 [59].
Serum levels of AMH were
measured (50 women with CD
in remission, 163 controls).

Women with CD do not have severe ovarian reserve alterations
compared to a control population. Age ≥ 30 years and a colonic
location of the disease could be associated with an accelerated
loss of follicles.

Ban et al., 2015 [60].
9639 women with IBD (4475 CD,
4354 UC), and
2,131,864 controls.

Women with CD have marginally lower fertility rates. These rates
decreased following flares and surgical interventions. Fertility
rates returned almost to normal when women were not
prescribed contraception but the reduction following surgical
intervention remained.

Şenateş et al., 2013 [61].
Serum AMH levels measured in
35 women with CD and
35 age-matched controls.

AMH levels in CD patients (1.02 ± 0.72) were significantly lower
compared to the controls (1.89 ± 1.80) (p = 0.009). Serum AMH
levels in CD patients with active disease (0.33 ± 0.25) were
significantly lower compared to CD patients who were in
remission (1.53 ± 0.49) (p = 0.001). In CD patients, a negative
correlation between CD disease activity and serum AMH levels
was found (r = −0.718, p < 0.001).

Lee et al., 2020 [62].
2058 women with IBD (589 CD,
1469 UC) and 20,580
age-matched controls.

With the exception of moderate to severe disease, the incidences
of adverse pregnancy outcomes in women with IBD are similar to
that of the general population.

Oresland, 1994 [64].

21 women with UC operated
with endoanal mucosectomy
and a handsewn ileal
pouch-anal anastomosis.

Gross abnormalities were seen on hysterosalpingography but
were of a magnitude no greater than that after the conventional
proctocolectomy. 2/3 of the women who attempted to become
pregnant, failed in five years of fu, indicating a high incidence
of infertility.

Wikland, 1990 [66].
71 women who had a
proctocolectomy (30 CD,
41 UC).

Fertility was significantly reduced after surgery since only 37%
(10/27) of the women who attempted to become pregnant
succeeded within 5 years follow-up. Conventional
proctocolectomy in women will result in distressing vaginal
discharge, and dyspareunia in a considerable proportion of the
patients. The operation seems to decrease their chances of
becoming pregnant.
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Table 3. Cont.

Study Study Population Outcome

Mountifield et al.,
2009 [67].

255 patients (72 males,
183 females- 127 CD, 85 UC,
5 IBD-U).

The average fertility rate was no different between women with
CD and UC (1.0 and 1.2 births/woman, respectively; p = 0.553),
compared with 1.81 for all Australian women. Although 42.7% of
IBD patients reported a fear of infertility, patients only sought
medical fertility advice at the same rate as the general population.
Fear of infertility was most evident in women, those with CD,
and those reporting previous surgery. Specific patient concerns,
which appear to have decreased patients’ family size, included
IBD heritability, the risk of congenital abnormalities, and
medication teratogenicity.

Bortoli et al., 2011 [70].
332 pregnant women with IBD
(145 CD, 187 UC) and
332 controls.

No statistically significant differences in frequency of abortions,
preterm deliveries, caesarean sections, congenital abnormalities,
and birth weight were observed comparing CD and UC women
with their non-IBD controls.

Van der Giessen et al.,
2011 [72].

IBD patient-derived
inflammatory organoid models
and 2D cell lines models.

Progesterone and estrogen improved wound healing and
epithelial barrier function in intestinal epithelial cells via
upregulation of tight junction proteins. Furthermore, these sex
hormones significantly reduced ER stress and reduce
pro-inflammatory cytokine production in intestinal epithelial
models. The study shows that estrogen and progesterone
alleviate ER stress, decrease pro-inflammatory cytokine
production, stimulate wound healing, and increase barrier
function of epithelial cells. Pregnancy hormones can have
beneficial effects on disease activity by positively modulating the
intestinal epithelial lining.

Julsgaard et al., 2011 [73]. 115 women with UC who
gave birth.

Adherence to the therapy was high despite fear of a negative
effect on fertility or the fetus. Counseling predicted higher
adherence. This may be important because our study suggests an
increase in UC activity during pregnancy.

Pierdominici et al.,
2015 [76].

