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Prevalence and severity of bowel disorders in the [® crciorupses
third trimester of pregnancy

Matteo Frigerio, MD; Giuseppe Marino, MD; Marta Barba, MD; Stefania Palmieri, MD;
Alessandro Ferdinando Ruffolo, MD; Rebecca Degliuomini, MD; Pasquale Gallo, MD; Giulia Magoga, MD;
Stefano Manodoro, MD; Patrizia Vergani, MD; on behalf of the Urogynecology-Pelvic Floor Working Group

BACKGROUND: Bowel-related disorders are common conditions associated with pregnancy and are a cause of significant distress and
healthcare burden. However, there is a lack of data in the literature about these disorders.

OBJECTIVE: This study aimed to investigate bowel dysfunctions during the third trimester of pregnancy in a large cohort of women using the
validated bowel domain of the Italian version of the Pelvic Floor Questionnaire for Pregnant and Postpartum Women.

STUDY DESIGN: This was a secondary analysis of a multicenter cross-sectional study conducted in hospitals in Italy and Italian-speaking
Switzerland. Women in the third trimester of pregnancy were asked to complete the Italian Pelvic Floor Questionnaire for Pregnant and Postpartum
Women.

RESULTS: During the study period, 927 pregnant women in the third trimester of pregnancy responded to the questionnaire and were
included in the analysis. Overall bowel dysfunctions were reported by 29.6% of patients. Constipation was reported by 66.6% of pregnant
women, whereas symptoms of obstructed defecation were reported by 49.9% of patients. In contrast, urgency was reported by 41.1% of
patients. Incontinence to flatus and incontinence to stool were reported by 45.1% and 2.8% of patients, respectively. Moreover, age >35 years,
familiarity with pelvic floor disorders, nicotine abuse, and pelvic floor contraction inability were identified as independent risk factors for at least 1
bowel symptom.

CONCLUSION: Bowel symptoms are extremely common in the third trimester of pregnancy and can greatly affect a patient’s quality of life;
therefore, bowel symptoms deserve to be investigated and managed properly. The use of validated questionnaires represents a precious tool to
investigate functional symptoms that could be very frequent and disabling in this particular period of life for women.
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Introduction

Pelvic floor disorders (PFDs) include a
series of conditions usually related to
lifestyle, hormonal, and obstetrical fac-
tors. These factors involve alterations in
vaginal, bowel, lower urinary tract, and
sexual functions, which are considered

bowel-related disorders, such as consti-
pation and anal incontinence, are com-
mon conditions  associated  with
pregnancy and are a cause of significant
patient distress and healthcare burden.
The etiopathogenesis of bowel disorders
in pregnancy is believed to be multifac-

impairment of the growing uterus, die-
tary changes with a reduction in fiber
intake, an increase in colonic water
absorption, and a reduction in physical
activity.””” The available data on gas-
trointestinal (GI) dysfunction during
pregnancy are extremely limited. Con-

torial, involving changes in the
hormonal environment, mechanical

stipation seems to be second only to
nausea as the most common GI

bothersome and negatively affect wom-
en’s quality of life (QoL)." In particular,
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Why was this study conducted?

Key findings

patients with bowel disorders.

Bowel-related disorders are common conditions associated with pregnancy and
are a cause of significant distress and healthcare burden, often underrated and
underestimated in this fragile population.

Bowel symptoms are extremely common in the third trimester of pregnancy and
can greatly affect the patient’s quality of life.

What does this add to what is known?
This study shows the prevalence of bowel disorders previously not reported or
merely underreported and provides a base to ameliorate the management of

complaint in pregnancy, with up to 40%
of women suffering symptoms of con-
stipation at some stage of pregnancy.’
There are some shreds of evidence that
constipation may also represent a
potential cause of PFD because of the
damage of the pudendal nerve caused
by excessive and prolonged straining,
with subsequent impairment of the
function of the pelvic floor musculature,
which can lead subsequently to fecal or
urinary incontinence, overactive blad-
der, or pelvic organ prolapse.” Fecal
incontinence is a much rarer dysfunc-
tion during pregnancy, with a preva-
lence of approximately 4%, but
associated with a devastating effect on
QoL and may also persist after child-
birth.'” Once again, the etiopathogene-
sis seems to be multifactorial, and
mechanisms other than delivery-related
injuries to the anal sphincter and/or
pudendal nerve play a role. Receptors
for estrogens, androgens, and progester-
one are expressed in the squamous epi-
thelium of the anal canal, indicating
that the hormonal environment can
affect sphincter function. Similarly, the
increased abdominal pressure of the
pregnancy may induce conformational
changes on the pelvic floor and lead to
altered defecatory patterns.'”'” How-
ever, bowel dysfunctions other than
constipation and fecal incontinence
may affect pregnant women and deter-
mine the QoL impairment, including
alteration in stool consistency, defeca-
tion frequency, urgency, soiling, flatus
incontinence, and incomplete voiding.
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To date, most studies are characterized
by limited and heterogeneous popula-
tions and lack of validated instruments to
evaluate bowel dysfunctions. In particu-
lar, until recently, no QoL questionnaire
that is specifically designed and validated
for pregnant women was available to
investigate bowel disorders in this popu-
lation. Validated QoL questionnaires are
very important as they allow the assess-
ment of the presence and severity of
bowel symptoms and their effect on the
patient’s QoL, bringing to light condi-
tions that may otherwise remain unre-
vealed. Recently, Metz et al'’ have
validated the German Pelvic Floor Ques-
tionnaire for Pregnant and Postpartum
Women (PFQPP), which was subse-
quently validated in the Italian language
by Palmieri et al.'* This questionnaire
(Supplementary Material 1) includes an
11-item bowel domain, generating a
score from 0 to 10 directly related to the
total burden of bowel disorders. More-
over, it includes a domain for bowel dys-
function risk factor evaluation. This tool
offers the opportunity to assess the sever-
ity, prevalence, risk factors, and effect of
bowel symptoms on the QoL among
pregnant Italian women, specifically in
the third trimester of pregnancy.

