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Abstract
Introduction and Hypothesis  This manuscript is part of the International Urogynecological Consultation (IUC) on Pelvic 
Organ Prolapse (POP), Chapter 3, Committee 1 focusing on pessary management of POP.
Methods  A narrative review was conducted by an international, multi-disciplinary group of clinicians working in the field 
of pelvic health following a search of the literature using the MeSH terms “pelvic organ prolapse” OR “urogenital prolapse” 
OR “vaginal prolapse” OR “uterovaginal prolapse” AND “pessary” OR “support device” OR “intravaginal device.” Relevant 
studies, as determined after review using the Covidence manuscript review platform, were included.
Results  A total of 540 articles were reviewed, of which 313 were included for this narrative review. The reported pessary 
fitting success rate ranges from 41% to 96.6%, and the continuation of successful use rate varied from 21% to 97.7%. The 
most likely predictors of unsuccessful fitting trials were previous POP surgery, previous hysterectomy, short vaginal length, 
wide genital hiatus, and posterior compartment involvement. Following successful pessary placement in individuals with 
POP, vaginal bulge and pressure resolved in over 90%. A significant improvement in obstructive voiding was reported in 
40–97% of participants, urinary urgency in 38%, urgency urinary incontinence in 29–77%, and stress urinary incontinence 
in 9–45%. Older age and women who can self-manage the pessary care or had family support were factors associated with 
pessary continuation. Common reasons reported for discontinuation included expulsion, vaginal pain/discomfort, unwilling-
ness to continue, erosions, desire for surgery, bleeding, symptoms not improved with pessary, and incontinence. More serious 
complications (fistula, bowel obstruction, pessary impaction, and vaginal cancer) are rare, and occur usually in older women 
in whom pessary maintenance has been neglected. There is no high-quality evidence to guide pessary choice. The current 
literature lacks studies specifically focused on determining the role of preventative measures, i.e., estrogen, pessary type/
material as regards to pessary-associated complications (PACs). The review identified a lack of information about the relevant 
and required training and education (for healthcare professionals and patients) for pessary provision, use, and management.
Conclusions  There is a considerable body of published work on the use of pessaries for POP, including effectiveness, fac-
tors associated with success and failure, and complications. However, there is a dearth of published literature regarding how 
pessary types are selected by providers, how providers are trained, what defines competency in pessary provision, and what 
constitutes appropriate patient education related to pessary use and management.
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Introduction

This narrative review is part of a four-chapter project, the 
International Urogynecology Consultation (IUC), spon-
sored by the International Urogynecology Association 
(IUGA). The IUC is a project dedicated to reviewing and 
summarizing the world’s literature on pelvic organ prolapse 
(POP). The present report is one of three reports from the 
project’s third chapter, which is devoted to the conservative 
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management of the patient with pelvic organ prolapse (POP) 
and also includes reports on pelvic floor muscle training 
(physiotherapy, biofeedback) and weight loss/lifestyle modi-
fications/mind body therapy (central desensitization). The 
other three prior and subsequent chapters covered: defining 
POP, evaluation of patients with POP, and surgical treatment 
of POP. The intent of the IUC is to produce a series of nar-
rative review articles regarding POP with the aims to guide 
and inform clinical decision-making and best practice and 
to identify knowledge gaps and goals for future research. 
This article focuses on the role of pessaries in the manage-
ment of POP.

POP is defined as an anatomical prolapse with descent 
of at least one of the vaginal walls to or beyond the vaginal 
hymen with maximal Valsalva effort with the presence either 
of bothersome characteristic symptoms, most commonly 
the sensation of vaginal bulge, or of functional or medical 
compromise due to prolapse without symptom bother [1, 
2]. It is a prevalent condition that when symptomatic can 
have a significant negative impact of women’s quality of life 
(QoL) [3]. Many women may experience bladder, bowel, 
and sexual symptoms that could be associated with but not 
caused by the prolapse [4]. Patients with POP have several 
treatment options, including observation, physical therapy 
(supervised pelvic floor muscle training), lifestyle modifica-
tions, pessary use, and surgery. Patients and their healthcare 
providers take many issues into consideration when selecting 
a treatment strategy. This narrative review will explore some 
of the issues around pessary management.

A pessary is a device inserted into the vagina to provide 
structural support to one or more of descending vaginal 
compartments, i.e., the uterus, anterior vaginal wall (and 
bladder), posterior vaginal wall (and rectum), and/or vaginal 
apex (with or without small intestine after a prior hysterec-
tomy) [5], with the aim of relieving symptoms associated 
with POP. Pessary use has been documented in the literature 
for centuries, with half a pomegranate in the vagina being 
one of the earliest “pessaries,” as described by Polybus, the 
Greek physician. Later in the sixteenth century, the first 
purpose-made device to be used as a pessary was described 
[6]. The use of pessaries in the management of prolapse 
has increased considerably in recent years as the benefits 
of nonsurgical management have been reinforced with evi-
dence for their effectiveness. As awareness has increased 
about complications related to surgical repair particularly 
with synthetic meshes [7, 8], there has been a resurgence in 
interest in pessaries.

This manuscript does not include the use of pessaries for 
stress urinary incontinence, in pregnancy, or other pelvic 
floor disorders. This review will focus on three key areas: 
(1) populations and clinical outcomes; (2) evidence to guide 
practice and manage risks and complications; and (3) train-
ing and education of healthcare providers and pessary users.

Methods

The IUC committee generated a list of guiding questions 
and suggested search terms for the narrative review and 
presented these to the IUGA membership at an annual sci-
entific meeting, after which both were revised. Figure 1 
presents final key questions that guided the review within 
each focus area. The final search terms included ("Pelvic 
Organ Prolapse"[Mesh] OR "Uterine Prolapse"[Mesh] 
OR "Cystocele"[Mesh] OR "uterovaginal prolapse" 
OR "urogenital prolapse" OR "vaginal prolapse") AND 
("Pessaries"[Mesh] OR "pessary" OR "intravaginal device"). 
The term “support device” did not add to the search results 
and was thus omitted. Data were updated during the review 
up to December 2021.

The search strategy included Ovid Medline, EMBASE, 
CINAHL, Cochrane, and Pubmed, filtered for articles with 
full text available in English. Identified articles were trans-
ferred into Covidence, which is a systematic reviews produc-
tion tool for title/abstract screening, full-text screening, data 
abstraction, and quality assessment. Five committee mem-
bers screened all the articles, with discrepancies managed 
by additional reviewers, to select the final articles included 
in the full review. The committee was then divided to focus 
on the synthesis of the review by section, with all members 
involved in the final manuscript development.

Results

A total of 547 articles were screened and 313 were included 
in the full review. The Prisma diagram for the search is dis-
played in Fig. 2.

Section 1 – Populations and Clinical 
Outcomes

What Patient Populations are Offered Pessaries 
and Who Provides Pessary Care?

Many patients diagnosed with POP are offered the option 
of a vaginal pessary for treatment [9, 10]. There is some 
variation in the literature on what characteristics make a 
patient more receptive to the option of pessary use. Patient 
factors associated with pessary uptake include fear of, or 
aversion to surgery [11], severity of symptom bother [12], 
and older age. Kapoor et al. reported the greatest uptake 
among women who were older and more sexually active 
[13]. Similar age-related associations were described in two 
other observational studies [12, 14]. In one retrospective 
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study of 72 women in China, not being sexually active was 
positively associated with pessary uptake [14]. In one study, 
univariate analyses found associations between aversion to 
pessary use and having previously seen a gynecologist, hav-
ing a lower level of education, and having a more negative 
view of pessaries [15].

Provider characteristics

Patient age, medical comorbidities, prolapse severity, desire 
for future sexual activity, and attitudes about self-care are 
often cited as reasons why providers do or do not offer pes-
saries [9, 16–20]. In one study, surgeons were more likely to 
offer a pessary trial when symptoms exceeded the observed 
degree of prolapse [21]. Two studies found that surgeons 
were less likely to offer a pessary trial when patients needed 
treatment for both POP and incontinence [22, 23].

Few provider-specific factors have been reported to influ-
ence pessary prescription, patient uptake, and continuation. 
In a cross-sectional study of pessary prescribing in Brazil, 
Coelho et al. described greater prescription by providers 
who were younger, fellowship trained, and practiced in high-
volume centers [16]. In another study, female health profes-
sionals were more likely than their male counterparts to fit 
pessaries for prolapse (38.5% vs 25.4%, p < 0.01) [17]. An 
International Urogynecology Association (IUGA) survey of 
physician members about their practice on the use of pessa-
ries for the treatment of POP, as well as investigations prior 
to surgical repair of POP, found significant variability based 

on geographical region of practice [24]. Regional differences 
were noted from surveys of practice identified in this review 
of the literature: the USA [18], the UK [17], the Netherlands 
[9], Brazil [16], Africa [25], Japan [26], and France [8]. For 
example, in Africa fewer gynecologists offer pessaries as a 
first line option compared to those in France, Japan, the UK 
and USA. In France and Brazil care is generally provided 
by doctors but in the UK, USA and the Netherlands care 
is often provided by nurses or physiotherapists. However, 
comparisons between all these surveys are challenging as 
there are only a few common questions.

