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Abstract
Introduction and hypothesis Pelvic floor disorders (PFD),
including urinary incontinence, anal incontinence, and
pelvic organ prolapse, are common and have a negative
effect on the quality of life of women. Treatment is asso-
ciated with morbidity and may not be totally satisfactory.
Prevention of PFDs, when possible, should be a primary
goal. The purpose of this paper is to summarise the cur-
rent literature and give an evidence-based review of the
prevention of PFDs
Methods A working subcommittee from the International
Urogynecological Association (IUGA) Research and
Development (R&D) Committee was formed. An initial
document addressing the prevention of PFDs was drafted,
based on a review of the English-language literature.

After evaluation by the entire IUGA R&D Committee,
revisions were made. The final document represents the
IUGA R&D Committee Opinion on the prevention of
PFDs.
Results This R&D Committee Opinion reviews the literature
on the prevention of PFDs and summarises the findings with
evidence-based recommendations.
Conclusions Pelvic floor disorders have a long latency,
and may go through periods of remission, thus making
causality difficult to confirm. Nevertheless, prevention
strategies targeting modifiable risk factors should be in-
corporated into clinical practice before the absence of
symptomatology.
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Abbreviations
AI Anal incontinence
CD Caesarean delivery
LA Levator avulsion
OAB Overactive bladder
OASIS Obstetric anal sphincter injuries
PFD Pelvic floor disorder
PFM Pelvic floor muscle
PFMT Pelvic floor muscle training
POP Pelvic organ prolapse
SUI Stress urinary incontinence
UI Urinary incontinence
VD Vaginal delivery
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Introduction

Pelvic floor disorders (PFDs) include urinary incontinence
(UI), anal incontinence (AI), and pelvic organ prolapse
(POP). PFDs are common, affecting at least one quarter of
women, with a significant impact on the quality of life [1].
The differential prevalence of PFD in various populations and
cultures around the world has not been determined when using
the same definition and time framework. Nevertheless, the
morbidity and economic impact of UI is a well-recognised
worldwide health problem [2]. Although conservative therapy
is available, many women undergo surgical treatment for
PFD. Based on a recent claims and encounters database in
the USA, the estimated lifetime risk of undergoing surgery
to treat POP or stress urinary incontinence (SUI) is 20 % [3].
Even though the surgical treatment of SUI is fairly successful
and durable, a significant proportion or women who undergo
POP repair experience symptomatic recurrence. Surgical and
nonsurgical treatment of AI remains far from satisfactory, es-
pecially in the long term. Overactive bladder syndrome
(OAB) continues to cause significant morbidity, especially
in the elderly, and to be resistant to effective management [4].

Since the treatment of PFD is less than optimal, strategies
for the prevention of PFD are imperative. Retrospective cohort
studies have found that the strongest contributor to PFD is
vaginal birth [5–8]. However, as the majority of women who
give birth vaginally do not develop PFD, a strategy of only
caesarean delivery (CD) would expose most women to unnec-
essary surgical risks. The identification of women at highest
risk of developing symptomatic PFD following vaginal deliv-
ery (VD) is a key strategy in the field of urogynecology. A
recent publication outlined a potential scoring system (BUR-
CHOICE^) that could potentially be utilised to predict the risk
of future PFD associated with vaginal birth, and therefore be
decreased by CD [9].

Besides childbirth, biological factors, such as ethnicity and
a family history of PFD [9], and possibly environmental fac-
tors, as detailed below, contribute to the development of PFD.
Population-based studies have reported that only 33 % of
cases of UI are attributable to VD. [10]. Although operative
vaginal birth is the strongest risk factor for AI, CD is not
deemed protective, especially when AI is remote from deliv-
ery [6]. Increasing parity is strongly associated with the devel-
opment of POP [11], but again, CD is not protective [6].
Clearly, childbirth is not the only contributor to the develop-
ment of PFD.

The purpose of this International Urogynecological
Associat ion (IUGA) Research and Development
Committee Opinion is to review the current literature re-
garding the prevention of PFD and provide an evidence-
based summary of current knowledge. In this article,
PFDs to be discussed under preventive strategies include:
all types of UI, symptoms of OAB, AI, and POP.

Prevention will include primary prevention and the pre-
vention of progression to a more symptomatic condition.