This study aimed to investigate bowel
dysfunctions during the third trimester
of pregnancy in a large cohort of women
using the validated bowel domain of the
Italian PFQPP. Moreover, we aimed to
investigate the effect of traditional risk
factors for PFDs on bowel disorders in
this particular population.

Methods and Materials

This was a secondary analysis of a
multicenter cross-sectional study that
was conducted in 8 hospitals in Italy
and Italian-speaking Switzerland."'
Women in the third trimester of preg-
nancy aged >18 years attending ante-
natal wards and outpatient clinics,
from August 2020 to January 2021,
were asked to complete the Italian
PFQPP. The exclusion criteria were
insufficient Italian language profi-
ciency, age <18 years old, presence of
diabetes mellitus, and presence of neu-
rologic disorders. Questionnaire distri-
bution was handled by the authors,
and compilation was performed anon-
ymously, to avoid embarrassment
while answering the questions. The
Italian PFQPP included an 11-item
bowel domain, plus an additional
domain for risk factors for PFDs. A
complete English-translated version of
the bowel domain is provided in Sup-
plementary Material 2. A score of at
least 1 point in each item was consid-
ered to be related to the presence of an
alteration of the corresponding condi-
tion. Moreover, patients were asked to
evaluate their bowel symptoms by
answering the question “How much do
your bowel symptoms bother you?” on
a 5-answer Likert scale with the fol-
lowing choice of answers: “0, I do not
have symptoms (not applicable)”; “I1,
not at all”; “2, a little”; “3, quite a lot”;
and “4, very much.” Controls were
defined as women answering “I do not
have symptoms (not applicable)” or
“not at all.” Apart from that, patients
were defined as cases. The risk factor
domain included the evaluation of the
following as possible risk factors for
bowel disorder: nicotine abuse, famil-
iarity with PFDs, pelvic floor contrac-
tion (PFC) inability, BMI of >25 kg/
m?, and age >35 vyears. Data are
reported as mean+standard deviation
for continuous variables and absolute
(relative) frequency for noncontinuous
variables. Continuous variables were
analyzed using the Student ¢ test for
parametric variables and the Wilcoxon
test for nonparametric variables,
whereas the Pearson test was used for
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noncontinuous variables. The influ-
ence of risk factors on the specific
symptoms was quantified with odds
ratio (OR) with a 95% confidence
interval (CI). All statistical analysis
was performed using JMP (version 7.0,
SAS Institute, Cary, NC). A P value of
<.05 was considered significant. The
study was approved by the Monza and
Brianza’s Mother and Child Founda-
tion Ethics Committees (n 3116/2019).

Results

During the study period, 927 patients
responded to the questionnaire and
were included in the analysis. Women
were at 37 3/7 weeks of gestation at the
time of questionnaire compilation, and
70.8% of the women were primiparous.
Risk factor prevalence is shown in
Table 1. In particular, 6% of women
were nicotine users, 12.3% had familiar-
ity with PFDs, and 3.1% considered
themselves unable to contract pelvic
floor muscles. All women who gave
consent to participate in the study com-
piled at least part of the questionnaire
(rate of missing items, 0.7%). Overall
bowel dysfunctions (defined by answers
“2, a little”; “3, quite a lot”; and “4, very
much” to the question “How much do
your bowel symptoms bother you?”)
were reported by 29.6% of patients. The

total bowel domain score was 1.7£1.2.
Construct validity was confirmed;
moreover, the total bowel domain score
was significantly different between
patients with and without symptoms
(3.11.0 vs 1.2+0.7; P<.001), and the
difference resulted in more than 1 point,
which corresponds to the minimal
important difference.'” Table 2 summa-
rizes the prevalence of each specific
bowel symptom in the population of
the study. In our population, 66.6% of
pregnant women reported constipation,
with 72.7% reporting the need to strain.
Abnormal consistency was reported by
67.9% of women, whereas symptoms of
obstructed defecation were reported by
49.9% of patients. In contrast, urgency
was reported by 41.1% of patients.
Incontinence to flatus and incontinence
to stool were reported by 45.1% and
2.8% of patients, respectively. Overall
bowel symptoms were considered both-
ersome by 33.3% of women and nega-
tively affected the QoL of 16.4% of the
whole population. The influence of risk
factors on bowel symptoms is shown in
Table 3. Age >35 years was associated
with strain (OR, 1.47; P=.018), urgency
(OR, 1.40; P=.022), flatus incontinence
(OR, 1.82; P=.001), other than QoL
impairment (OR, 1.84; P<.001), and
bothering  symptoms (OR, 1.62;
P=.001). Familiarity with PFD was

variables.
BMI, body mass index; PFD, pelvic floor disorder.

& At the time of questionnaire compilation.