Intracellular expression of ERα
and ERβ in peripheral blood T
lymphocytes from 48 patients
with IBD (26 CD, 22 UC) and
29 healthy controls.

Significant reduction (p < 0.05) in estrogen receptor (ER) β
expression in peripheral blood T lymphocytes from CD/UC
patients with active disease (n = 27) as compared to those in
remission (n = 21) and healthy controls (n = 29).

Goodman et al., 2014 [77].

SAMP1/YitFc (SAMP)
mice—model of chronic
intestinal inflammation similar
to human CD.

Conventional T cells (Tconv) and Tregs responded differentially
to estrogen signaling, leading to distinct immunoprotective
effects mediated by distinct estrogen receptor (ER) isoforms.
These mechanisms were impaired in T cells from SAMP-F mice.
Thus, hormone signaling influences the expansion and function
of GALT Tregs in an ER-dependent manner and contributes to
gender-based differences in experimental CD.

Webe et al., 1995 [79]. 662 women with IBD (360 CD,
251 UC, 51 IBD-U).

60% of women with CD and 53% with UC experienced menstrual
cycle abnormalities. Gynecologic conditions are common in
women with inflammatory bowel disease, including menstrual
abnormalities, vaginal discharge, infertility, and
gynecologic surgery.

Saha et al., 2014 [80]. 121 women with IBD.

25% of patients experienced a change in cycle interval in the year
before IBD diagnosis and 21% experienced a change in the
duration of flow. Among women with dysmenorrhea, 40%
experienced a change in the intensity of their menstrual pain, 31%
experienced a change in its duration. Overall cycle regularity
increased over time. Changes in menstrual function occur
frequently in the year before IBD diagnosis.
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Table 3. Cont.

Study Study Population Outcome

Lichtarowicz et al.,
1989 [81]. 146 women with CD.

A logistic analysis showed that 50% of women with CD had the
menopause at 47.6 years compared with 49.6 years in a group of
healthy women from the same area. The two groups had similar
smoking habits. Premature menopause seems associated
with CD.

Khalili et al., 2012 [84].
108,844 postmenopausal women
without a prior history of CD
or UC.

Postmenopausal hormone therapy was associated with an
increased risk of UC but not CD. These findings indicate that
pathways related to estrogens might mediate the pathogenesis of
UC. HR for UC was 1.71 (95% CI, 1.07–2.74) among women who
currently used hormones and 1.65 (95% CI, 1.03–2.66) among
past users.

Timmer et al., 1998 [85]. 152 patients with CD,
88 women.

Unfavorable outcomes for women (p = 0.05), current smokers
(p = 0.005), and use of oral contraceptives (p = 0.001) for what
concerns relapses in patients with CD.

Cosnes et al., 1999 [86]. 331 women with CD. Unlike smoking, oral contraceptives have no effect on CD activity.

Khalili et al., 2013 [87].

117,375 women enrolled since
1976 in the Nurses Health Study
I (NHS I) and 115,077 women
enrolled since 1989 in the
Nurses’ Health Study II (NHS II)
with no prior history of UC
or CD.

Oral contraceptive use was associated with risk of CD.

Saha et al., 2013 [94].
110 women 40% had
dysmenorrheal (54 CD,
66 controls).

Dysmenorrhea is common in women with CD and has an
additive effect on overall pain severity. Menstrual distress is
positively correlated with CD activity scores and associated with
lower HRQOL by some measures.

Ananthakrishnan et al.,
2012 [95].

76,795 women who provided
data about aspirin and
NSAID use.

123 incident cases of CD and 117 cases of UC occurred over
18 years and 1,295,317 person-years of follow-up. Frequent use of
NSAIDs but not aspirin seemed to be associated with increased
absolute incidence of CD and UC.

Takeuchi et al., 2006 [96]. 209 patients with IBD.

Nonselective NSAIDs were associated with a 17–28% relapse rate
within 9 days of ingestion. No patient had an early relapse on
acetaminophen, nimesulide, or aspirin, whereas those on
naproxen and nabumetone (20%) experienced relapse. These
clinical relapses were associated with escalating intestinal
inflammatory activity.