Materials and methods

During the 39th annual IUGAmeeting in 2014, a subcommit-
tee in the R&D Committee of IUGAwas formed and assigned
the task to perform a review addressing the prevention of PFD,
specifically UI, AI, and POP. Members of this subcommittee
(the authors of this article) individually reviewed separate as-
pects related to the topic of the prevention of PFDs: pregnancy
and delivery, pelvic floor muscle training (PFMT), medical
conditions and comorbidities, lifestyle factors, and medica-
tions, in addition to basic science relevant to available clinical
data. A review of the English-language literature was per-
formed by searching the electronic databases of MEDLINE,
PubMed, and Google Scholar until 1 November 2015, using
relevant key words. Pertinent English-language publications,
including abstracts presented in meetings, referred to by arti-
cles identified using this search strategy, were also reviewed.
Where appropriate, publications with the highest level of ev-
idence were included. Initially, each aspect was addressed by
two subcommittee members, always including the corre-
sponding author (T.B). At a later stage, the manuscript was
circulated among all members, and comments were solicited
and taken into account until a consensus was reached. As
preventive strategies are diverse, and affect different aspects
of PFDs in different populations, the outcome of the task is
best defined as an integrative review.

Pregnancy and delivery

Since VD is the most common cause of pelvic floor dysfunc-
tion in women, it is vital that obstetric care is optimised to
reduce the negative consequences of this event for the pelvic
floor.

Anal incontinence in women is multifactorial. However,
the link between obstetric anal sphincter injuries (OASIS)
and the persistence of AI many years later is well established
[12]. Consequently, preventing OASIS, or at least, its recog-
nition and early repair, are crucial in the prevention of AI.

Over the last decade, there has been accumulating evidence
about levator avulsion (LA) as a significant etiological factor
in the development of POP [13]. LA occurs when the
pubovisceral (commonly referred to as pubococcygeus and
puborectalis) muscle is detached—partially or completely—
from the inner surface of the pubic bone during VD. Although
it can be appreciated by finger palpation of the trained indi-
vidual, such injury is occult, is not screened for, and is best
quantified by MRI or three-dimensional ultrasound. Contrary
to an established role of LA in the development of POP, the
link between LA and SUI or AI remains inconclusive [13].
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Advancedmaternal age at first birth is now acknowledged as a
major risk factor for LA, the odds of which increase 10 % per
year of age. [14].

Maternal age is an independent risk factor for postpartum
SUI [15]. Furthermore, the link of advanced maternal age to
long-termUI was demonstrated in a 20-year national cohort of
primiparous women where the estimated increased risk was
3 % per year of childbirth delay [7]. Women older than
30 years at the time of first delivery are twice as likely to
undergo subsequent SUI or POP surgery as their younger
counterparts, irrespective of the mode of delivery [16].
Finally, advanced maternal age is also an established risk fac-
tor for OASIS [17].

Antenatal care

Massage and stretching

A 2013 Cochrane review concluded that although antenatal
perineal massage reduces the overall incidence of Bperineal
trauma^ (including episiotomy) in primiparous women, it
did not affect the incidence of OASIS [18]. An inflatable sil-
icon balloon designed to stretch the vagina and perineum in
late pregnancy (Epi-No®) was claimed to decrease the inci-
dence of perineal trauma. The results of a systematic review,
however, failed to demonstrate protection against OASIS [19].

Antepartum PFMT

Two systematic reviews concluded that continent pregnant
women who were randomised to intensive antenatal PFMT
had an approximately 30 % decrease in reports of UI up to
6 months post-partum (risk ratio 0.71, 95 % CI: 0.54 to 0.95)
compared with women randomised to no PFMT or usual an-
tenatal care [20, 21]. This was based on the combined results
of five trials.

A recent RCT demonstrated that exercise, which included
10 min of PFMT for 22 weeks antenatally, resulted in signif-
icant improvement in both UI and amount of leakage at 36–
40 weeks’ pregnancy, compared with usual care, with only
information on PFMT by a midwife [22]. Importantly,
PFMTwas taught by trained sport instructors without former
assessment of the ability to contract the pelvic floor muscles
(PFMs). This was the first study to demonstrate that effective
PFMT can be provided without previous palpation or other
clinical assessment of PFM function.

Weight of mother and infant

A higher BMI at term is the best predictor for the persistence
of UI symptoms at 2 years postpartum, when these symptoms
start during pregnancy [23]. This finding was also confirmed
in two cohorts of nulliparous women at 12 years and 20 years

after delivery [7, 24]. Although the effect of birth weight on
the incidence of POP and UI is not consistent among studies
[7, 11, 24], macrosomia continues to be an independent risk
factor for the occurrence of OASIS [17, 25].