TABLE 1
Population characteristics
Characteristics Risk factor
Age (y) 33.0+4.9 >35y
272 (29.8)
BMI (kg/m?)? 27.0+4.2 >25 kg/m?
586 (64.4)
Nicotine Never users Previous users Current users
679 (73.6) 189 (20.5) 55 (6.0)
Familiarity with PFDs No Not known Yes
659 (71.3) 151 (16.3) 114 (12.3)
Pelvic floor contraction ability Yes Not known No
629 (68.6) 260 (28.4) 28 (3.1)

Data are presented as mean=standard deviation for continuous variables and absolute number (percentage) for noncontinuous
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identified as a risk factor for flatus
incontinence (OR, 1.60; P=.019) and
QoL impairment (OR, 2.07; P=.002).
Nicotine abuse was associated with an
increase in stool incontinence (OR,
2.99; P=.041), whereas PFC inability
was associated with alterations in fre-
quency (OR, 2.23; P=.033). Interest-
ingly, a BMI of >25 kg/m” has been
identified as a protective factor against
strain during defecation (OR, 0.69;
P=.018). Moreover, nicotine abuse and
age >35 years were found to be directly
related to the global burden of bowel
dysfunction, as expressed by the total
domain score (P=.010 and P=.001,
respectively) (Table 4).

Comment

Principal findings

Bowel symptoms, such as constipation
and fecal incontinence, are common
during pregnancy and are a cause of sig-
nificant patient distress and healthcare
burden. However, bowel function in the
context of pregnancy is an underinvesti-
gated topic by care providers. The real
prevalence of bowel dysfunctions in this
population is not well defined because of
the risk of underreporting and the lack
of tools validating bowel disorders in this
particular population of women. More-
over, common criteria used in the gen-
eral population to define constipation,
such as Rome IV criteria, are not vali-
dated in the pregnant population.'®
Here, we aimed to evaluate, in the third
trimester of pregnancy, the prevalence,
severity, risk factors, and effect of bowel
disorders on the emotional well-being of
pregnant women using a validated ques-
tionnaire for pregnant women (Italian
PFQPP). We found the following:

® Overall bowel dysfunctions were
reported by 29.6% of patients.

e Abnormal consistency and
obstructed defecation were reported
by 67.9% and 49.9% of patients,
respectively.

e Urgency, incontinence to flatus, and
incontinence to stool were reported
by 41.1%, 45.1%, and 2.8% of
patients, respectively.

® Bowel symptoms were considered
bothersome by 33.3% of women and
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TABLE 2

Prevalence and severity of bowel disorders

Variables Prevalence Score

1. Frequency 322 (35.1) 0.440.5
2. Consistency 624 (67.9) 0.74+0.5
3. Strain 668 (72.7) 1.0+0.8
4. Constipation 614 (66.6) 1.0+0.9
5. Flatus incontinence 416 (45.1) 0.6+0.8
6. Urgency 379 (41.1) 0.5+0.6
7. Stool smearing 57 (6.2) 0.1+0.3
8. Stool incontinence 26 (2.8) 0.0+0.2
9. Incomplete voiding 460 (49.9) 0.7+0.8
10. Quality of life impairment 151 (16.4) 0.24+0.5
11. Bothering symptoms 305 (33.3) 0.4+0.7

Mean severity scores=standard deviation are provided (range from 0 to 3 [maximal severity]).

Frigerio. Bowel disorders in the third trimester of pregnancy. Am J Obstet Gynecol Glob Rep 2023.

negatively affected the QoL of 16.4%
of the population.

e Familiarity with PFD, nicotine abuse,
PFC inability, and age >35 years
were found to be associated with at
least 1 symptom or score.

Results in the context of what is
known

In our study, we found that 66.6% of
pregnant women in the third trimester of
pregnancy complained of constipation,
with 67.9% of patients reporting the need
for strain. Traditionally, it is considered
that the prevalence of constipation
increases in the first and second trimes-
ters of pregnancy and decreases in the
third trimester of pregnancy and in the
postpartum period."”~"” This is believed
to be related to hormonal factors with

TABLE 3
Impact of risk factors
Variables BMI>25 kg/m? Age>35y Familiarity with PFDs Nicotine abuse PFC inability
1. Frequency P=.074 P=.948 P=.699 P=.810 P=.033°
OR=2.23
(95% Cl, 1.05—4.75)*
2. Consistency P=.986 P=.652 P=.936 P=.088 P=.699
3. Strain P=.018° P=.024° P=.520 P=.210 P=577
0R=0.69 OR=1.47
(95% Cl, 0.50—0.94)* (95% Cl, 1.05—2.05)*
4. Constipation P=.296 P=.074 P=.497 P=.491 P=.056
5. Flatus incontinence P=.983 P<.001% P=.019° P=.255 P=.510
0R=1.82 0R=1.60
(95% Cl, 1.36—2.42)" (95% Cl, 1.08—2.39)"
6. Urgency P=.631 P=.022° P=214 P=.506 P=.327
OR=1.40
(95% Cl, 1.05—1.86)"
7. Stool smearing P=192 P=.231 P=.660 P=136 P=.068
8. Stool incontinence P=.556 P=.923 P=913 P=.0417 P=.167
0R=2.99
(95% Cl, 1.00—8.99)"
9. Incomplete voiding P=.478 P=.685 P=.325 P=.482 P=.262
10. Quality of life P=.478 P<.001% P=.002° P=123 P=175
impairment OR=1.84 0R=2.07
(95% Cl, 1.28—2.64)* (95% Cl, 1.30—3.27)*
11. Bothering symptoms ~ P=.094 P=.001° P=133 P=.359 P=.423
0R=1.62
(95% ClI, 1.21—2.18)*
BMI, body mass index; C!, confidence interval; PFC, pelvic floor contraction; PFD, pelvic floor disorder; OR, odds ratio.
@ ORs with 95% Cls are provided for significant associations.
Frigerio. Bowel disorders in the third trimester of pregnancy. Am J Obstet Gynecol Glob Rep 2023.
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Data are presented as mean=-standard deviation.