Numerous multidisciplinary care team models have been 
described for pessary fitting, maintenance, and complication 
management. In these multidisciplinary settings, advanced 
practice nurses [27] and physicians (primary care, gynecolo-
gists, urogynecologists) are most likely to manage pessaries, 
followed by physiotherapists [14, 28] and physician assistants 
[18], but not all professionals offer all aspects of pessary care. 
Bugge et al. reported that in the UK, initial pessary fitting 
was performed nearly three times more often by gynecologists 
when compared to continence nurses (98% vs 32%) [17]. In 
another study of pessary practices among doctors and nurses 
in the United States, a more equal distribution was reported 
for pessary fitting (72% of drs vs. 70% of nurses) and aftercare 
(71% vs. 79%) [18]. Rates of follow-up with a gynecologist 
after fitting were similarly high (86%) in a study of Dutch 
gynecologists [9]. In a retrospective review of women treated 
with pessary at a nurse-run continence clinic in Canada, it was 
suggested that physicians consider transferring their patients to 

Fig. 1   Key questions related 
to pessary use for pelvic organ 
prolapse Sec�on 1: Popula�ons and clinical outcomes

1. What pa�ent popula�ons are offered pessaries and who provides the pessary care?
2. What impact do pessaries have on symptoms of POP in the short and long term?
3. What are the indicators for success or failure with pessary fi�ng, use, and persistence with 

use?

Sec�on 2: Evidence to guide prac�ce to prevent/manage pessary-associated complica�ons

1. What op�ons exist in pessary material, shapes, and sizes and is there a correla�on to 
different forms of prolapse? 

2. What are the reported short-term and long-term complica�ons associated with pessary use 
and how do they vary based on pessary type, dura�on of use and pa�ent age?

3. What are the risk factors for developing complica�ons and what is the evidence for their 
treatment and preven�on?

4. What are the op�mal recommenda�ons for maintenance (both self-managed and managed 
by clinical providers)?

5. How do pa�ents who opt for self-management differ from those who opt for clinical provider 
care for pessary management?

Sec�on 3: Training and Educa�on

1. What training and standards in pessary management exist for healthcare professionals, and 
what is the evidence behind them?

2. What is women’s knowledge about pessaries and what is the training required for pessary 
self-management?
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skilled advance practice nurses for follow up pessary manage-
ment given frequent concerns about time-consuming appoint-
ments [29]. Vasconcelos et al. described a model within a ter-
tiary care hospital in Brazil where physicians routinely transfer 
patient care to advanced practice nurses for pessary fitting and 
follow-up. In this system, urogynecologists remained available 
for management of complications and failures [30]. Despite 
the description of various practice models there is little to 

no information on how these different practice models affect 
patient acceptance or persistence of pessary use.

What Impact Do Pessaries Have on Pelvic Floor 
Symptoms in the Short and Long Term?

In several studies looking at symptom change following suc-
cessful pessary placement in individuals with POP, vaginal 

Fig. 2   Prisma diagram
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bulge and pressure resolved in over 90%. A significant 
improvement in obstructive voiding was reported in 40–97% 
of participants, urinary urgency in 38%, urgency urinary 
incontinence in 29–77%, and stress urinary incontinence in 
9–45% [23, 31–35]. New onset stress urinary incontinence 
may occur in roughly 25% and urgency urinary incontinence 
in 6% [31, 33]. Improvements in bowel symptoms have also 
been reported with reduction in difficult bowel evacuation 
(28%), fecal urgency (23%), and in urgency fecal inconti-
nence (20%) [31, 36, 37]. In the Cochrane review on Pes-
saries for the management of POP, it was concluded that due 
to low numbers of women in trials and due to lack of meth-
odological evidence, it is uncertain if pessary improve POP 
symptoms for women compared with no treatment or when 
compared to another active treatment such as PFMT, but 
pessaries in addition to PFMT probably improve women’s 
symptoms and prolapse-specific quality of life [38].

Impact of Pessaries on Sexual Function

Data about the impact of pessary treatment for POP on sex-
ual function are limited. Being sexually active is not a con-
traindication to pessary use, and studies have demonstrated 
that sexual function can improve with pessary use, including 
improvement in sexual satisfaction and frequency of inter-
course based on the Pelvic Organ Prolapse Quality of Life 
Questionnaire [31]. In one observational study of pessary 
use for at least 6 months among sexually active women, 79% 
reported an improvement in sexual symptoms or enhanced 
relationship with their partner after using the pessary [39]. 
Sexual symptoms measured by the Pelvic Organ Prolapse/
Urinary Incontinence Sexual Questionnaire IUGA (PISQ) 
are improved with prolapse treatment, but this improvement 
is suggested to be greater in patients treated with surgery 
than those treated with pessary [40, 41]. Patients whose pro-
lapse impacts their sexual function may be more likely to opt 
for surgical than pessary management [13].

Most studies that consider sexual function include 
women fitted with a ring pessary, as it can be left in place 
for intercourse [31, 37, 42–44]. Other pessaries that may 
be left in place during intercourse include the dish and 
Shaatz [45, 46], while space-occupying pessaries such as 
donut, Gellhorn, and cube would generally be removed 
for penetrative intercourse. While changing position or 
angle of penetration may be helpful for patients attempting 
intercourse with a pessary in place, partner dissatisfaction 
with pessary is one reason cited for discontinuation [45]. 
In a different study, being sexually active was positively 
associated with pessary continuation [20]. Patients using 
a cube pessary and vaginal estrogen reported increased 
sexual desire, lubrication, and satisfaction without impact 
on orgasm, according to the Female Sexual Function Index 
questionnaire [47].

While multiple studies have demonstrated improvement 
in sexual function in women using pessaries, it is necessary 
to note that some studies have demonstrated no significant 
change in sexual function with pessary use, especially when 
compared to surgical management of prolapse [37, 48].

Impact of Pessary Use on Pelvic Floor/Support

It has been postulated that repositioning POP by vaginal pes-
sary may improve levator function and muscular support of 
the pelvic floor [49], though data are limited and conflicting. 
In one small study of 22 women using a ring pessary, Bø 
et al. found increased vaginal resting pressure but no differ-
ence in pelvic floor muscle contraction strength or endurance 
before and after insertion of pessary ring [50]. In a study of 
50 women who used a ring pessary for at least 4 months and 
had it removed at least 72 h before repeat assessment, statis-
tically significant improvements in median POPQ points Ba 
(+4 to +3), Bp (+3 to −1), C (+4 to −4), GH (6 to 5), and 
PB (2 to 3) were noted [51]; however, this was the only time 
point assessed. There are no studies looking at if and when 
a clinical examination of a POP may return after removal 
of a pessary.

What are the Indicators for Success or Failure 
with Pessary Fitting, Use, and Persistence?

Pessary Fitting

What constitutes a successful pessary fitting varies widely 
in the literature, largely based on the time duration used to 
define success. The various definitions of successful pes-
sary fitting used by papers included in this review spanned 
from comfort and intent to continue use on the day of the 
fitting to continued use for at least 3 months following ini-
tial fitting. Generally, the reported pessary fitting success 
rate ranges from 41% to 96.6% [19, 23, 25, 30, 31, 37, 43, 
52–75] (Table 1).

Different studies identified different factors associ-
ated with fitting success, and some areas were inconsist-
ent (Table 2). The most commonly identified predictors of 
unsuccessful fitting trials were previous POP surgery, previ-
ous hysterectomy, short vaginal length, wide genital hiatus, 
and posterior compartment involvement. Parity and prolapse 
severity were not commonly associated with success rates. 
Data conflicted regarding hormone use, co-existing urinary 
incontinence, age, body mass index (BMI), smoking history, 
and sexual activity.

Pessary Use and Persistence

Similar to definitions of pessary fitting success, the literature 
about pessary use continuation varies widely depending on 
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the duration of follow-up, which ranges from 3 months after 
initial insertion to longer periods of 8–12 years. Therefore, it 
is not surprising that the continuation of successful use rate 
varies widely from 21% to 97.7% [76–87] (Table 3).

Commonly reported reasons for discontinuation included 
expulsion, vaginal pain/discomfort, unwillingness to con-
tinue, erosions, desire for surgery, bleeding, symptoms not 
improved with pessary, and incontinence.

Factors consistently associated with pessary persistence 
were older age, pessary self-management, and family sup-
port. Data conflicted about the association between con-
tinuation and history of hysterectomy, POP surgery, short 
vaginal length, larger genital hiatus, larger baseline perineal 
body measurements, and presence of concomitant or occult 
urinary incontinence. Hormone use, sexual activity, BMI, 
parity, type of pessary, type and severity of prolapse, meno-
pausal status, occupation, comorbidities such as diabetes and 
smoking history were less likely to impact pessary persis-
tence, though vaginal estrogen use has been associated with 
pessary continuation in a few studies [87–89]. A detailed 
description of findings regarding factors associated with pes-
sary continuation is provided in Table 4.

Section 2 – Evidence to Guide Pessary 
Management

Management of pessaries revolves around finding the appro-
priate pessary and avoiding pessary related complications.

What Options Exist in Pessary Material, Shapes, 
and Sizes and is There a Correlation to Different 
Types of Prolapse?

There is a great variety of pessary shapes and sizes and 
evidence for each of these is limited by variations in use, 
knowledge, experience, availability, and cost. Pessaries may 
be classified as either support pessaries, such as ring or ring 
with support and Shaatz, or space-occupying pessaries, such 
as cube, Gellhorn, shelf, and donut. Pessaries are comprised 
of a variety of materials, most commonly silicone, polyvi-
nyl chloride (PVC), or acrylic, and may be flexible or rigid. 
A guide was developed in the UK, with broad stakeholder 
endorsement, to consider all the pessary types, materials, 
and sizes available and how to fit and remove each type [90]. 
Most pessaries are made from medical grade silicone elas-
tomer, which is considered a synthetic rubber, because of 
its non-allergenic, non-carcinogenic, non-absorbent, heat-
resistant, and favorable pliable properties. In a 2020 sur-
vey among nine professional bodies representing pessary 
care providers in the United Kingdom, pessaries made from 
PVC or silicone were the most commonly used [28].