Intra-partum care

Warm compresses

Application of warm compresses to the perineum during the
second stage of labour is associated with a significant reduc-
tion in OASIS (RR 0.48, 95 % CI 0.28 to 0.84) [26]. A pro-
tective effect of similar magnitude was observed with introital
massage during the second stage [26]. Furthermore, the appli-
cation of warm packs was found in one RCT involving 717
primiparas, associated with a significantly lower incidence of
UI at 3 months postpartum [27]. No long-term data are avail-
able regarding this intervention.

Epidural

Studies evaluating the effect of intrapartum epidural analgesia
on OASIS rates had conflicting results. However, when mul-
tiple regression analysis was performed in a large retrospec-
tive cohort study, thus eliminating confounding variables, a
net protective effect of epidural was observed (adjusted OR
0.84) [25]. Epidural use was also found to be associated with a
lower risk of LAwhen 4D ultrasound findings at 3–4 months
postpartum were compared with those in late pregnancy [28].

Duration of the second stage of labour

The maximum pressures received by the PFMs during the
second stage of labour are higher than the increased intra-
vaginal pressures for coughing and straining [29]. In fact,
by the end of the second stage, the pelvic floor levator
muscles should be able to stretch 3.5 times their original
length without rupturing. Although the duration of the
second stage is positively correlated with the risk of leva-
tor muscle avulsion [30], the link to PFD has not been
consistently proven. The higher incidence of operative
vaginal deliveries following a longer second stage may
present a confounding variable [31]. No long-term data
are available regarding the effect of interventions aimed
at shortening the second stage. Fundal pressure, including
the use of an Bobstetric belt,^ has not shown any definite
protective effect regarding OASIS [32]. Similarly, no con-
clusive evidence was reached when analysing the results
of heterogeneous studies addressing pushing methods or
the absence of bearing during the second stage [33].
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Posture during vaginal birth

The risk of OASIS in relation to posture during delivery has
not been studied in a randomised fashion. Based on the
Obstetric Database in Sweden, including more than 113,000
singleton spontaneous vaginal births with no episiotomy, the
rate of OASIS was evaluated in the following positions: sit-
ting, lithotomy, lateral, on knees, birth seat, supine, squatting,
and standing [34]. The rate of OASIS was highest in the li-
thotomy position, and lowest when birth took place while
standing. Lateral position during delivery had a slightly pro-
tective effect in primiparas [34].

Assisted delivery

Manual perineal support during delivery of the head, frequent-
ly referred to as the Bhands on^ technique, comprises a wide
variety of manoeuvres, including Ritgen’s. Although a meta-
analysis of five RCTs demonstrated no protective effect from
the Bhands on^ policy, evaluation of seven non-randomised
trials (including two large interventional programmes in
Norway) showed a clear benefit, as the incidence of OASIS
was cut in half [35]. Although perineal support techniques
vary, a common goal is a slow, controlled delivery of the head.

Episiotomy

A 2012 Cochrane review concluded that, compared with
routine episiotomy, Brestrictive^ episiotomy results in less
severe perineal trauma, including OASIS (RR 0.67, 95 %
CI 0.49 to 0.91), at the cost of almost doubling the ante-
rior perineal trauma rate, but with no difference in
dyspareunia or UI [36]. The key issue in interpreting these
findings is to question whether the Brestrictions^ or fac-
tors favouring episiotomy constitute confounding vari-
ables. This was arguably clarified by Räisänen et al. in a
retrospective study evaluating a total of 64,000 women
[37]. When well-established OASIS risk factors such as
birth weight, instrumental delivery, previous caesarean de-
livery, length of second stage, age and parity were
accounted for in a matched pair analysis, episiotomy ac-
tually prevented 23 % of OASIS in primiparous women,
but a 61 % increased incidence was observed in second or
subsequent vaginal births [37]. A potentially protective
role for episiotomy was further suggested in a retrospec-
tive study evaluating 214,256 primiparous women.
Multiple regression analysis revealed that episiotomy
lowered the risk of OASIS during vacuum delivery (OR,
0.60; 95 % CI, 0.56–0.65) [25]. It is noteworthy that these
two studies took place in Finland and Denmark, where
episiotomies are almost exclusively mediolateral or later-
al, as acknowledged by the authors. Finally, in a 20-year
national cohort of primiparous women in Sweden, the

prevalence of faecal incontinence following VD with epi-
siotomy was the same as that following CD, but doubled
with the presence of a perineal tear [38].