@ Statistically significant correlation.

TABLE 4

Impact of risk factors on total bowel domain score

Variables Presence of risk factor Absence of risk factor Pvalue
BMI>25 kg/m? 1.7+1.2 1.8+1.2 .563
Age>35y 1.9+1.2 1.7£1.2 .0012
Familiarity for PFDs 1.9+1.1 1.741.2 179
Nicotine abuse 22414 1.741.2 .010%
PFC inability 1.9+1.4 1.7£1.2 .502

BMI, body mass index; PFC, pelvic floor contraction; PFD, pelvic floor disorder.

Frigerio. Bowel disorders in the third trimester of pregnancy. Am J Obstet Gynecol Glob Rep 2023.

progesterone playing a pivotal role in
bowel down-regulation.””  However,
other factors, such as the mechanical
changes associated with advancing gesta-
tion and fetal growth, may represent
major influences. Interestingly, in our
study, this prevalence was higher than
previously reported by other authors in
the same period of pregnancy, ranging
from 16% to 36%."" " However, consid-
ered studies evaluated the prevalence of
constipation in pregnancy based on the
Rome criteria, which has never been vali-
dated in a pregnant population. More-
over, it tends to underestimate the
condition, as shown in a study by Ponce
et al,”’ where the prevalence of constipa-
tion in fertile-age women based on self-
report was 2-fold higher than that based
on the Rome criteria. Interestingly, when
constipation is self-reported instead of
applying the Rome criteria in the same
population of women pregnant during
the last trimester, the prevalence rose
from 36% to 55%, which is much more
similar to the rate in our survey.19

Fecal incontinence is associated with
fewer problems in pregnancy. However,
its emotional, physical, social, and men-
tal effects might be devastating.”' >’
Moreover, its prevalence is likely under-
estimated, as demonstrated by the find-
ing that only 14% of symptomatic
women sought medical attention.”* The
maintenance of fecal continence is a
complex system involving normal stool
consistency and volume, normal colonic
transit time, a compliant rectum, inner-
vation of the pelvic floor and anal
sphincters, and the interplay among the

puborectalis muscle, rectum, internal
anal sphincter, and external anal
sphincter. Although most published
studies focus on the way of delivery as a
risk factor for incontinence, there is a
lack of data on the prevalence of this
condition in pregnancy.”>”® Our data
show a 41.4% of urgency in the third tri-
mester of pregnancy, with 45.1% of fla-
tus incontinence and 2.8% of stool
incontinence, showing a problem far
from being unusual. Although several
studies have analyzed the prevalence of
anal incontinence after pregnancy, there
are limited data on the characteristics of
this problem during this period. In late
pregnancy, these studies have shown a
prevalence ranging between 3% and
10% of fecal incontinence, affecting the
QoL.'””” In a large cross-sectional
study, the prevalence of anal inconti-
nence, intended as flatus or stool loss,
was higher during late pregnancy, with
an important effect on QoL.** In partic-
ular, 40.8% of the population analyzed
showed at least 1 episode of anal incon-
tinence, which is consistent with our
rate of flatus incontinence. Interestingly,
anal incontinence—related symptoms
seem to improve in the late postpartum
period and after 12 to 36 months,
according to available reports.””*"

Clinical implications

Our study evaluated the role of risk fac-
tors in the development of bowel disor-
ders with age >35 years, familiarity with
PFDs, nicotine abuse, and PFC inability
identified as independent risk factors
for at least 1 bowel symptom.

Specifically, age >35 years was associ-
ated with a greater number of symp-
toms, including the need for strain,
urgency, flatus incontinence, and over-
all bothersome bowel disorders. More-
over, both age >35 years and familiarity
with PFDs were associated with signifi-
cant QoL impairment (OR: 2.07 and
1.84, respectively). Both of them have
been previously identified as risk factors
for PFDs in pregnant and postpartum
women.!! In addition, nicotine abuse
was associated with stool incontinence
(OR, 2.99; P=.041). This has been previ-
ously observed by other authors in the
female population.”  Nicotine is
thought to have a defecation stimulus.
In particular, it allows the release of
nitric oxide, a molecule that has shown
a smooth muscle relaxing effect.”” We
can hypothesize that the association
between the relaxation of bowel smooth
muscle and the augmentation of
abdominal pressure because of the preg-
nant uterus can be a cause of this major
risk of stool incontinence.

Research implications

All these associations, previously not
reported or just considered of little
account, could be used as a base for bet-
ter counseling in the pregnant popula-
tion, trying to change the modifiable
attitudes and teaching high-risk patients
better behavior rules not only to treat
disorders but also to prevent disorders.