Across all the literature, ring pessaries are the most com-
monly used pessary shape. A survey by Cundiff et al. look-
ing at trends in pessary use in the USA reported that support 
pessaries were more commonly used for anterior and apical 
defects, while space occupying pessaries were more com-
monly used for posterior defects and complete uterovaginal 
prolapse. The PESSRI study randomized individuals to a 
ring with support or a Gellhorn pessary and at 3 months 
found no difference in patient reported outcomes, suggest-
ing equivalent short-term patient satisfaction with these two 
pessaries [91].

What are the Reported Short‑Term and Long‑Term 
Complications Associated with Pessary Use and How 
Do They Vary by Pessary Types, Duration of Use, 
and Patient Age?

While pessaries are often considered a low-risk interven-
tion for management of POP, there are complications asso-
ciated with pessary use. Most published research classifies 
complications as common versus uncommon and describe 
varying durations of pessary use before complications are 
experienced.

The most commonly reported side effects are vaginal 
discharge/bacterial vaginitis (rates 13–28%) [44, 92, 93], 
slipping or extrusion/expulsion (15–27%) [55, 56],vaginal 
discomfort/irritation/inflammation or erosion/ulceration 
(9–24%) [55, 56], vaginal bleeding (4–17%), vaginal odor 
(17%), and difficulty voiding or defecating (1–2%) [44, 
55–57, 64]. Vaginal discharge may be related to inflamma-
tory changes in the vagina and these changes can be seen as 
soon as 2 weeks after initiating pessary use [94]. De novo 
SUI is also reported. More severe complications, such as 
pessary migration into the cervix or uterus, fecal impaction, 
hydronephrosis, urosepsis, vesicovaginal or rectovaginal fis-
tulas, and vaginal epithelial cancer, are much less common 
[95].

In the largest study to date, a 12-year retrospective cohort 
study of 304 women in Canada aged 65 years or older fitted 
with a ring or Gellhorn pessary for POP, vaginal erosion 
rates were higher in women 75 years or older and those with 
vaginal atrophy at baseline. The median duration of pessary 
use prior to erosion occurrence was 2.2 years and there was 
no correlation between erosion and pessary type [57]. In a 
study of 167 Australian women using ring pessaries for POP 
or UI over a 10-year period, complications were reported by 
56%, and more than two-thirds of these experienced compli-
cations at more than one time-point during the 10 year study 
period [57]. In a smaller study of 104 ring pessary users 
in South Korea, 73% reported at least one mild complica-
tion, but 70% still reported being satisfied with the pessary 
and wanted to continue use; no severe complications were 
encountered [56].
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The literature contains case reports of uncommon and 
severe complications of pessary use. These severe compli-
cations occur almost always in older women with years of 
pessary use and neglect in pessary maintenance. Neglected 
pessaries are usually Gellhorn or ring type, associated with 
older, frail, institutionalized women with advanced POP 
stage and many medical comorbidities, including memory 
impairment [96, 97]. Severe complications described include 
urosepsis and renal failure from urinary outlet obstruction 
[98–102], vesicovaginal, ureterovaginal, rectovaginal fistu-
las, and small bowel prolapse, incarceration, or bowel evis-
ceration [103–108]. A 2015 systematic review examined 
complications by pessary shape, size, and type of material 
from 1952 to 2014 [109] found minor complications to be 
associated with all pessary types and materials. Fistulas 
occur more commonly with rubber or PVC pessaries when 
compared to polyethylene pessaries [110].

A published case series based on a literature search 
to identify major urinary and bowel complications from 
impacted pessaries requiring surgical intervention from 
1950–2007 revealed 39 cases: eight vesicovaginal fistulas, 
five urologic complications, four rectovaginal fistulas, three 
bowel complications, and 19 impacted pessaries. All but two 
of these complications were related to a neglected pessary 
[104]. The two exceptions were cases of vesicovaginal fistu-
las in elderly women despite appropriate follow-up. Of note, 
almost all reported cases were related to Gellhorn and shelf 
pessaries, which are among the most difficult to remove and 
reinsert, but major complications can be reported with ring 
pessaries as well [98, 99, 111, 112]. A similar case series 
and literature review of 17 studies, including 23 cases of 
rectovaginal fistula associated with pessaries, also found 
that older women using space-occupying pessaries were at 
highest risk (median age 83 years, Gellhorn, shelf, and cube 
types most common), and cardiovascular disease was the 
most common medical morbidity in these women [110].

Miscellaneous complications such as concealed vaginal 
hemorrhage, rapid pessary incarceration, and vaginal cancer 
associated with shelf pessary use have also been reported in 
the literature [113–115]. The exact mechanism of carcino-
genesis is unclear, but it is theorized that pessaries left in 
place for long periods of time can cause local irritation or 
infection that leads to dysplastic changes of the squamous 
mucosa.

What are the Risk Factors for Developing 
Complications and What is the Evidence 
for Treatment and Prevention?

Pessary Cleaning/Review

Data conflict about the impact of cleaning interval or pes-
sary replacement on vaginal discharge. Some studies have 

reported more frequent removal and cleaning of a pessary 
may be associated with less bothersome vaginal discharge 
[72, 116] while others have not shown any difference in 
patient perceived vaginal discharge before and after clean-
ing as well as no difference in patient perceived vaginal 
discharge between self-maintenance and those electing for 
office care with cleaning intervals of 3 and 9 months [117]. 
One study specifically looking at vaginal microbiota dem-
onstrated no significant differences when comparing women 
who removed and cleaned their pessary on a regular basis 
versus continuous use for 1 month [116]. There may be an 
increased presence of vaginal anaerobes in women who 
remove their pessary less than once a week, but this was not 
associated with any significant differences in pessary satis-
faction or vaginal discharge symptoms [118]. It is important 
to note here that medical device regulations differ around the 
world and there are different classes that determine how long 
a pessary can be left inside the body. It is therefore essential 
to refer to manufacturers recommendation for every pessary.

Role of Topical Estrogens

The effect of supplemental topical vaginal estrogen on 
increasing epithelial thickness, elasticity, and lubrication is 
well established within the literature [4, 23, 119, 120] but 
its role in preventing pessary associated complications has 
less evidence. Despite its widespread use in clinical practice, 
the effect of topical estrogen in resolving pessary associated 
ulcerations has not been widely studied in the literature. A 
recent systematic review and meta-analysis failed to show 
any significant benefit to topical estrogen use with pessary 
use except for a possible reduction in bacterial vaginosis 
[89], but most trials included had small numbers and short-
term follow-up.

While many case series describe treating ulcerations or 
erosions with vaginal estrogen and/or a pessary holiday 
(removal of the pessary for several weeks), trials to sup-
port these treatment strategies are lacking [56, 94] and we 
did not identify any trials focused on preventing pessary 
complications.

What are the Optimal Recommendations for Pessary 
Maintenance (Both Self‑Managed and Managed 
by Clinical Providers)?

Most pessary care is performed by patients at home doing 
self-management or healthcare professionals providing that 
care in a clinic setting. Publications describing home-based 
or community pessary care highlight the challenges of its 
implementation [121–123].

Published recommendations on pessary maintenance and 
follow-up exist from Australia, Canada, the USA, and the 
UK [127, 144, 152]. These documents are based primarily 
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on expert opinion with limited scientific evidence. Studies 
that examine pessary maintenance are limited in providing 
broad guidelines given the variety of pessary shapes, varia-
tions in patient self-management, and vaginal tissue quality. 
All these publications highlight recommendations for regu-
lar follow-up in women using pessaries and provide adjust-
ments based on patient ability to self-maintain their pessary.

These guidelines vary in their specific recommenda-
tions, but all recommend follow up at some point between 
1 and 6 weeks after initial pessary fitting via in person or 
telehealth visit. The recommendations for intervals between 
subsequent maintenance follow-up visits range from 3 to 
6 months for patients who cannot remove and insert their 
pessary independently and from 6 to 12 months for patients 
who can independently manage their pessary care [90, 
124–126]. This follow-up care may be with a physician, 
advanced practice provider, nurse, or physiotherapist [5, 
14, 28]. For elderly patients, family willingness and ability 
to participate in care with transportation to follow-up visits 
may impact feasibility of pessary use [92].

Pessary follow-up typically involves removing and clean-
ing the pessary and performing speculum exam to assess 
for vaginal tissue health, abrasions, and erosions [29, 127]. 
Cleaning may be with regular soap and water [18, 125, 
128–130], but can also be done with just water [125, 127]. 
Pessary manufacturers issue recommendations about clean-
ing depending on pessary material. Bugge 2013 notes that 
in the United Kingdom, it is usual practice to insert a new 
pessary at follow-up visits rather than cleaning and rein-
serting the previously used pessary, but this is likely due 
to PVC ring pessaries being most commonly used [17]. 
Other authors suggest pessary replacement can be consid-
ered annually and additionally as needed for cracks or tears 
[128, 129].

In response to manufacturers and early publications rec-
ommending pessary checks every 3–6 weeks [131–133] a 
1997 prospective cohort trial specifically examined feasibil-
ity and safety of pessary checks among women using ring or 
ring with support pessaries at an interval of every 3 months 
in the first year and every 6 months thereafter [60]. Patients 
who were using a cube pessary had a different follow-up pro-
tocol and those women who developed vaginal abrasions or 
erosions were seen on a more frequent basis. This protocol 
of follow-up every 3–6 months has been demonstrated to 
be acceptable in studies since then with a wider variety of 
pessaries, including Gellhorn [19, 29, 31, 35–37, 61, 71, 73, 
82, 88, 134], Shaatz [29, 71, 120], donut [32, 37, 71, 135], 
Marland [81], and incontinence dish [29, 88], and has been 
reproduced in studies using ring and ring with support [31, 
35–37, 42, 44, 61, 71, 73, 88, 120, 136]. Cube pessaries have 
typically been associated with more frequent follow-up, but 
intervals of 3–6 months have also safely been reported when 
patients have been taught self-management [32, 37, 82].