There is level I evidence that midline episiotomy is associ-
ated with a higher rate of OASIS, compared with mediolateral
episiotomy, in spite of quicker resumption of sexual activity
and better cosmetic appearance of the scar [39]. Studies that
addressed the Boptimal angle^ of episiotomy to avoid OASIS
were plagued with several limitations [40]. First, the length of
episiotomy was rarely accounted for. Second, the Bplanned
for^ angle of episiotomy at the time of incision has a poor
correlation with the actual angle after delivery, mostly because
of Bperineal deformity^ during crowning. Such deformity is
also affected by the timing of the episiotomy. Despite these
limitations, there seems to be a consensus that episiotomies
close to the midline carry a higher risk of OASIS than lateral
ones [41]. This relationship is not linear, as the most lateral of
episiotomies—the horizontal—actually carries the highest
risk of OASIS [41].

Instrumental delivery

A 2010 Cochrane review concluded that forceps use carries at
least twice the risk of causing OASIS compared with vacuum-
assisted delivery [42]. In addition, forceps use was consistent-
ly found to increase the odds of LA compared with non-
instrumental or vacuum-assisted delivery, with an odds ratio
ranging between 3 and 32 in 16 different studies [43]. When
women were evaluated 16–24 years after the first delivery,
forceps delivery was associated with a higher incidence of
POP, LA and larger hiatal areas compared with vacuum-
assisted and non-instrumental deliveries [44]. In another
study, forceps use, not vacuum-assisted delivery, was linked
to a higher prevalence of faecal incontinence, compared with
CD 12 years after birth [45].

OASIS repair

There has been an ongoing debate regarding the ideal method
for the repair of OASIS. A Cochrane review analysing six
trials involving 588 women concluded that the overlap tech-
nique was superior to the end-to-end method with regard to
faecal urgency and AI at 1 year. These benefits do not seem to
persist at 3 years, although the number of subjects at follow-up
was small [46].

Structured training in OASIS repair, including workshops
conducted during and outside professional society meetings,
is believed to potentially decrease the incidence of the sequel-
ae of OASIS. In a survey involving 311 obstetricians (most
were from the UK) attending a structured training course in
OASIS repair, 87 % felt that their training was not satisfactory
when performing their first unsupervised repair. Following the
course, there was a significant improvement in the

1788 Int Urogynecol J (2016) 27:1785–1795



identification and repair techniques of OASIS [47]. Whether
this will lead to decreased AI in the long term remains to be
determined.

Obstructed labour

Avoidance of obstructed labour helps reduce the incidence of
obstetric fistula, among other advanced PFDs. In low-resource
countries, improving obstetric care is a long-term goal that
requires substantial socio-economic development and atten-
tion to the status of women. In the meantime, establishing
birthing centres where women at risk are admitted before la-
bour, and the use of simple tools such as the fistula index
(multiplying the height in centimetres by the number of
knuckles that can be accommodated between the ischial tu-
berosities) may help to identify patients at risk of obstructed
labour who can be offered Caesarean delivery from the outset
[48].

The role of Caesarean delivery in the prevention of PFD

Although UI, and even POP, may be encountered in nullipa-
rous women [10], birth is clearly the most important risk factor
for the presence of PFD. The critical question is whether CD
significantly decreases the prevalence of PFD, compared with
VD. Longitudinal studies evaluating the effect of mode of
delivery should ideally be conducted over a long time span.
PFDs, as complex multifactorial conditions, not only have a
long latency from the Btime of insult^, such as birth, but may
also have various remission rates.

Two large longitudinal studies, based on a symptom
questionnaire, were instrumental in clarifying the possible
protective role of CD. The first, a 12-year longitudinal
study, surveyed 3,763 women in the UK and New
Zealand, and concluded that only exclusive CD was pro-
tective of UI, compared with VD, or a combination of
vaginal and Caesarean birth [45]. This protection was of
equal magnitude whether the CD was pre-labour or post-
labour. The prevalence of AI, on the other hand, did not
change with the mode of delivery, although it increased
with forceps use, but not with vacuum-assisted delivery.
The second study, a 20-year national cohort in Sweden,
surveyed 5,236 women with only one singleton birth
(1985–1988), thus eliminating the cumulative effects of
obstetric events along with their confounding variables
[7, 8, 38, 49]. When self-reported symptoms in a ques-
tionnaire (returned by 65 % of the cohort, 20 years post-
partum) were evaluated, the prevalence of all types of UI
was higher after VD compared with CD (OR 1.42 for
SUI, 1.66 for urgency UI, 1.46 for MUI), with no differ-
ence between pre-labour and post-labour CD [49].
Importantly, CD was no more protective when the infant’s
weight was <3,000 g. Again, advanced maternal age and