11. IBD and Female Psychology

Psychiatric disorders and psychological distress showed a female preponderance in
IBD. Self-reported quality of life questionnaires showed lower scores in females than in
males [97–99]. A Chinese study involving more than 1000 participants of both genders
suggests that the impact of CD in females is related to a lower satisfaction level of quality of
care (QoC) due to disease symptoms (e.g., pain and discomfort) and depression [100]. An-
other study aimed at finding gender-specific concerns in 1102 Swiss IBD patients revealed
that cancer risk is the primary concern for both genders. Women >40 years old were not
worried about their illness but being unemployed increased their concern [101]. Fatigue,
a typical symptom of IBD, seems to be more present in women than men, independently
from anemia and the state of activity of the disease [102–105]. Moreover, sexual activity is
reduced in women more than men, mainly because of their impaired sexual body image
and libido after surgery [106,107]. However, although females appear to be more prone
to psychological disorders, they are also interested in receiving information regarding
depression from specialists and media [108]. Additionally, when the disease is active,
women report more use of emotion-focused and problem-focused coping than men. Such
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behavior may depend on the traditional role of family caregivers, which is still strongly
present in developed countries. In general, society has always invested women with a clear
system of expectations that has distorted the real perception of their nature. However, in
recent years, scientific research has begun to investigate women with a more rational and
objective approach. In this light, there is a need for future studies that will accompany
women’s methods of coping with various diseases in a way that “exceeds” or counters the
“normative” set of expectations that has been adapted to the male methods of recovery and
coping [109,110].

Studies evaluating psychosocial distress, emotional disturbances and impaired QoL in
patients with IBD are summarized in Table 4.

Table 4. Studies evaluating psychosocial distress, emotional disturbances and impaired QoL in
patients with IBD.

Study Study Population Outcome

Nurmi et al., 2013 [97]. 556 patients with IBD
(292 females, 264 males).

Women had seen doctors more often than men (p < 0.001).
Women were absent from work more frequently than men
(p = 0.01). The amount of physician visits, work absenteeism, and
a higher amount of undergone procedures were related to
impaired HRQoL (p < 0.001 on all accounts).

Graff et al., 2006 [98]. 388 patients with IBD.

Multivariate regression showed that those with active disease had
higher levels of distress, health anxiety, and perceived stress,
lower social support, well-being and mastery, and poorer
disease-specific QOL, relative to those with inactive disease.
Participants with either active or inactive disease had suboptimal
general QOL.

Hauser et al., 2011 [99]. 112 IBD patients (51 CD,
61 UC—50 females, 62 males).

Women have expressed significantly lower level of the general
HRQoL and more emotional disturbances connected with their
disease as well as more frequent bowel symptoms compared
with men.

Yan et al., 2020 [100].
891 IBD patients (522 CD,
363 UC, 6 IBD-U—362 females,
529 males).

Female patients showed a higher tendency to feel that the quality
of communication with specialists (p = 0.037) and quality of IBD
care (p = 0.019) was less satisfactory than male patients. Female
patients with IBD show a larger number of intense concerns, a
greater level of psychological disturbance, a higher symptom
load, and a poorer QoL than men, resulting in reduced
satisfaction ratings.

Pittet et al., 2017 [101].
1102 IBD patients (596 CD,
475 UC, 31 IBD-U—598 females,
504 males).

Women had significantly higher overall levels of concern than did
men (sum score: 47.5 vs. 42.8, respectively, p < 0.001). Women at
home or unemployed had higher concerns about disease-related
constraints and uncertainty (p = 0.004). Patients seem to have
important gender-specific concerns related to their illness.

Saraiva et al., 2019 [102]. 105 IBD patients (60 CD,
45 UC—60 females, 45 males).

Female gender and active CD were significantly associated with a
severe level of fatigue (p = 0.05 and p = 0.04).

Bager et al., 2012 [103]. 425 IBD patients (251 CD,
174 UC).

Female IBD patients tend to experience more fatigue than males.
When comparing the IBD patients with disease activity to the IBD
patients in remission, all dimensions of fatigue were statistically
significant (p <0.05). Fatigue in IBD is common regardless of
anaemia or iron deficiency. Fatigue in IBD is most marked for
patients <60 years of age. Fatigue is expressed differently
between groups.