Among pessary studies published over the past 5 years, 
typically initial follow-up after the pessary fitting was within 
1–2 weeks [19, 22, 30, 44, 61, 63, 135, 137], and then sub-
sequent follow-up would vary between 3 and 6 months 
afterward [19, 30, 61, 63, 82, 135, 138]. Initial follow-up 
from fitting appointment has also been described with longer 
intervals, including 1 month [82], 3 months [117, 138], and 
6 months [42, 139], without any significant complications. 
Additionally, follow-up intervals up to 9 months [117] or 
even 12 months [44] have been demonstrated to be feasible 
in women using a ring or ring with support pessary even 
if they cannot remove and clean the pessary on their own.

Survey studies have assessed provider patterns of pes-
sary maintenance, which align with this follow-up interval 
of 3–6 months in genera [1, 17, 18, 140–142] with length-
ening intervals of follow-up when patients are doing well 
[9, 17, 143]. When expert nurse providers in pessary care 
were asked to create guidelines on optimal management of 
pessary in an office setting and self-maintenance, they were 
unable to come up with a consensus. Some providers were 
accepting of annual surveillance with self-management, 
other providers recommended every 6 months. Without 
self-management, recommendations varied from monthly 
to every 3 to 6 months [130].

Some of the variability in clinic follow-up for pessaries 
is dependent on the ability of patients to self-manage their 
pessary. In the previously stated guidelines, follow-up can 
be extended to an annual basis if patients are self-managing 
their pessary [124–126]. Pessary self-management can be 
taught to patients at time of fitting or at their follow-up vis-
its. Rates of routinely teaching pessary self-management, 
reported in survey data by providers, shows significant vari-
ability ranging from 18% to 96% [9, 17, 143].

Interval of Pessary Cleaning and Removal 
with Self‑Management

If patients can self-manage their pessary at home, a com-
monly recommended maintenance schedule is removing 
the pessary once a week, leaving it out overnight, and then 
replacing the next morning [19, 29, 35, 61, 73, 116]. Shorter 
intervals have been described as often as daily [12, 116, 144] 
or twice weekly [144] based on patient preferences, pessary 
type, especially cube, and the presumed positive impact of 
daily removal on vaginal tissue health [116]. Reported fre-
quency of removal and cleaning of pessary varies from 5% 
to 40%, few times a week to weekly 31–40%, less frequent 
than weekly or monthly 20–40% [117, 118, 145]. Reported 
rates of patients self-managing their pessary range from 32% 
to 89% [63, 72, 73, 88, 116, 117]. A theoretical model for 
pessary self-management, developed for the Treatment Of 
Prolapse with Self-care of pessarY (TOPSY) trial, included 
more patient autonomy in decisions about removal times (at 
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least once every 6 months) and if and when they needed a 
clinical review [123].

Concomitant Vaginal Estrogen Therapy

There is considerable variability in provider recommenda-
tion of concomitant estrogen therapy with pessary use. In 
one study, 13% of respondents were prescribed estrogen rou-
tinely and 73% only prescribed when there was evidence 
of vaginal atrophy [9]. The rate of routine prescription was 
significantly higher (59%) in a survey of members of the 
International Urogynecology Association and the British 
Society of Urogynecology [22]. Symptom-based prescrip-
tion was performed by 45% for patients affected by severe 
vaginal atrophy, pressure ulcers, and erosions [18].

Protocols for pessary studies typically recommend vagi-
nal estrogen use in women who are postmenopausal [14, 19, 
61, 63, 135, 138] or have noted vaginal atrophy [22, 29, 37, 
65, 117] without contraindications to vaginal estrogen use, 
though some studies recommend routine vaginal estrogen 
unless contraindications [35, 44, 73]. Generally, clinical 
recommendations suggest vaginal estrogen when vaginal 
atrophy is present on physical exam [124, 146]. Limiting 
use of vaginal estrogen to those who need it may simplify 
pessary use for patients [21].

How Do Patients Who Opt for Self‑Management 
Differ from Those Who Opt for Clinical Care 
for Pessary Management?

Characteristics that have been demonstrated to be positively 
associated with self-management include younger age [116, 
117, 145], married status [145], being sexually active [117], 
less concomitant stress urinary incontinence [116], and 
fewer comorbid conditions [145]. Decision to self-manage 
a pessary may be related to confidence regarding ability to 
remove and replace the pessary, comfort with touching one’s 
genitals, and desire to have flexibility [147]. Women who 
have had positive experiences with tampons or diaphragms 
may also be more willing to learn self-management [128]. 
Other factors that may negatively impact the ability to self-
manage a pessary include reduced dexterity, cognitive dys-
function, morbid obesity, arthritis, or other musculoskeletal 
disorders [117], or neurological diseases such as Alzheimers 
and Parkinson’s disease which can impact mobility [82]. In 
women who are motivated to self-maintain a pessary but 
have difficulty with removal, the use of dental floss or mono-
filament suture tied to the pessary can help with removal 
[130, 146]. Pessary type also impacts self-management 
with Gellhorn and donut pessaries commonly being noted 
as more difficult for patients to remove and replace [45, 125].

There are limited data about interventions to support pes-
sary self-management, such as having a dedicated nurse to 

teach pessary maintenance [22] and providing written mate-
rials [148]. If a patient is unable to self-maintain their pes-
sary, their caregivers or family members can learn to assist 
with removal and insertion [14, 30, 63, 71]. Engaging home 
health nursing in pessary care may also decrease the burden 
of clinic visits [34].

The ability to self-maintain a pessary may not predict 
continued use of a pessary. One study demonstrated that 
women who switched from using a pessary to surgical man-
agement were all able to self-maintain their pessary [149]. 
Similarly, in another study comparing women who could 
self-care for their pessary and those who elected for office 
care, there was no significant difference in the number of 
women in each group considering surgical management 
[145].

Section 3 – Pessary Training and Education

What Training and Standards in Pessary 
Management Exist for Healthcare Professionals, 
and What is the Evidence Behind Them?

There is no single internationally recognized set of guide-
lines on the training required by health professionals to 
achieve competence in pessary management or provision. 
A Canadian Guideline, published in 2021 [150], did not 
include recommendations for levels of training and a recent 
UK guideline, developed and endorsed by key stakehold-
ers, outlines a number of training competencies but there 
is currently no associated syllabus or curriculum [151]. A 
competency training framework developed from the Stand-
ards in the UK Guideline is in development.

Identified Standards documents for specialist medical 
training with references to training in pessary management 
have been published by the Education Committee of IUGA 
[152], the American Urogynecologic Society (AUGS) [153], 
and the International Federation of Gynaecology and Obstet-
rics (FIGO) Working Group [154]. However, limited details 
were presented on how the knowledge and skills could be 
acquired and no reports were identified on the extent to 
which the recommendations had been adopted by members 
of the various colleges and societies.

Knowledge varies about indications for pessary use 
among obstetrician–gynecologists [155], nurses and physi-
otherapists [17], and members of professional societies 
related to urogynecology [24, 143] and nursing [18]. Inter-
national studies suggest that differences in training and expe-
rience with pessaries may explain the widespread variability 
in the uptake of pessaries by gynecologists and other health 
professionals [16, 18, 25, 123, 156–159].

This literature review identified significant variability in 
training for those managing pessaries in clinical practice. In 
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2018, research for the James Lind Alliance identified train-
ing of health professionals as one of ten shared research 
priorities in relation to pessaries for women with POP in 
the UK [160]. A review published in 2019 concluded that 
standardized and internationally accepted training in pessary 
management is needed [161]. Since the publication of this 
review, there has been considerable new literature indicat-
ing marked variability in pessary training across countries 
and across disciplines, providing ongoing evidence of the 
need for improved training internationally for the multidis-
ciplinary healthcare professionals that manage pessaries, 
including urogynecologists [156], gynecologists [8, 16], 
gynecology residents [158], nurses, midwives, and physi-
otherapists [157].

One study found that nurses received their knowledge 
from a variety of sources: physician mentors, nurse men-
tors, national workshops, professional journals, academic 
education, and industry resources in descending order of 
frequency [18].

In Australia tertiary level training in pessary management 
is available for physiotherapists [162]. A competency-based 
framework for physiotherapy training in pessary manage-
ment based on interdisciplinary and international consulta-
tion has detailed the range of knowledge and skills across a 
range of clinical and management roles [163].

We found two published competencies in women’s health 
for physiotherapists in the public health sector in Australia 
(Vic Health) and for both private and public health sectors 
[164]. Both programs included prerequisite training require-
ments for physiotherapists to achieve advanced practice sta-
tus in women’s/pelvic health prior to undertaking training 
in pessary management.

Robust methods of assessment will be required for any 
training program as self-assessment of competence, com-
pared with external assessment, was found to have limited 
accuracy among physicians, especially among those who 
were least skilled and were most confident [165, 166].

Preferred Methods of Learning

The survey of practice by Brown et al., which was carried 
out in the UK within the National Health Service, found that 
the preferred method of training was to observe a competent 
practitioner [28]. However, this may have limited applica-
tion in other countries where there are different models of 
medical care. In Australia, for example, where, anecdotally, 
many physiotherapists deliver pessary management in pri-
vate practices and not multidisciplinary teams, this option is 
not feasible for training and acquiring practical skills.

Live models have been used for training gynecological 
examinations [167] and also for pessary training [28] and 
while not the most popular, the method enhanced partici-
pants’ confidence in delivering pessary care. Alternatively, 

use of a small-scale pelvic model [168] or a foam model 
[169] to practice pessary placement and fitting, was also 
found to improve trainees’ confidence and skills. Each 
country will have its own unique medical system which will 
require versatility/flexibility in delivery models to suit their 
local health professionals. It appears that optimal teaching 
methods, based on sound pedagogy, have yet to be estab-
lished for all disciplines.