BMI, in addition to current BMI, were independent con-
tributing factors. In addition, symptoms of POP were two
and a half times more prevalent following VD compared
with CD [8]. The combination of short stature (<160 cm)
and macrosomia (>4,000 g) was particularly detrimental.
As for faecal incontinence, the prevalence was higher
with VD (OR 1.43), but episiotomy performance was pro-
tective as it rendered the risk equal to that following CD
[38]. Finally, when 1,011 women were recruited for eval-
uation 5–10 years following their first delivery, spontane-
ous vaginal birth was found to be associated with a much
increased prevalence of POP to or beyond the hymen,
compared with CD (OR 5.6, 95 % CI 2.2–14.7), although
75 % were still asymptomatic at the time of recruitment
[5]. Operative vaginal birth was associated with an even
worse outcome regarding all PFD.

The strongest level of evidence regarding the incidence of
UI as related to the mode of delivery comes from an interna-
tional trial that randomised 1,940 pregnant women with
Breech singletons (estimated fetal weight <4,000 g) to vaginal
or Caesarean birth [50, 51]. Evaluation at 3 months postpar-
tum revealed a lower UI prevalence in women with CD (RR
0.62; 95 % CI 0.41–0.93) [50]. However, there was no statis-
tically significant difference at 2 years postpartum [51]. This
finding is in agreement with the results of a longitudinal study
that surveyed 1,481 primiparous women annually for 1 to
5 years, starting at least 5 years postpartum. Although SUI
and OAB symptoms were more common and more severe
after VD compared with CD, the differences between the
two groups narrowed over time. This was mostly due to a
progressively increasing incidence of symptoms with the
Caesarean group over time [52].

It follows that although CD—before or after labour—con-
fers some protection, it does not totally prevent the incidence
of PFD later in life.

Identification of established PFD risk factors before
counselling an individual pregnant woman regarding the
benefit/risk analysis of CD, is a wise strategy [9, 53]. These
risk factors are: race, family history of PFD, maternal age,
height, BMI, UI before or during pregnancy, and estimated
fetal weight. Although the quantification of this score is a very
ambitious goal, the evaluation of these factors represents an
excellent introduction to the discussion and counselling of
mothers-to-be. The other variable in the equation is the num-
ber of children desired [9]. Assuming comparable perinatal
outcome, maternal morbidity following>2 Caesarean births
is well recognised, and could even be life-threatening in cases
of placenta praevia, percreta, or uterine rupture [54]. Global
estimates for 2015 reveal that the total fertility rate continues
to vary widely in different regions of the world (0.81 to 6.76),
with the highest estimates encountered in the underdeveloped
countries [55]. Consequently, recommendations cannot be
made globally, even when resources are accounted for.
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PFMT in the context of prevention

There is Level 1a evidence that PFMT is effective in treating
SUI, MUI, and POP in the general female population [21, 56].
However, the role of PFMT in the primary prevention of UI
and POP is less clear. Primary prevention studies are sparse
and difficult to conduct as they should ideally last for decades.

Systematic reviews conclude that nulliparous continent
women who participated in an intensive and supervised
PFMT programme were less likely to experience UI from late
pregnancy up to 6 months postpartum [21]. However, studies
in women with and without UI following delivery show less
clear results, and the long-term effect of PFMT in the postpar-
tum period is not yet established. In one study, the absence of
benefits of PFMT was found to be unrelated to the status of
levator defect following delivery [57]. As these studies com-
bined continent and incontinent women, the role of postpar-
tum PFMT in the primary prevention of UI is difficult to
ascertain.

There are no preventive studies on PFMT in UI in the
general population of premenopausal women. Only one study
evaluated the effect of a diverse Bbehavioural modification
programme^ combined with PFMT in asymptomatic conti-
nent menopausal women aged>55 years (n=359). One year
after randomisation, the intervention group had a better conti-
nence status (p=0.01), pelvic muscle strength and voiding
frequency [58].

Systematic reviews found no studies on the primary pre-
vention of PFDs in POP [21, 56]. An abstract was presented at
the International Continence Society Annual Meeting in 2014
showing that in 407 women with and without POP, those
randomised to five sessions of PFMT per week had signifi-
cantly lower POP scores after 2 years compared with the con-
trol group [59]. The authors concluded that PFMT can be
effective in reducing prolapse symptoms in a non-clinical pop-
ulation of women who had not sought treatment for prolapse.