Le Berre et al., 2019 [104]. 1410 IBD patients (875 CD,
496 UC, 39 IBD-U).

Among the disabling symptoms at work, fatigue was the most
frequent (41%) followed by diarrhea (25%) and fecal incontinence
(18%). IBD has a strong negative impact on working life. While
work satisfaction remains high, IBD affects career plans.
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12. Conclusions

IBDs are chronic disorders with an unpredictable natural history and outcome. Gender-
specific differences influence the onset, course, and therapy, as in other immune-mediated
disorders, i.e., rheumatoid arthritis, scleroderma, and systemic lupus erythematosus. More-
over, unlike healthy women, females with IBD show an impaired menstrual cycle, reduced
libido, and decreased sexual activities. However, although women suffering from IBD
present a lower quality of life and a higher rate of psychological disturbances than men,
they also show a more proactive attitude to solving their psychological problems and better
coping strategies. Awareness of female-related issues in IBD presentation and progres-
sion may improve diagnostic and therapeutic strategies to aid women’s health. Gender
medicine could be the correct answer to the gender-specific issues arising from IBD patients’
management by improving: (a) IBD diagnosis timing; (b) recognition of gender-specific
symptoms; and (c) IBD treatment. Overall, IBD affects many sides of a woman’s health, as
summarized in Figure 2.
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99. Hauser, G.; Tkalcić, M.; Stimac, D.; Milić, S.; Sincić, B. Gender related differences in quality of life and affective status in patients
with inflammatory bowel disease. Coll. Antropol. 2011, 35, 203–207.

100. Yan, X.; Qiao, Y.; Tong, J.; Mao, R.; Liang, J.; Lv, C.; Chen, Y.; Wang, Y.; Shen, J. Assessment of patient-centered outcomes (PROs) in
inflammatory bowel disease (IBD): A multicenter survey preceding a cross-disciplinary (functional) consensus. Health Qual. Life
Outcomes 2020, 18, 241. [CrossRef]

101. Pittet, V.; Vaucher, C.; Froehlich, F.; Burnand, B.; Michetti, P.; Maillard, M. Patient self-reported concerns in inflammatory bowel
diseases: A gender-specific subjective quality-of-life indicator. PLoS ONE 2017, 12, e0171864. [CrossRef]

102. Saraiva, S.; Cortez-Pinto, J.; Barosa, R.; Castela, J.; Moleiro, J.; Rosa, I.; da Siva, J.; Dias Pereira, A. Evaluation of fatigue in
inflammatory bowel disease—A useful tool in daily practice. Scand. J. Gastroenterol. 2019, 54, 465–470. [CrossRef]

103. Bager, P.; Befrits, R.; Wikman, O.; Lindgren, S.; Moum, B.; Hjortswang, H.; Hjollund, N.; Dahlerup, J. Fatigue in out-patients with
inflammatory bowel disease is common and multifactorial. Aliment. Pharmacol. Ther. 2012, 35, 133–141. [CrossRef]

http://doi.org/10.18632/oncotarget.6217
http://doi.org/10.1038/mi.2014.15
http://doi.org/10.1111/j.1572-0241.1998.540_i.x
http://doi.org/10.1016/0029-7844(95)00286-Z
http://doi.org/10.1097/01.MIB.0000441347.94451.cf
http://www.ncbi.nlm.nih.gov/pubmed/2608881
http://doi.org/10.1111/j.1572-0241.2007.01700.x
http://www.ncbi.nlm.nih.gov/pubmed/18177456
http://doi.org/10.1053/j.gastro.2012.07.096
http://doi.org/10.1016/S0016-5085(98)70419-6
http://www.ncbi.nlm.nih.gov/pubmed/9618650
http://doi.org/10.1136/gut.45.2.218
http://doi.org/10.1136/gutjnl-2012-302362
http://doi.org/10.1080/03009740802241733
http://doi.org/10.1080/09546630801955143
http://doi.org/10.1002/14651858.CD008088.pub3
http://doi.org/10.1097/00000658-198612000-00002
http://www.ncbi.nlm.nih.gov/pubmed/3024594
http://doi.org/10.3748/wjg.v19.i27.4413
http://www.ncbi.nlm.nih.gov/pubmed/23885155
http://doi.org/10.1136/gutjnl-2011-301095
http://doi.org/10.1097/MIB.0b013e318281f3a9
http://www.ncbi.nlm.nih.gov/pubmed/23598814
http://doi.org/10.7326/0003-4819-156-5-201203060-00007
http://doi.org/10.1016/S1542-3565(05)00980-8
http://www.ncbi.nlm.nih.gov/pubmed/16469680
http://doi.org/10.3109/00365521.2012.685750
http://doi.org/10.1016/j.cgh.2006.09.027
http://doi.org/10.1186/s12955-020-01489-8
http://doi.org/10.1371/journal.pone.0171864
http://doi.org/10.1080/00365521.2019.1602669
http://doi.org/10.1111/j.1365-2036.2011.04914.x