Primary or Tertiary Care

We found little research on the topic of how and where pes-
sary management should be delivered, although the predom-
inant model was for gynecologist and/or nurse-delivered pes-
sary management prior to 2013, when physiotherapists were 
first reported on in surveys of pessary management [17]. 
Studies suggest that the provision of pessary management in 
tertiary care setting is “cost-ineffective and inconvenient for 
patients” and that more women could be managed in primary 
care setting with appropriate training of primary care physi-
cians [170] and other relevant health professionals [121].

An increase in the number of urogynecologists needed to 
treat the increasing number of women in the USA with pel-
vic floor dysfunction has been predicted [171]. One solution 
to this problem would be to increase the training of other 
providers of care, gynecologists, GPs, nurses, and physi-
otherapists to be able to administer pessary management in 
primary care where possible [172].

Such a primary care model currently lacks support from a 
health economics perspective but warrants further research 
and may suggest that pessary management could be made 
more widely available to women, especially outside tertiary 
centers. However, in some countries, a change in the model 
of access to pessary management from tertiary to primary 
care means that women are responsible for the costs of their 
care and the pessary, which may not be covered by private 
health insurers, if indeed women hold such insurance. To 
address issues of equity, consideration of public funding for 
pessaries should be investigated.

Future Training Needs

A move for pessary management to be more widely available 
for women would rely on close inter-disciplinary coopera-
tion between the members of the broader multidisciplinary 
team. It would require standards of training to be established 
for any practitioner, who is not sufficiently competent in all 
the required skills of pessary management.

Nurses have provided ongoing pessary management in 
several settings in low-resource countries [173] after initial 
urogynecologist prescription, but further training for nurses 
and physiotherapists to extend their scope of practice could 
enable pessary prescription for women with less severe/



International Urogynecology Journal	

complex prolapse to make pessary management more widely 
available. Agreed standards of training would be needed to 
ensure patient safety and approved training programs would 
need to be readily available. Research would be needed into 
optimal methods and content for health professional training 
in different settings.

Future training needs will be dictated by the model of 
service delivery in the country under consideration, avail-
ability of local resources, the professional to be trained, and 
whether it occurs in a tertiary or primary care setting.

Gaps in Training Requirements – Low Resource Countries

Despite the heavy social and physical toll of prolapse in low 
resource countries [174], we found few studies exploring 
the training requirements in these countries. In a feasibility 
study of the use of pessaries in rural Nepal, Robert et al. 
highlighted the need for resources and infrastructure for edu-
cation, staff training, and follow-up monitoring for pessaries 
to be more widely available [58].

Pessaries have been shown to be a feasible option for women 
with prolapse in Western Uganda but the training requirements 
to support such a service were not described. [173]

What is Women’s Knowledge About Pessaries 
and What is the Training Required for Pessary 
Self‑Management?

Vasconcelos et al. provided a comprehensive review of the 
current state of research into patients’ (and practitioners’) 
knowledge, attitudes, and practice in relation to pessaries. 
The review revealed few studies, mostly done within the 
past five years and predominantly from high-resource coun-
tries [30]. The lack of research from low-resource countries, 
where pessaries might play an important role in POP man-
agement, was highlighted [174, 175].

POP is associated with shame and embarrassment with 
women having a poor understanding about prolapse and lim-
ited information about their treatment options, regardless of 
their nationality [176]. The internet has not been a source 
of reliable or evidence-based information [177–179]. Most 
women rely on their healthcare professional [180, 181]; 
however, research suggests that gynecologists have subop-
timal knowledge about pessaries [8, 9, 28, 30, 155, 160, 161, 
170, 182] which has implications for women’s choices about 
management options and pessary management in particular.

Women’s Training in Pessary Self‑Management

The evidence to support the concept of women self-manag-
ing their own pessary is currently low-level [183], is unclear 
[184], and is being investigated in an RCT to establish its 
effectiveness and cost-effectiveness [185]. QoL measures 

will be reported. However, it remains to be seen whether the 
findings will be generalizable to all countries with different 
health systems and with fewer and different resources.

Impact of Pessary Management on Women

Women identified the impact of a pessary on sexual function 
as their first research priority [160], and while the current 
research suggests that pessaries do not negatively impact 
sexual function in women [186], there is little information 
on this impact in women of different ages. Given the paucity 
of research on pessary use in younger women, this will con-
tinue to be a research priority, particularly if, anecdotally, 
physiotherapists continue to address the needs of younger 
women with prolapse and promote returning to physical 
activity with pessary use.

We were unable to identify to what extent the role of 
sexual function in counselling women and in considering a 
pessary was addressed in training courses.

Overview of Findings

Populations and Clinical Outcomes

The literature does not offer robust data about the proportion 
of women with POP who are offered pessary management 
versus other management strategies. Women who are older 
or have more medical comorbidities may be more likely to 
be offered pessary management; data conflict about whether 
sexually active women are more or less likely to be offered 
this option. There are limited data about pessary use for 
postnatal women. Providers may be less likely to offer pes-
sary management for POP to patients who have concomitant 
incontinence for which surgical treatment is indicated. Pes-
sary management, both initiation and continued manage-
ment, may be performed by advanced practice nurses, physi-
cians, physiotherapists, and physician assistants.

For women who are successfully fitted with a pessary 
for POP, most experience improvement in quality of life, 
with vaginal bulge and pressure symptoms being more 
likely to improve than urinary or bowel symptoms. A small 
proportion of women experience worsening urinary symp-
toms after being fitted with a pessary. Pessary use does not 
preclude sexual activity and improves sexual function for 
many women, but surgical management of POP may result 
in larger improvements in sexual function.

Rates of successful pessary fitting and persistence vary 
widely based on time points used to define success and per-
sistence, ranging from 40% to over 95% for fitting success 
and from 20 to over 95% for persistence. Factors negatively 
associated with fitting success include prior hysterectomy or 
POP surgery, short vaginal length, widened genital hiatus, 
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and posterior compartment prolapse. Factors positively asso-
ciated with pessary persistence include older age, ability to 
self-manage, and adequate family support. There are insuf-
ficient data to suggest that any patients with POP should not 
be offered a pessary, even if they have some factors that are 
more likely to be associated with unsuccessful fitting.

Evidence to Guide Pessary Management

While there are many studies on pessary maintenance and 
best practice, few are high quality, and much guidance is 
based on expert opinion. Surveys of pessary practitioners 
demonstrate significant variability in pessary use, teaching 
of self-management, follow-up intervals, and use of vaginal 
estrogen. Some limitations in providing broad statements 
regarding care are related to the various types of pessaries 
used which then create different challenges in terms of pres-
sure on vaginal walls, ability for patients or their caregivers 
to remove, and functionality in terms of intercourse. Many 
studies include heterogeneous populations of pre- and 
postmenopausal women, some of whom are using vaginal 
estrogen. The different practice patterns based on country of 
origin in terms of choice of pessary shape and involvement 
of family members and caregivers in pessary management 
impacts the ability to make generalized recommendations.

The ring pessary is widely used, but there is a paucity of 
evidence to support use of one pessary type over another. A 
single randomized trial found no difference in outcomes at 
3 months in patients being treated with a ring with support 
versus Gellhorn pessary. Commonly reported complications 
of pessary use (vaginal discharge, odor, or erosion, pessary 
slipping or extrusion) are mild and self-limited. Most long-
term pessary users will experience at least one of these mild 
complications. More serious complications (fistula, bowel 
obstruction, pessary impaction, and vaginal cancer) are rare, 
occur usually in older women in whom pessary maintenance 
has been neglected, and may require surgical intervention. Risk 
factor stratification by pessary shape, type of material, manage-
ment patterns, and use of vaginal estrogen is lacking. Similarly, 
prospective studies are lacking about the impact of prevention 
and treatment strategies, ideal intervals for pessary cleaning 
and clinical follow-up, and concurrent use of vaginal estrogen.

Training and Education

As with data about pessary use and management, there is 
significant variability in descriptions of pessary training and 
education in the literature. We did not identify evidence to 
guide standardized training requirements for healthcare pro-
fessionals in pessary management, nor evidence of established 
standards for pessary management and reporting. There was 
a similar lack of information from the available studies about 
women’s level of knowledge about pessaries and requirements 

for training for self-management. The heterogeneity of the 
data in the included studies limit their synthesis.

Conclusions and Research 
Recommendations

There is a considerable body of published work on the use 
of pessaries for POP, including effectiveness, factors asso-
ciated with success and failure, and complications. How-
ever, there are concerns regarding the quality of these data 
and variations in definitions, etc., make comparisons chal-
lenging. There is a dearth of published literature regarding 
how pessary types are selected by providers, how provid-
ers are trained, what defines competency in pessary provi-
sion, and what constitutes appropriate patient education 
related to pessary use and management. Future recommen-
dations for research are provided below in box 1.