Some epidemiological studies have found that women who
participate in regular exercise are less likely to experience UI
[21]. However, it is difficult to conclude whether women are
active because they do not leak or vice versa. On the other
hand, there is solid evidence that physically active women and
elite athletes have a higher prevalence of UI [60, 61]. To date
no RCT has been performed on the effect of general physical
activity or exercise training on PFM strength or UI or POP
[21].

Medical conditions and comorbidity

Studying the impact of diabetes, obesity, constipation, and
chronic obstructive pulmonary disease on the develop-
ment of PFD is limited by two obstacles. First, longitudi-
nal studies evaluating the incidence of PFD before and
after the onset of these conditions are sparse. Second,

women often suffer from more than one condition, and
interventions may be combined and individualised, mak-
ing it difficult to identify the outcome of the exact pre-
ventive measure.

Diabetes mellitus

One study showed no correlation between the earlier intensive
treatment of type 1 diabetes mellitus and the prevalence of UI
in later life versus conventional treatment [62]. Preventive
effects of early diabetes treatment on POP remain unclear
[11].

Obesity

Obesity is now a global pandemic, as the prevalence in the
developing world has been escalating over the last few de-
cades. Possible factors include urbanisation and allegedly
adoption of the Bindustrialised diet^, with refined oils and
carbohydrates [63]. Obesity has been identified as a risk factor
for UI in many epidemiological studies [7], and the prevalence
of both UUI and SUI increases proportionately with rising
BMI. There is evidence that weight loss in obese women,
whether achieved through non-surgical interventions or with
bariatric surgery, leads to the improvement of UI, OAB symp-
toms and, although to a lesser extent, AI symptoms [64].

In the context of prevention, the question is whether weight
gain per se leads to the development of symptoms of PFD.
Evidence from the SWAN study suggests that weight gain in
women who were continent at baseline might be a significant
risk factor for developing incontinence [65]. In another cohort
of middle-aged women over an 18-year period, weight gain
was associated with the development of UI [66]. The shorter
the time span over which weight gain takes place, the higher
the risk of developing UI [67]. Although increased intra-
abdominal pressure (IAP) as a precipitating factor is a simple
and attractive concept, the scientific evidence is lacking;
higher BMI is not synonymous with Bcentral adiposity .̂
Interestingly, a 5-year longitudinal study concluded that spe-
cifically waist circumference gains were associated with new
onset UI [68].

Pre-pregnant BMI is not an independent risk factor for
OASIS [17, 25]. Nevertheless, the prevalence of faecal incon-
tinence increases with BMI [45, 69]. The odds of faecal in-
continence increase by 6% for each unit increase in BMI [38].

Obesity is also a significant risk factor for POP [11]. A
secondary analysis that included women aged 50–79, enrolled
in theWHI study, concluded that being overweight or obese is
associated with faster progression of POP, compared with
women with lower BMI [70]. Weight loss was not associated
with the regression of POP [70].
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Asthma and chronic obstructive pulmonary disease

A prospective cohort of middle-aged and older women has
shown that the participants with chronic obstructive pulmo-
nary disorder at baseline were more likely to report UI pro-
gression [71]. Asthma was found to be associated with Binci-
dent^ or new onset UI in a cohort of women followed over
5 years [68]. In contrast, pulmonary disease does not appear to
be a risk factor for POP [11].

Constipation

The intra-abdominal peak pressure values during straining are
not as high as for a cough [72], but the pressure is more
sustained. This underlies the importance of constipation as a
mechanically challenging condition to the integrity of pelvic
supporting structures, especially after changes in mechanical
properties secondary to aging, repetitive trauma, or childbirth
[73]. Straining during defecation is reported to increase the
risk of SUI and urinary urgency [74, 75]. However, there is
no evidence that treating constipation prevents the incidence
or progression of UI, although both constipation and UI ap-
pear to be improved by certain behavioural interventions.

As for POP, a meta-analysis did not confirm an association
between POP and constipation [11].

Lifestyle

Fluid intake

Manipulation of fluid intake is commonly undertaken in con-
junction with other behavioural approaches, and mostly in
symptomatic subjects. Furthermore, the instructions on mod-
ifying the amount of intake are generally individualised. No
data exist regarding fluid intake and the onset of UI or OAB.