Strength and limitations

The major strengths of our study are the
large and homogeneous population
included, the multicenter design, and
the use of a specific validated question-
naire, which allowed the evaluation of
symptom prevalence, severity, and asso-
ciated risk factors. A study limitation is
represented by anonymity, which makes
it impossible to evaluate bowel function
before the onset of pregnancy, symp-
toms trend after birth, and, in general,
all the other potential influencers of
bowel function not investigated by the
questionnaire itself. However, anony-
mous questionnaires are more likely to
uncover symptoms that might other-
wise remain occult, and this may be
particularly important for symptoms
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that could be difficult to refer to physi-
cians because of embarrassment.

Conclusion

Our study proves that bowel symptoms
are extremely common in the third tri-
mester of pregnancy and can greatly
affect a patient’s QoL; therefore, bowel
symptoms deserve to be investigated
and managed by caregivers. Here, more
than half of the women suffered from at
least 1 bowel disorder, with constipation
and strain being the most widely
reported. Interestingly, 2.8% of preg-
nant women in the last trimester of
pregnancy suffered from stool inconti-
nence. Age, familiarity with PFDs, nico-
tine abuse, and PFC inability were
identified as significant risk factors for
at least 1 bowel symptom, with the first
2 items also being a predictor of signifi-
cant QoL impairment. The use of vali-
dated questionnaires represents a
precious tool to investigate functional
symptoms that could be very frequent
and disabling in pregnancy. This creates
the opportunity to improve prevention,
early diagnosis, and treatment, improv-
ing pregnant women’s QoL. [ |

ACKNOWLEDGMENTS

We thank the Urogynecology-Pelvic Floor
Working Group for supporting this project and
all obstetrics staff and physicians who helped
to collect the questionnaires.

Supplementary materials
Supplementary material associated with
this article can be found in the online
version at  doi:10.1016/j.xagr.2023.
100218.

REFERENCES

1. Milani R, Frigerio M, Cola A, Beretta C, Spel-
zini F, Manodoro S. Outcomes of transvaginal
high uterosacral ligaments suspension: over
500-patient single-center study. Female Pelvic
Med Reconstr Surg 2018;24:39-42.

2. Wald A, Van Thiel DH, Hoechstetter L, et al.
Effect of pregnancy on gastrointestinal transit.
Dig Dis Sci 1982;27:1015-8.

3. Bruce LA, Behsudi FM. Progesterone
effects on three regional gastrointestinal tis-
sues. Life Sci 1979;25:729-34.

6 AJOG Global Reports August 2023

4. Wald A. Constipation, diarrhea, and symp-
tomatic hemorrhoids during pregnancy. Gas-
troenterol Clin North Am 2003;32:309-22.

5. Muller-Lissner SA. Effect of wheat bran on
weight of stool and gastrointestinal transit time:
a meta analysis. Br Med J (Clin Res Ed)
1988;296:615-7.

6. Arnaud MJ. Mild dehydration: a risk factor of
constipation? Eur J Clin Nutr 2003;57(Suppl2):
S88-95.

7. Artal R, O'Toole M. Guidelines of the Ameri-
can College of Obstetricians and Gynecologists
for exercise during pregnancy and the postpar-
tum period. Br J Sports Med 2003;37:6-12.

8. Anderson AS. Constipation during preg-
nancy: incidence and methods used in its treat-
ment in a group of Cambridgeshire women.
Health Visit 1984;57:363-4.

9. Snooks SJ, Barnes PR, Swash M, Henry
MM. Damage to the innervation of the pelvic
floor musculature in chronic constipation. Gas-
troenterology 1985;89:977-81.

10. van Brummen HJ, Bruinse HW, van de Pol
G, Heintz AP, van der Vaart CH. Defecatory
symptoms during and after the first pregnancy:
prevalences and associated factors. Int Urogy-
necol J Pelvic Floor Dysfunct 2006;17:224-30.

11. Palmieri S, De Bastiani SS, Degliuomini R,
et al. Prevalence and severity of pelvic floor dis-
orders in pregnant and postpartum women. Int
J Gynaecol Obstet 2022;158:346-51.

12. O'Boyle AL, O'Boyle JD, Ricks RE,
Patience TH, Calhoun B, Davis G. The natural
history of pelvic organ support in pregnancy. Int
Urogynecol J Pelvic Floor Dysfunct 2003;
14:46-9.

13. Metz M, Junginger B, Henrich W, BaeBler
K. Development and validation of a question-
naire for the assessment of pelvic floor disor-
ders and their risk factors during pregnancy
and post partum. Geburtshilfe Frauenheilkd
2017;77:358-65.

14. Palmieri S, Cola A, Ceccherelli A, Mano-
doro S, Frigerio M, Vergani P. Italian validation
of the German Pelvic Floor Questionnaire for
pregnant and postpartum women. Eur J Obstet
Gynecol Reprod Biol 2020;248:133-6.

15. Baessler K, Junginger B. [Validation of a
pelvic floor questionnaire with improvement
and satisfaction scales to assess symptom
severity, bothersomeness and quality of life
before and after pelvic floor therapy]. Aktuelle
Urol 2011;42:316-22.

16. Lacy BE, Mearin F, Chang L, et al. Bowel
disorders. Gastroenterology 2016;150. 1393
—1407.e5.

17. Bradley CS, Kennedy CM, Turcea AM,
Rao SS, Nygaard IE. Constipation in preg-
nancy: prevalence, symptoms, and risk factors.
Obstet Gynecol 2007;110:1351-7.