Box 1. Future research recommendations
We suggest that future research clearly describe who provides 

pessary care and with what frequency, and that health services 
research aims to characterize patterns of care delivery for pessary 
care

We suggest that researchers continue to use validated instruments to 
assess patient-reported outcomes related to pessary use and recog-
nize a role for additional information about the impact of pessary 
use on sexual health

We suggest that future studies use a standard definition for successful 
pessary fitting that includes not just intent to use but also continued 
pessary use for at least 1 week from initial fitting date, with those 
who decline additional fitting attempts or do not want to continue 
use beyond 1 week being designated as failed pessary fittings. We 
suggest that persistence be assessed at 3 months, 6 months, and 
then yearly following initiation of pessary treatment, to more readily 
allow for comparisons across studies

Future research should clarify factors associated with complications 
of pessary use and pessary neglect as well as optimal methods for 
their prevention, with a particular need for prospective and long-
term studies with some homogeneity

We suggest development of a quantifiable system for reporting and 
categorizing severity of pessary complications and prospective 
studies to evaluate the impact of treatment and prevention 
strategies, ideally stratified by pessary type and menopausal and 
estrogen status

Randomized, controlled trials evaluating various cleaning and clinical 
follow-up intervals and the use of vaginal estrogen in women with a 
standardized pessary type would provide more robust evidence on 
which to base guidelines and recommendations

Future research should define competence and identify minimum 
training standards for pessary management, and should evaluate 
the impact of flexible training curricula for the different healthcare 
professionals who participate in pessary care

Similarly, future research should evaluate key elements for patient 
education to facilitate pessary self-management to allow evidence-
based guidance for practitioners providing this education

Adjuncts to pessary management that should be incorporated into 
training curricula require further research, e.g., estrogen use, self-
management, and adherence strategies
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Abstract
Introduction and hypothesis  This manuscript from Chapter 3 of the International Urogynecology Consultation (IUC) on 
Pelvic Organ Prolapse (POP) describes the current evidence and suggests future directions for research on the effect of pelvic 
floor muscle training (PFMT) in prevention and treatment of POP.
Methods  An international group of four physical therapists, four urogynecologists and one midwife/basic science researcher 
performed a search of the literature using pre-specified search terms on randomized controlled trials (RCTs) in Ovid Medline, 
EMBASE, CINAHL, Cochrane, PEDro and Scopus databases for publications between 1996 and 2021. Full publications or 
expanded abstracts in English or in other languages with abstracts in English were included. The PEDro rating scale (0–10) 
was used to evaluate study quality. Included RCTs were reviewed to summarize the evidence in six key sections: (1) evi-
dence for PFMT in prevention of POP in the general female population; (2) evidence for early intervention of PFMT in the 
peripartum period for prevention and treatment of POP; (3) evidence for PFMT in treatment of POP in the general female 
population; (4) evidence for perioperative PFMT; (5) evidence for PFMT on associated conditions in women with POP; 
(6) evidence for the long-term effect of PFMT on POP. Full publications in English or in other languages with abstracts in 
English and expanded abstracts presented at international condition specific societies were included. Internal validity was 
examined by the PEDro rating scale (0–10).
Results  After exclusion of duplicates and irrelevant trials, we classified and included 2 preventive trials, 4 trials in the post-
partum period, 11 treatment trials of PFMT for POP in the general female population in comparison with no treatment or 
lifestyle interventions, 10 on PFMT as an adjunct treatment to POP surgery and 9 long-term treatment trials. Only three treat-
ment studies compared PFMT with the use of a pessary. The RCTs scored between 4 and 8 on the PEDro scale. No primary 
prevention studies were found, and there is sparse and inconsistent evidence for early intervention in the postpartum period. 
There is good evidence/recommendations from 11 RCTs that PFMT is effective in reducing POP symptoms and/or improving 
POP stage (by one stage) in women with POP-Q stage I, II and III in the general female population, but no evidence from 
9/10 RCTs that adding PFMT pre- and post -surgery for POP is effective. There are few long-term follow-up studies, and 
results are inconsistent. There are no serious adverse effects or complications reported related to PFMT.
Conclusions  There are few studies on prevention and in the postpartum period, and the effect is inconclusive. There is high-
level evidence from 11 RCTs to recommend PFMT as first-line treatment for POP in the general female population. PFMT 
pre- and post-POP surgery does not seem to have any additional effect on POP. PFMT is effective and safe but needs thorough 
instruction and supervision to be effective.

Keywords  Long-term · Pelvic floor muscle training · Physical therapy · Pelvic organ prolapse · Postpartum · Surgery

Introduction

This report is part of a series of articles that are the prod-
uct of the International Urogynecology Consultation 
(IUC) sponsored by the International Urogynecological 
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Association (IUGA). This is a 4-year, 4-chapter project 
with 16 reports dedicated to reviewing and summarizing 
the world’s literature on pelvic organ prolapse (POP). This 
report is from the third year and chapter of the project, which 
is dedicated to reviewing the literature on non-surgical man-
agement of POP. Years 1 and 2 were dedicated to defining 
the epidemiology of POP and the evaluation of patients with 
POP. The fourth or final chapter will evaluate the surgical 
treatment of POP. This report focuses on reviewing the liter-
ature on conservative treatment of patient with POP employ-
ing pelvic floor muscle training.

POP is a common condition in women. The reported 
prevalence varies widely (1–65%) based on whether its pres-
ence is ascertained by symptoms (1–31%), pelvic examina-
tion (10–50%) or both (20–65%) [1]. POP may negatively 
affect quality of life, participation in physical activities, body 
image and sexual function [2]. Multiple factors contribute 
to the development of primary and recurrent POP. These 
factors include childbirth, constipation, strenuous work and 
heavy lifting, congenital connective tissue weakness, obe-
sity, menopause, chronic increased intra-abdominal pressure 
(IAP) and iatrogenic causes [1, 3]. Available treatments 
are watchful waiting, lifestyle interventions such as avoid-
ing constipation and straining, pelvic floor muscle training 
(PFMT), pessaries or surgery.

POP is caused by a combination of impairment of the 
pelvic floor muscles (PFM) and the connective tissue [4]. 
The association between a decrease in levator plate angle, 
increase in levator hiatus area and presence of POP has been 
confirmed in several studies [5–13]. Women with POP have 
shown to have PFM impairment [4, 6, 8–16], and damage to 
the PFMs is three times more likely to be found in women 
with POP than in those without [4]. A recent systematic 
review by Siahkal et al. (2021) [10] summarized 21 stud-
ies in a meta-analysis and concluded that the dimensions 
of the levator hiatus are greater both at rest and during Val-
salva maneuver in women with POP compared to women 
without POP. An increased levator hiatus area, measured 
by ultrasound, is associated with a low vaginal resting pres-
sure, measured with manometry [17], and major tears of 
the PFM after vaginal birth result in a 50% reduction in 
muscle strength [18]. Women with Pelvic Organ Prolapse 
Quantification system (POP-Q) stage II or more have 
40–62% reduced PFM strength [14, 19], 53% reduced PFM 
endurance and lower vaginal resting pressure compared to 
matched controls with normal supports, defined as POP-Q 
stage 0 and I [19]. When measuring PFM strength with 
manometry one longitudinal cohort study found that for 
every 5-cmH2O increase in pressure during maximal volun-
tary contraction, the odds for prolapse was reduced by 13% 
(OR 0.87, 95% CI 0.81, 0.94) [15].

Kegel (1952) [20] postulated that “With adequate PFMT 
the woman learns to maintain the perineum, bladder and 

uterus in a higher position, the slack in the supportive mus-
cles will be taken up, and the vagina will become longer and 
tighter.” Today there is evidence for two mechanisms of how 
PFMT may be effective in prevention and treatment of SUI 
[21, 22], and the same mechanisms apply for the effect of 
PFMT to prevent and treat POP. The two mechanisms are:

(1) Women learn to consciously contract the PFM before 
and during increases in intra-abdominal pressure (IAP) (also 
termed ‘bracing’ or ‘performing the Knack’) and continue 
to perform such voluntary contractions as a behavior modi-
fication to prevent descent of the pelvic floor during these 
episodes.

(2) Women are taught to perform regular strength training 
to improve ‘firmness’ and structural support of the pelvic 
floor over time. These two hypotheses co-exist as they both 
build on an anatomical and biomechanical understanding of 
the function of the PFM, i.e., a voluntary contraction of the 
PFM constricts the levator hiatus, elevates and stabilizes the 
pelvic floor into a higher position. This results in an immedi-
ate effect during the PFM contraction of lifting the bladder 
neck and stabilizing the pelvic floor [23, 24]. This may also 
have an effect over time. Strength training has been shown 
to promote hypertrophy of targeted muscles, increasing con-
striction of the levator hiatus, shortening the PFM and lifting 
of the pelvic floor and reversing some of the changes associ-
ated with POP [25].

This narrative review summarizes the current evidence 
for PFMT in the treatment and prevention of POP with the 
following research questions:

1.	 What is the evidence for PFMT in prevention of POP in 
the general female population?

2.	 What is the evidence for early intervention of PFMT in 
the peripartum period for treatment of POP?

3.	 What is the evidence for PFMT in treatment of POP in 
the general female population?

4.	 What is the evidence for PFMT pre- and post POP sur-
gery?

5.	 What is the evidence for PFMT on associated conditions 
in women with POP?

6.	 What is the evidence for long-term effect of PFMT in 
treatment of POP?

Methods

To complete an exhaustive literature search on this topic, the 
authors brainstormed search terms they felt most relevant to 
POP and selected the items listed below. This list of terms 
was presented at the IUGA annual scientific meeting in 
2020 for input from the general membership. No additional 
terms were suggested as a result of that meeting. The search 
strategy included the following: Ovid Medline, EMBASE, 
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CINAHL, Cochrane, PEDro and Scopus databases were 
searched for period January 1, 1996, to December 31, 2021, 
to identify studies. The keywords were combinations of “pel-
vic organ prolapse” or “urogenital prolapse” and “bulge” 
or “heaviness,” “exercise therapy,” “hypopressive exercise,” 
“kegel,” “long term,” “pelvic floor muscle training,” “pelvic 
floor exercise,” “peripartum,” “postpartum,” “pregnancy,” 
“prevention,” “symptomatic prolapse” and “treatment out-
come”. Limitation was set on fully published randomized 
controlled trials (RCTs) or full publications with at least 
an English language abstract. The search also included the 
extended abstracts from International Continence Society 
(ICS) meetings. Finally, the authors hand-searched publica-
tions from International Consultation on Incontinence (ICI) 
[26], NICE (2019) [27] and the book chapter on PFMT for 
POP from Bø and Frawley (2015) [28]. Reference lists from 
studies initially selected were also searched to identify any 
additional relevant studies not identified by the electronic 
searches. RCTs using other exercise programs than PFMT 
and comparison between PFMT and other exercise programs 
for POP are excluded from this review and will be published 
in a separate manuscript.