Caffeine

Theoretically, caffeine consumption may affect storage and
voiding functions through several mechanisms: by increasing
fluid intake when consumed in coffee or caffeinated bever-
ages, through diuresis and possibly through the modulation
of bladder sensation and detrusor activity. However, a cross-
sectional population survey found no statistically significant
association between caffeine intake and UI [76]. Furthermore,
in a cohort of 21,564 women with moderate UI enrolled in the
Nurse’s Health Study, long-term caffeine intake did not affect
the risk of progression of UI over 2 years [77].

The exclusive contribution of caffeine to urinary symptoms
is difficult to assess. First, the amount of caffeine in cups of
coffee or tea is variable. Second, caffeine is present in different
beverages and edibles, and is therefore difficult to quantify.

Randomised controlled trials mostly evaluated the effect of
caffeine intake modulation in symptomatic women, hindering
the extrapolation to preventive effects. Data from a prospec-
tive cohort study involving 65,176 women without inconti-
nence (Nurse’s Health Study and Nurse’s Health Study II)
were suggestive of a link between heavy caffeine consump-
tion (in all consumables, not only coffee drinks) and the fre-
quency of urgency UI episodes [78]. In another study where
multivariate models tested associations in a 5-year cohort,
women who increased coffee or caffeinated diet soda intake
had higher odds of progression of urgency [68].

Alcohol

A large prospective cohort study from the UK reported that
beer consumption was not associated with the onset of OAB
and SUI in women [79]. The lack of association was also
observed in two population-based studies carried out in
Norway and Italy [76, 80]. On the other hand, in a 5-year
longitudinal study in the Boston (USA) area, alcohol con-
sumption was associated with the persistence of UI, but not
its new onset [68]. Therefore, no firm conclusions can be
drawn regarding the avoidance of alcohol as a preventive
strategy for PFD.

Carbonated beverages

In a prospective 1-year cohort study of women older than
40 years, carbonated beverage consumption was associated
with the new onset of OAB and SUI as well [79]. In another
cohort of 2,000 women over a period of 5 years, increasing
carbonated beverage consumption by >2 servings/day was
found to double the incidence of new onset UI [68]. The main
limitation in the interpretation of these observations is the fact
that carbonated beverages contain many additives, and the
underlying mechanism behind its effect is not clear.
Artificial sweeteners could elicit OAB symptoms. This was
suggested in a four-way cross-over study of 20 asymptomatic
volunteers, where the diet variety of BCoke^ lead to the
highest increase in frequency and urgency compared with
the other varieties [81].

Physical activity

There is consistent evidence that physically active women and
elite athletes experience higher levels of SUI than control
populations [60, 61]. Interestingly, these symptoms are not
only experienced during activity performance, but also during
daily life chores [82]. However, a history of strenuous physi-
cal activity does not seem to be a risk factor for the develop-
ment of UI later in life [83].

For a long time, expert opinion has suggested that repeti-
tive straining and heavy lifting do increase IAP and are
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therefore potential risk factors for POP. Theoretically impor-
tant factors, difficult to quantitatively account for, include the
sustainability (duration) of the increase in IAP and the repeti-
tion of the manoeuvre. Using arithmetical models (such as
maximal area under the curve), a study involving 57 women
concluded that there was significant variability in intra-
abdominal pressure amongst individuals doing the same ac-
tivity, especially when the regulation of effort is required [84].
Besides genetic and other variables affecting the pelvic sup-
port structures, the differential in the increase in IAP second-
ary to various life tasks is not well understood. One study
questioning the routine postoperative activity restrictions con-
cluded that lifting 20 lb (9 kg) from a counter, climbing stairs
or doing abdominal crunches do not involve a larger increase
in IAP than simply getting out of a chair [85].

Clinically, in one cross-sectional study where 1,004 wom-
en underwent POP quantification on examination, subjects
who were labourers/factory workers were found to have sig-
nificantly more advanced prolapse than those in other job
categories (p<0.001). Differences persisted after controlling
for age, race, parity, BMI, and smoking status [86]. This find-
ing, however, has not been consistently replicated, as a recent
systematic review did not confirm a relationship between cur-
rent or past heavy work and the development of primary POP
[11].

Smoking

Data from large epidemiological studies using logistic regres-
sion analysis revealed a strong association among UI, AI and
smoking [69, 76, 87]. Furthermore, smoking was indepen-
dently linked to the onset of OAB in a 1-year longitudinal
study [88]. Although smoking cessation may decrease the risk
of bladder cancer, there are no studies evaluating a beneficial
effect on the progression of UI, OAB symptoms or AI.