18. Derbyshire E, Davies J, Costarelli V, Dett-
mar P. Diet, physical inactivity and the preva-
lence of constipation throughout and after
pregnancy. Matern Child Nutr 2006;2:127-34.

19. Kuronen M, Hantunen S, Alanne L, et al.
Pregnancy, puerperium  and perinatal

constipation - an observational hybrid survey
on pregnant and postpartum women and their
age-matched non-pregnant controls. BJOG
2021;128:1057-64.

20. Ponce J, Martinez B, Fernandez A, et al.
Constipation during pregnancy: a longitudinal
survey based on self-reported symptoms and
the Rome |l criteria. Eur J Gastroenterol Hepatol
2008;20:56-61.

21. Macmillan AK, Merrie AE, Marshall RJ,
Parry BR. The prevalence of fecal incontinence
in community-dwelling adults: a systematic
review of the literature. Dis Colon Rectum
2004;47:1341-9.

22, Fialkow MF, Melille JL, Lentz GM, Miller
EA, Miller J, Fenner DE. The functional and psy-
chosocial impact of fecal incontinence on
women with urinary incontinence. Am J Obstet
Gynecol 2003;189:127-9.

23. Melville JL, Fan MY, Newton K, Fenner D.
Fecal incontinence in US women: a population-
based study. Am J Obstet Gynecol
2005;193:2071-6.

24. MacArthur C, Bick DE, Keighley MR. Fae-
cal incontinence after childbirth. Br J Obstet
Gynaecol 1997;104:46-50.

25. Kepenekci |, Keskinkilic B, Akinsu F, et al.
Prevalence of pelvic floor disorders in the
female population and the impact of age, mode
of delivery, and parity. Dis Colon Rectum
2011;54:85-94.

26. Pretlove SJ, Thompson PJ, Toozs-Hob-
son PM, Radley S, Khan KS. Does the mode of
delivery predispose women to anal inconti-
nence in the first year postpartum? A compara-
tive systematic review. BJOG 2008;115:421—
34.

27. King VG, Boyles SH, Worstell TR, Zia J,
Clark AL, Gregory WT. Using the Brink score
to predict postpartum anal incontinence. Am
J Obstet Gynecol 2010;203. 486.e1-5.

28. Parés D, Martinez-Franco E, Lorente N,
Viguer J, Lopez-Negre JL, Mendez JR.
Prevalence of fecal incontinence in women
during pregnancy: a large cross-sectional
study. Dis Colon Rectum 2015;58:10
98-103.

29. Boyle R, Hay-Smith EJ, Cody JD, Merkved
S. Pelvic floor muscle training for prevention
and treatment of urinary and fecal incontinence
in antenatal and postnatal women: a short ver-
sion Cochrane review. Neurourol Urodyn
2014;33:269-76.

80. Dumoulin C, Hay-Smith EJ, Mac Habée-
Séguin G. Pelvic floor muscle training versus no
treatment, or inactive control treatments, for uri-
nary incontinence in women. Cochrane Data-
base Syst Rev 2014:CD005654.

31. Townsend MK, Matthews CA, Whitehead
WE, Grodstein F. Risk factors for fecal inconti-
nence in older women. Am J Gastroenterol
2013;108:113-9.

32. Shuttleworth CW, Sanders KM. Involve-
ment of nitric oxide in neuromuscular transmis-
sion in canine proximal colon. Proc Soc Exp
Biol Med 1996;211:16-23.