J. Pers. Med. 2023, 13, 165 21 of 21

104. Le Berre, C.; Peyrin-Biroulet, L.; Buisson, A.; Olympie, A.; Ravel, M.; Bienenfeld, C.; Gonzalez, F. Impact of inflammatory bowel
diseases on working life: A French nationwide survey. Dig. Liver Dis. 2019, 51, 961–966. [CrossRef]

105. Van de Vijver, E.; Van Gils, A.; Beckers, L.; Van Driessche, Y.; Moes, N.; van Rheenen, P. Fatigue in children and adolescents with
inflammatory bowel disease. World J. Gastroenterol. 2019, 25, 632–643. [CrossRef]

106. Jedel, S.; Hood, M.; Keshavarzian, A. Getting personal: A review of sexual functioning, body image, and their impact on quality
of life in patients with inflammatory bowel disease. Inflamm. Bowel Dis. 2015, 21, 923–938. [CrossRef]

107. Perez de Arce, E.; Quera, R.; Ribeiro Barros, J.; Yukie Sassaki, L. Sexual Dysfunction in Inflammatory Bowel Disease: What the
Specialist Should Know and Ask. Int. J. Gen. Med. 2021, 14, 2003–2015. [CrossRef]

108. Marrie, R.; Walker, J.; Graff, L.; Patten, S.; Bolton, J.; Marriott, J.; Fisk, J.; Hitchon, C.; Peschken, C.; Bernstein, C. Gender differences
in information needs and preferences regarding depression among individuals with multiple sclerosis, inflammatory bowel
disease and rheumatoid arthritis. Patient Educ. Couns. 2019, 102, 1722–1729. [CrossRef]

109. Lebel, U.; Luwisch-Omer, S.; Possick, C. “Backstage Autonomy”: Religious-Zionist State Widows in Second Marriages Manage
Competing Expectations. J. Women Politics Policy 2018, 39, 336–358. [CrossRef]

110. Lebel, U.; Masad, D. Life Scripts, Counter Scripts and Online Videos: The Struggle of Religious-Nationalist Community Epistemic
Authorities against Military Service for Women. Religions 2021, 12, 750. [CrossRef]

Disclaimer/Publisher’s Note: The statements, opinions and data contained in all publications are solely those of the individual
author(s) and contributor(s) and not of MDPI and/or the editor(s). MDPI and/or the editor(s) disclaim responsibility for any injury to
people or property resulting from any ideas, methods, instructions or products referred to in the content.

http://doi.org/10.1016/j.dld.2019.01.024
http://doi.org/10.3748/wjg.v25.i5.632
http://doi.org/10.1097/MIB.0000000000000257
http://doi.org/10.2147/IJGM.S308214
http://doi.org/10.1016/j.pec.2019.04.007
http://doi.org/10.1080/1554477X.2018.1475785
http://doi.org/10.3390/rel12090750

	Introduction 
	Methods 
	Sex-Related Differences in IBD Epidemiology and Pathogenesis 
	Genetics 
	Disease Phenotype and Complications in Females 
	IBD Medical Treatment 
	IBD and Female Infertility 
	Pregnancy 
	IBD and Female Hormones 
	IBD and Menstrual Cycle 
	IBD and Female Psychology 
	Conclusions 
	References