The results of studies evaluating the association between
smoking and POP, or the recurrence of POP after surgery,
were inconsistent [11]. Interestingly, statistical analyses in
some studies were suggestive of a possible protective effect
[11].

Vitamin D

A possible role for elocalcitol (a vitamin D analogue) in the
treatment of OAB symptoms was suggested in one interna-
tional RCT involving 308 women [89]. However, longitudinal
studies evaluating the effect of vitamin D supplementation on
the new incidence of PFD are lacking. The National Health
and Nutrition Examination Survey data revealed that vitamin
D levels lower than 30 ng/ml were associated with a higher
prevalence of UI, but not AI [90]. Vaginal bulge symptoms
were surprisingly more prevalent among women with a higher
vitamin D level [90]. In another study, urinary symptoms of

nearly 6,000 women aged>40 years over the course of 1 year
correlated with different nutrients using a food frequency
questionnaire [88]. Higher intake of vitamin D, protein and
potassium were significantly associated with decreased risks
of onset of OAB [88]. Finally, lower vitamin D levels in the
third trimester were associated with decreased postpartum
PFM strength assessed using a perineometer [91]. Clinical
correlation regarding symptoms postpartum was not
evaluated.

Oestrogen replacement

Data from large epidemiological studies linked systemic
oestrogen replacement, oral or transdermal (with or without
progestin), to the development of UI. This risk, albeit small, is
reversible upon discontinuation of therapy [92]. There are no
data addressing the effect of vaginal oestrogens on the onset or
prevention of PFD. Dietary intake of phytoestrogens has no
significant effect on urinary symptoms [93].

Conclusions

The promotion of prevention strategies for PFD in the absence
of symptomatology should be incorporated in clinical prac-
tice. However, PFDs are multifactorial, and affected women
may have more than one predisposing risk factor. In addition,
women often suffer from more than one PFD at a given time,
although with a different impact on quality of life. PFDs have
a long latency, and may go through periods of remission.
Although associations can be suggested from statistical
models, causality is difficult to establish. Consequently, only
limited data exist where conclusions with regard to the pre-
vention of PFD can be inferred. The following statements are
assigned levels of evidence and grades of recommendation
according to the Oxford Centre for Evidence-based
Medicine—Levels of Evidence (March 2009) [94].

& PFMT during pregnancy can prevent UI in the short term
(level 1a), but more long-term follow-up studies are
desirable.

& Although there is some limited evidence to support the
recommendation for PFMT to prevent UI and the progres-
sion of POP in the general population (grade B recommen-
dation), more long-term prospective studies are needed.

& OASIS predisposes to the development of AI; conse-
quently, efforts should be directed towards the prevention
of OASIS. Interventions that probably decrease the inci-
dence of OASIS include the application of warm com-
presses (level 1a), and a slow controlled delivery of the
head (level 2b).Modifiable risk factors strongly associated
with OASIS include the infant’s weight (level 3a), and
forceps delivery (level 1a). Current evidence suggests that
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episiotomy should be subject to the discretion of the ob-
stetrician; when performed, direction of the episiotomy
away from the midline would decrease the risk of
OASIS (level 1b).

& Compared with vacuum-assisted delivery, forceps use
carries a higher risk of OASIS (level 1a), and LA (level
2b).

& To date, there has been a preponderance of evidence
linking advanced maternal age at first delivery to measur-
able increased risks of PFD (level 2b).

& The role of CD in modifying the risks of PFD should be
discussed with pregnant women after reviewing individu-
al risk factors for PFD, while taking into consideration the
number of future pregnancies (grade B recommendation).

& Weight gain, especially with an increase in waist circum-
ference, increases the incidence of UI (level 2b). Obesity
is associated with AI (level 3b), and with the faster pro-
gression of POP (level 2b).

& It is likely that high caffeine intake is a modifiable risk
factor for urinary urgency (level 2c).

& Alcohol consumption may decrease the chance of remis-
sion of UI (level 2c).

& Increasing the consumption of non-alcoholic beverages is
associated with the new onset of all types of UI, and with
OAB symptoms as well (level 2c).

& The evidence linking smoking, pulmonary disease and
excessive physical activity to PFD is more preponderant
in UI than in POP. Smoking is linked to the new onset of
OAB symptoms (level 2c).

& There is a mildly negative, yet measurable, effect of sys-
temic oestrogen replacement during menopause on UI
(level 1a). This has to be balanced against the benefits in
the relief of vasomotor symptoms.
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