https://doi.org/10.1016/j.xagr.2023.100218
https://doi.org/10.1016/j.xagr.2023.100218
http://refhub.elsevier.com/S2666-5778(23)00059-X/sbref0001
http://refhub.elsevier.com/S2666-5778(23)00059-X/sbref0001
http://refhub.elsevier.com/S2666-5778(23)00059-X/sbref0001
http://refhub.elsevier.com/S2666-5778(23)00059-X/sbref0001
http://refhub.elsevier.com/S2666-5778(23)00059-X/sbref0001
http://refhub.elsevier.com/S2666-5778(23)00059-X/sbref0002
http://refhub.elsevier.com/S2666-5778(23)00059-X/sbref0002
http://refhub.elsevier.com/S2666-5778(23)00059-X/sbref0002
http://refhub.elsevier.com/S2666-5778(23)00059-X/sbref0003
http://refhub.elsevier.com/S2666-5778(23)00059-X/sbref0003
http://refhub.elsevier.com/S2666-5778(23)00059-X/sbref0003
http://refhub.elsevier.com/S2666-5778(23)00059-X/sbref0004
http://refhub.elsevier.com/S2666-5778(23)00059-X/sbref0004
http://refhub.elsevier.com/S2666-5778(23)00059-X/sbref0004
http://refhub.elsevier.com/S2666-5778(23)00059-X/sbref0005
http://refhub.elsevier.com/S2666-5778(23)00059-X/sbref0005
http://refhub.elsevier.com/S2666-5778(23)00059-X/sbref0005
http://refhub.elsevier.com/S2666-5778(23)00059-X/sbref0005
http://refhub.elsevier.com/S2666-5778(23)00059-X/sbref0006
http://refhub.elsevier.com/S2666-5778(23)00059-X/sbref0006
http://refhub.elsevier.com/S2666-5778(23)00059-X/sbref0006
http://refhub.elsevier.com/S2666-5778(23)00059-X/sbref0007
http://refhub.elsevier.com/S2666-5778(23)00059-X/sbref0007
http://refhub.elsevier.com/S2666-5778(23)00059-X/sbref0007
http://refhub.elsevier.com/S2666-5778(23)00059-X/sbref0007
http://refhub.elsevier.com/S2666-5778(23)00059-X/sbref0008
http://refhub.elsevier.com/S2666-5778(23)00059-X/sbref0008
http://refhub.elsevier.com/S2666-5778(23)00059-X/sbref0008
http://refhub.elsevier.com/S2666-5778(23)00059-X/sbref0008
http://refhub.elsevier.com/S2666-5778(23)00059-X/sbref0009
http://refhub.elsevier.com/S2666-5778(23)00059-X/sbref0009
http://refhub.elsevier.com/S2666-5778(23)00059-X/sbref0009
http://refhub.elsevier.com/S2666-5778(23)00059-X/sbref0009
http://refhub.elsevier.com/S2666-5778(23)00059-X/sbref0010
http://refhub.elsevier.com/S2666-5778(23)00059-X/sbref0010
http://refhub.elsevier.com/S2666-5778(23)00059-X/sbref0010
http://refhub.elsevier.com/S2666-5778(23)00059-X/sbref0010
http://refhub.elsevier.com/S2666-5778(23)00059-X/sbref0010
http://refhub.elsevier.com/S2666-5778(23)00059-X/sbref0011
http://refhub.elsevier.com/S2666-5778(23)00059-X/sbref0011
http://refhub.elsevier.com/S2666-5778(23)00059-X/sbref0011
http://refhub.elsevier.com/S2666-5778(23)00059-X/sbref0011
http://refhub.elsevier.com/S2666-5778(23)00059-X/sbref0012
http://refhub.elsevier.com/S2666-5778(23)00059-X/sbref0012
http://refhub.elsevier.com/S2666-5778(23)00059-X/sbref0012
http://refhub.elsevier.com/S2666-5778(23)00059-X/sbref0012
http://refhub.elsevier.com/S2666-5778(23)00059-X/sbref0012
http://refhub.elsevier.com/S2666-5778(23)00059-X/sbref0013
http://refhub.elsevier.com/S2666-5778(23)00059-X/sbref0013
http://refhub.elsevier.com/S2666-5778(23)00059-X/sbref0013
http://refhub.elsevier.com/S2666-5778(23)00059-X/sbref0013
http://refhub.elsevier.com/S2666-5778(23)00059-X/sbref0013
http://refhub.elsevier.com/S2666-5778(23)00059-X/sbref0013
http://refhub.elsevier.com/S2666-5778(23)00059-X/sbref0013
http://refhub.elsevier.com/S2666-5778(23)00059-X/sbref0014
http://refhub.elsevier.com/S2666-5778(23)00059-X/sbref0014
http://refhub.elsevier.com/S2666-5778(23)00059-X/sbref0014
http://refhub.elsevier.com/S2666-5778(23)00059-X/sbref0014
http://refhub.elsevier.com/S2666-5778(23)00059-X/sbref0014
http://refhub.elsevier.com/S2666-5778(23)00059-X/sbref0015
http://refhub.elsevier.com/S2666-5778(23)00059-X/sbref0015
http://refhub.elsevier.com/S2666-5778(23)00059-X/sbref0015
http://refhub.elsevier.com/S2666-5778(23)00059-X/sbref0015
http://refhub.elsevier.com/S2666-5778(23)00059-X/sbref0015
http://refhub.elsevier.com/S2666-5778(23)00059-X/sbref0015
http://refhub.elsevier.com/S2666-5778(23)00059-X/sbref0016
http://refhub.elsevier.com/S2666-5778(23)00059-X/sbref0016
http://refhub.elsevier.com/S2666-5778(23)00059-X/sbref0016
http://refhub.elsevier.com/S2666-5778(23)00059-X/sbref0017
http://refhub.elsevier.com/S2666-5778(23)00059-X/sbref0017
http://refhub.elsevier.com/S2666-5778(23)00059-X/sbref0017
http://refhub.elsevier.com/S2666-5778(23)00059-X/sbref0017
http://refhub.elsevier.com/S2666-5778(23)00059-X/sbref0018
http://refhub.elsevier.com/S2666-5778(23)00059-X/sbref0018
http://refhub.elsevier.com/S2666-5778(23)00059-X/sbref0018
http://refhub.elsevier.com/S2666-5778(23)00059-X/sbref0018