The PEDro rating scale, widely used in physical therapy 
and rehabilitation science [29, 30], was applied to assess the 
risk of bias (internal validity) for the RCTs. Table 1 shows 
the ten criteria used in this rating scale. Criteria E (eligi-
bility) concerns external validity (generalizability). A total 
PEDro score less than four is considered poor, four to five 
fair, six to eight good and nine to ten excellent [31]. The 
PEDro scale (Table 1) has been found to be a reliable and 
valid tool to evaluate methodological quality in clinical tri-
als [30, 32, 33].

Methods, definitions, and units conform to the standards 
jointly recommended by the International Urogynecologi-
cal Association and the ICS except where specifically noted 
[34–36].

Results

Outcome measures

A plethora of different outcome measures have been used 
in published studies on PFMT to treat POP. Table 2 gives 
an overview of the different measures found in the included 
studies. Most of the studies reported on training adherence, 
using appointment attendance and self-reported daily diary 
entries as outcome measures. Less than half reported on 
adverse events/complications related to PFMT. For primary 
outcome measures most of the studies used validated, con-
dition-specific, self-reported questionnaires for symptoms, 
and the Pelvic Organ Prolapse Quantification (POP-Q) exam 
results for anatomic description. Few studies assessed mus-
cle morphology using ultrasonography. A minority of the 
studies focused on cost analyses or need for further POP 
treatment.

Evidence for pelvic floor muscle training 
in prevention of POP

We found no primary prevention studies (interventions to 
stop prolapse from developing in asymptomatic women) of 
PFMT on POP. However, two studies focused on secondary 
prevention, as they included women who had not sought 
health care for assessment or treatment of the condition [37, 
38] and a third published [39] 2-year follow-up of one of 
these [38] (Table 3).

In the unblinded RCT of Wiegersma et al. (2014) [38] 
PFMT was conducted individually over 3 months with a 
specialized physical therapist according to each participant’s 
PFM function assessed by vaginal palpation. Participants 
completed median 7 (range 5-9) visits with the physical 
therapist and were asked to do home exercises 3-5 times per 
week 2-3 times per day. They also received lifestyle advice to 

Table 1   PEDro quality scores of RCTs

+: criterion is clearly satisfied, -: criterion is not satisfied, ?: not clear if the criterion was satisfied. Total number is determined by counting the 
number of criteria that are satisfied, except “eligibility criteria specified” score is not used to generate the total score. Total scores are out of 10

E: Eligibility criteria specified
1. Subjects randomly allocated to groups
2. Allocation concealed
3. Groups similar at baseline
4. Subjects blinded
5. Therapist administering treatment blinded
6. Assessors blinded
7. Measures of key outcomes obtained from > 85% of subjects
8. Data analysed by intention to treat
9. Statistical comparison between groups conducted
10. Point measures and measures of variability provided
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Table 2   Outcome measure used in randomized controlled trials (RCTs) of pelvic floor muscle training to prevent or treat pelvic organ prolapse. 
Classification according to primary/secondary measures

Primary outcome:
• Stage of POP

   1. POPQ (Braekken 2010b, Panman 2017, Wiegersma 2014, Hagen 2014, Barber 2014, Weidner 2017, Jelovsek 2018, Nyhus 2020, Due 2016a, 
Due 2016b, Hagen 2009, Stüpp 2011, McClurg 2014, Kashyap 2013, Pauls 2013, Pauls 2014, Panman 2016)

• Positions of organs (imaging, observation)
   1. Position of bladder and rectum by 3D-transperineal ultrasound (Braekken 2010b, Braekken 2010a, Nyhus 2020)
   2. Anatomic failure/surgical failure (combined outcome: POPQ and no re-treatment) (Barber 2014, Wiedner 2017, Jelovsek 2018)

• Symptoms of POP (not bladder symptoms)
   1. Specific questions yes/no
   2. POP-SS (Hagen 2017, Hagen 2014, Hagen 2009, McClurg 2014, Kashyap 2013)
   3. Validated POP-specific questionnaire to describe frequency and bother of prolapse (Braekken 2010b, Braekken 2015)
   4. PFDI-20/UDI-6/POPDI-6/CRADI-8 (Panman 2016, Panman 2017, Wiegersma 2014, Barber 2014, Jelovsek 2018, Duarte 2020, Due 2016a, Due 

2016b, Cheung 2016, Pauls 2013, Pauls 2014)
   5. Number of days with prolapse symptoms in the previous 4 weeks (Hagen 2014)
   6. VAS 0-100 POP symptoms (Nyhus 2020, Kashyap 2013)
   7. Rating of women’s perception of health benefit (better, same, worse). (Hagen 2017, Hagen 2014, Hagen 2009)/symptoms same/better/worse 

(Wiegersma 2014, Cheung 2016)
   8. PGI-I (Panman 2016, Panman 2017, Weidner 2017, Jelovsek 2018, Duarte 2020, Due 2016a)
   9. VAS 0-10 improvement/deterioration (Wiegersma 2014)
   10. Bulge/lump, pelvic heaviness, backache of P-QoL (Stüpp 2011)
   11. Obstructive symptoms of POP as detailed of UDI-19 (Frawley 2010)

• Muscle morphology by transperineal ultrasound (TPUS)
   1. Levator ani muscle trauma (Nyhus 2020)
   2. Cross-sectional area levator ani muscle by 2D transperineal ultrasound and 3D TPUS (Braekken 2010a)
   3. Levator ani muscle length at rest and during max Valsalva by 3D TPUS (Braekken 2010a)
   4. Pubovisceral muscle thickness at rest by 3D-TPUS (Braekken 2010a)

• Quality of life
• POP-qual (Brandt and Janse Van Vuuren, 2020)
• Cost analyses and need of POP-treatment

   1. The use of absorbent pads (Panman 2016, Panman 2017)
   2. EuroQoL 5D-3L/SF-6-→ QUALY/ICER/ ICUR (Panman 2016, Panman 2017, Hagen 2017)
   3. Use of health services in primary and secondary care (Hagen 2014)
   4. Uptake of treatment for prolapse symptoms during the follow-up [Hagen 2017, Hagen 2014, Barber 2014, Jelovsek 2018 (combined outcome: 

POPQ and no re-treatment), Due 2016a, Due 2016b, Panman 2016, Panman 2017]
Secondary outcomes:
• Sexual symptoms/ dysfunction

   1. ICIQ-VS (Hagen 2017, Hagen 2014, Hagen 2009)
   2. PISQ12 (Hagen 2017, Panman 2016, Panman 2017, Wiegersma 2014, Hagen 2014, Weidner 2017, Duarte 2020, Due 2016a, Due 2016b, 

McClurg 2014, Pauls 2013, Pauls 2014)
   3. Validated POP-specific questionnaire to describe frequency and bother of sexual symptoms (Braekken 2015)
   4. Frequency of sexual intercourse, satisfaction with the frequency of intercourse, and the extent of their sexual issues, reasons for not having sex 

(Braekken 2015)
   5. Semi-structured interview (changes in sexual desire, orgasm frequency, intensity, ability to achieve orgasm); perception of dryness, burning or 

discomfort/pain; self-confidence regarding sex, and/or if there were any other changes they experienced (Braekken 2015)
   6. FSFI (Pauls 2013, Pauls 2014)

• Bladder/urinary symptoms (pad test, questionnaire)
   1. Bladder diary (Pauls 2013, Pauls 2014, Frawley 2010)
   2. Pad test (Frawley 2010)
   3. ICIQ-IU-SF (Hagen 2017, Braekken 2010b, Hagen 2014, Hagen 2009, McClurg 2014)

   4. UDI-6 (Panman 2017, Wiegersma 2014, Barber 2014, Panman 2016, Pauls 2014, Jelovsek 2018, Due 2016a, Due 2016b, Panman 2016, Duarte 
2020, Cheung 2016)

   5. UDI-19 (Frawley 2010)
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Table 2   (continued)

   6. Validated POP-specific questionnaire to describe frequency and bother of bladder (Braekken 2010b, Braekken 2015)
   7. ISI (Barber 2014, Jelovsek 2018)
   8. Bladder symptoms of P-QoL (Stüpp 2011)

• Bowel symptoms
   1. CRADI-8 (Panman 2017, Wiegersma 2014, Panman 2016, Pauls 2014, Barber 2014, Jelovsek 2018, Due 2016a, Due 2016b, Panman 2016, 

Duarte 2020, Cheung 2016)
   2. ICQ-BS (Hagen 2017, Hagen 2014, Hagen 2009, McClurg 2014)
   3. Modified Wexner score (Frawley 2010)
   4. Constipation scoring system (Frawley 2010)
   5. Validated POP-specific questionnaire to describe frequency and bother of bowel (Braekken 2010b, Braekken 2015)
   6. Bowel symptoms of P-QoL (Stüpp 2011)

• QoL
   1. P-QoL (Stüpp 2011)
   2. SF-12 (Hagen 2017, Hagen 2014, Hagen 2009, McClurg 2014, Pauls 2014)
   3. SF-36 (Weidner 2017)
   4. PFIQ-7/UIQ-7/POPIQ-7/CRAIQ-7 (Panman 2016, Panman 2017, Wiegersma 2014, Weidner 2017, Jelovsek 2018, Duarte 2020, Due 2016a, Due 