http://refhub.elsevier.com/S2666-5778(23)00059-X/sbref0019
http://refhub.elsevier.com/S2666-5778(23)00059-X/sbref0019
http://refhub.elsevier.com/S2666-5778(23)00059-X/sbref0019
http://refhub.elsevier.com/S2666-5778(23)00059-X/sbref0019
http://refhub.elsevier.com/S2666-5778(23)00059-X/sbref0019
http://refhub.elsevier.com/S2666-5778(23)00059-X/sbref0019
http://refhub.elsevier.com/S2666-5778(23)00059-X/sbref0020
http://refhub.elsevier.com/S2666-5778(23)00059-X/sbref0020
http://refhub.elsevier.com/S2666-5778(23)00059-X/sbref0020
http://refhub.elsevier.com/S2666-5778(23)00059-X/sbref0020
http://refhub.elsevier.com/S2666-5778(23)00059-X/sbref0020
http://refhub.elsevier.com/S2666-5778(23)00059-X/sbref0020
http://refhub.elsevier.com/S2666-5778(23)00059-X/sbref0021
http://refhub.elsevier.com/S2666-5778(23)00059-X/sbref0021
http://refhub.elsevier.com/S2666-5778(23)00059-X/sbref0021
http://refhub.elsevier.com/S2666-5778(23)00059-X/sbref0021
http://refhub.elsevier.com/S2666-5778(23)00059-X/sbref0021
http://refhub.elsevier.com/S2666-5778(23)00059-X/sbref0022
http://refhub.elsevier.com/S2666-5778(23)00059-X/sbref0022
http://refhub.elsevier.com/S2666-5778(23)00059-X/sbref0022
http://refhub.elsevier.com/S2666-5778(23)00059-X/sbref0022
http://refhub.elsevier.com/S2666-5778(23)00059-X/sbref0022
http://refhub.elsevier.com/S2666-5778(23)00059-X/sbref0023
http://refhub.elsevier.com/S2666-5778(23)00059-X/sbref0023
http://refhub.elsevier.com/S2666-5778(23)00059-X/sbref0023
http://refhub.elsevier.com/S2666-5778(23)00059-X/sbref0023
http://refhub.elsevier.com/S2666-5778(23)00059-X/sbref0024
http://refhub.elsevier.com/S2666-5778(23)00059-X/sbref0024
http://refhub.elsevier.com/S2666-5778(23)00059-X/sbref0024
http://refhub.elsevier.com/S2666-5778(23)00059-X/sbref0025
http://refhub.elsevier.com/S2666-5778(23)00059-X/sbref0025
http://refhub.elsevier.com/S2666-5778(23)00059-X/sbref0025
http://refhub.elsevier.com/S2666-5778(23)00059-X/sbref0025
http://refhub.elsevier.com/S2666-5778(23)00059-X/sbref0025
http://refhub.elsevier.com/S2666-5778(23)00059-X/sbref0026
http://refhub.elsevier.com/S2666-5778(23)00059-X/sbref0026
http://refhub.elsevier.com/S2666-5778(23)00059-X/sbref0026
http://refhub.elsevier.com/S2666-5778(23)00059-X/sbref0026
http://refhub.elsevier.com/S2666-5778(23)00059-X/sbref0026
http://refhub.elsevier.com/S2666-5778(23)00059-X/sbref0026
http://refhub.elsevier.com/S2666-5778(23)00059-X/sbref0027
http://refhub.elsevier.com/S2666-5778(23)00059-X/sbref0027
http://refhub.elsevier.com/S2666-5778(23)00059-X/sbref0027
http://refhub.elsevier.com/S2666-5778(23)00059-X/sbref0027
http://refhub.elsevier.com/S2666-5778(23)00059-X/sbref0028
http://refhub.elsevier.com/S2666-5778(23)00059-X/sbref0028
http://refhub.elsevier.com/S2666-5778(23)00059-X/sbref0028
http://refhub.elsevier.com/S2666-5778(23)00059-X/sbref0028
http://refhub.elsevier.com/S2666-5778(23)00059-X/sbref0028
http://refhub.elsevier.com/S2666-5778(23)00059-X/sbref0028
http://refhub.elsevier.com/S2666-5778(23)00059-X/sbref0028
http://refhub.elsevier.com/S2666-5778(23)00059-X/sbref0029
http://refhub.elsevier.com/S2666-5778(23)00059-X/sbref0029
http://refhub.elsevier.com/S2666-5778(23)00059-X/sbref0029
http://refhub.elsevier.com/S2666-5778(23)00059-X/sbref0029
http://refhub.elsevier.com/S2666-5778(23)00059-X/sbref0029
http://refhub.elsevier.com/S2666-5778(23)00059-X/sbref0029
http://refhub.elsevier.com/S2666-5778(23)00059-X/sbref0030
http://refhub.elsevier.com/S2666-5778(23)00059-X/sbref0030
http://refhub.elsevier.com/S2666-5778(23)00059-X/sbref0030
http://refhub.elsevier.com/S2666-5778(23)00059-X/sbref0030
http://refhub.elsevier.com/S2666-5778(23)00059-X/sbref0030
http://refhub.elsevier.com/S2666-5778(23)00059-X/sbref0030
http://refhub.elsevier.com/S2666-5778(23)00059-X/sbref0030
http://refhub.elsevier.com/S2666-5778(23)00059-X/sbref0031
http://refhub.elsevier.com/S2666-5778(23)00059-X/sbref0031
http://refhub.elsevier.com/S2666-5778(23)00059-X/sbref0031
http://refhub.elsevier.com/S2666-5778(23)00059-X/sbref0031
http://refhub.elsevier.com/S2666-5778(23)00059-X/sbref0032
http://refhub.elsevier.com/S2666-5778(23)00059-X/sbref0032
http://refhub.elsevier.com/S2666-5778(23)00059-X/sbref0032
http://refhub.elsevier.com/S2666-5778(23)00059-X/sbref0032
http://www.ajog.org

	Prevalence and severity of bowel disorders in the third trimester of pregnancy
	Introduction
	Methods and Materials
	Results
	Comment
	Principal findings
	Results in the context of what is known
	Clinical implications
	Research implications
	Strength and limitations

	Conclusion
	Acknowledgments
	Supplementary materials
	References