2016b, Cheung 2016, Kashyap 2013, Pauls 2013, Pauls 2014)
   5. MOS-SF12/PCS-12/MCS-12 (Panman 2016, Panman 2017, Wiegersma 2014)
   6. Quality of life: interference/bother of prolapse symptoms with everyday life, scored 0 [not at all] to 10 [a great deal]): VAS (Hagen 2014, Hagen 

2009, Cheung 2016)
   7. World Health Organization Quality of Life (WHOQOL)-BREF (Pauls 2013, Pauls 2014)
   8. IIQ-7 (Frawley 2010)
   9. Assessment of Quality of Life (AQoL) score (Frawley 2010)

• Changes of lifestyle
   1. Lifestyle changes (Hagen 2017, Hagen 2014)

• Body image
   1. Normalized body image questionnaires (Weidner 2017)

• Need of treatment for dyspareunia, urinary symptoms
   1. Uptake of treatment for urinary symptoms during the follow-up (Barber 2014, Jelovsek 2018)
   2. Uptake of treatment for dyspareunia during the follow-up (Weidner 2017)
   3. Desired treatment before any intervention/end treatment: patient’s preference (Cheung 2016)

Independent variables/outcomes:
  • PFM function/impairment
   1. By manometry (Braekken 2010b, Braekken 2015, Duarte 2020, Nyhus 2020, Frawley 2010)
   2. By surface electromyography during the rest and during the maximum voluntary contraction (Resende 2012, Nyhus 2020, Stüpp 2011, Pauls 

2013, Pauls 2014)
   3. By digital palpation of:
    • Maximum voluntary contraction/modified Oxford scale and muscular endurance/PERFECT (Resende 2012, Nyhus 2020, Hagen 2009, Stüpp 

2011, McClurg 2014, Pauls 2013, Pauls 2014, Frawley 2010)
    • Normal/underactive/overactive/inactive (Panman 2017, Wiegersma 2014, Panman 2016)
    • Strength Brink grading system (Barber 2014, Weidner 2017)
   4. By transperineal ultrasound (TPUS)

• Change in levator ani muscle length at rest and during max Valsalva by 3D TPUS (Braekken 2010a)
    • Change in levator hiatal dimensions from rest to maximum PFM contraction by 3D transperineal ultrasound (Braekken 2010a, Nyhus 2020)
  • Training diary
    1. Appointments attendence and self-reported daily diary (Hagen 2017; Braekken 2010b, Braekken 2010a, Braekken 2015; Hagen 2014; Barber 

2014, Weidner 2017, Jelovsek 2018; Duarte 2020; Nyhus 2020; Hagen 2009; Stüpp 2011; McClurg 2014; Kashyap 2013; Frawley 2010)
  • Complications regarding PFMT treatment including bother of PFMT
    1. Complications/adverse events (Cheung 2016, Braekken 2010b, Braekken 2010a, Braekken 2015, Hagen 2014, Panman 2017, Wiegersma 2014, 

Hagen 2017, Panman 2016, Weidner 2017, McClurg 2014, Jelovsek 2018)
    2. Bother of PFMT by numeric rating scale 0–10 (due 2016a, due 2016b)
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lose weight and improve toilet habits. In the assessor-blinded 
RCT by Hagen et al. (2017) [37] women were randomized to 
receive either printed lifestyle advice or 5 appointments with 
a physical therapist over 16 weeks and two blocks of once/
week Pilates classes for 6 weeks. The Pilates class included 
specific PFMT in addition to the regular Pilates exercises

Both studies found statistically significant positive short-
term effects on symptoms of POP, but not on POP-Q stage. 
Significant differences were maintained in some of the meas-
ures of symptoms at the 2-year longitudinal follow-up [39].

Evidence for PFMT to treat POP in the peripartum 
period

Wu et  al. (2018) [53] reported results from a system-
atic review of PFMT in the peripartum period for pelvic 
floor disorders and found 15 RCTs. Some of these studies 
reported on UI, AI and sexual dysfunction only and some 
also included electrical stimulation. Three RCTs [54–56] 
reported on PFMT for POP symptoms (dichotomous out-
come; presence/absence of bothersome vaginal bulging) and 
were included in a meta-analysis. The authors concluded 
that there is very low-quality evidence that structured PFMT 
reduces POP symptoms at 6 to 12 months postpartum. 
Furthermore, they reported that there is moderate-quality 
evidence that structured PFMT did not change POP stage 
up to 12 months postpartum. The authors pointed out that 
evidence remains scarce on the long-term effects of struc-
tured postpartum PFMT on pelvic floor outcomes. A 12-year 
follow-up of an RCT comparing PFMT with control found 
no effect of PFMT on symptoms or prevalence of POP [57]. 
However, POP was not reported as an outcome in the origi-
nal study [58].

In the secondary analysis of an assessor-blinded RCT 
with PFMT alone compared with only teaching and assess-
ment of PFM strength for UI, 175 primiparous women with 
and without POP 6 weeks postpartum were included [54]. 
No effect was found in symptoms of bulging, bladder neck 
position or POP-Q stage after 4 months of group PFMT + 
everyday PFMT home training, starting at 6 weeks postpar-
tum. The women diagnosed with POP had POP-Q stage I 
and II.

Evidence for PFMT in treatment of POP 
in the general population

Table 3 shows RCTs assessing PFMT to treat anatomical 
POP or POP symptoms in the general female population. 
Eleven RCTs including women from 12 different countries 
were analyzed. Studies included POP of POP-Q stages I-III 
and results were generally reported for all stages together 
and not separately for each stage. Four studies compared 
PFMT with no treatment [40, 41, 44, 48]. The others 

compared PFMT with lifestyle intervention against lifestyle 
advice alone. Lifestyle advice included use of precontrac-
tion of the PFM before and during an increase in IAP (“the 
Knack”) and advice to avoid straining during defecation [25, 
43] or general lifestyle advice only [42, 45, 47, 49]. Brækken 
et al. (2010a) [25] was the only study reporting on morphol-
ogy and did not find any effect of advice to use “the Knack” 
on PFM strength or morphology. Adherence to the use of the 
Knack was not reported.

Quality of the interventions, dose response issues

There is some variation in the content of the PFMT inter-
ventions for POP in these trials. All the PFMT programs for 
POP included strength training of the PFM. In the study of 
Wiegersma et al. (2014) [38], the participants did strength 
training, but also many other exercise modalities and the 
chosen exercise program was up to the physical therapist 
with no standardization of the training protocol. All research 
groups included vaginal palpation to determine correctness 
of PFM contractions and some studies used additional bio-
feedback with the PFMT (Tables 3 and 4).

The training period varied between 4 weeks and 2 years, 
and number of visits with the physical therapist varied 
between 4 and 18. PFMT was taught individually in all but 
one trial [49], who did group training. Supervised PFMT 
was always combined with a home training program. Drop-
outs were low and adherence high in most studies. The 
highest number of visits with the physical therapist was in 
the study of Brækken et al. (2010a, 2010b) [25, 43], which 
included 18 visits over 6 months. No studies compared dif-
ferent training dosages. Overall, more intensive and super-
vised programs showing better results, both for symptoms 
and POP-Q stage of POP.

For short-term effect of PFMT, the RCTs showed PFMT 
to be effective in treating POP, demonstrating statistically 
significant improvement in POP symptoms [41–46, 48, 
49] and/or anatomical POP, assessed by POP-Q stage [40, 
42–44, 46, 48] compared to the comparison group. The 
results typically show that PFMT can improve POP-Q exams 
by one stage (from I to 0, II to I and III to II). Frawley et al., 
(2012) [45], Due et al. (2016) [49] and Ahadi et al. (2017) 
[51] did not find a significant change in POP stage, but sig-
nificant improvements were found in some of the individual 
POP-Q measurements (POP-Q points Ap and Bp) in the 
study by Frawley et al. (2012) [45]. Methodological scores 
on PEDro ranged from 4 to 8, with five of the studies scor-
ing 7–8 (Table 3).

Table 4 reports RCTs that compared PFMT with a pes-
sary. Three RCTs were found, but the studies used different 
pessaries and different PFMT protocols. One study did not 
find any differences in outcome between PFMT and PFMT + 
pessary [59] while two studies found significant differences 
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in favor of pessary use. Both Panman et al. (2016) [61] and 
Cheung et al. (2016) [60] found that pessary fitting fails 
in a considerable number of women; 40% reported at 12 
months [60]. De novo stress urinary incontinence was higher 
in the pessary group than in the PFMT group, 48% vs 22%, 
respectively [60].

Evidence for PFMT pre‑ and post‑POP surgery

Table 5 shows the published RCTs on PFMT in connec-
tion with POP surgery. Eleven full publications or meet-
ing abstracts which were published from 2005 until 2021 
[62–72] were included. We excluded one study because of 
inclusion of SUI and POP surgery as well as lack of reports 
of symptoms or stage of POP [66]. PFMT started preopera-
tively in all studies with between one to four sessions and 
continued with individual visits post-surgery.

Only one of the RCTs showed any benefit of adding 
PFMT to surgery for POP [69]. The latter was a pilot feasi-
bility study with 67 participants randomized to either PFMT 
or usual care in connection with surgery and showed that the 
training group had fewer prolapse symptoms at 12 months.

Evidence for PFMT in women with POP on sexual 
dysfunction, bladder and anorectal symptoms

The results of PFMT on sexual dysfunction, bladder and 
anorectal symptoms for women with POP are presented in 
Tables 3, 4 and 5. None of the studies had sexual function 
or bladder and anorectal symptoms as the primary outcome. 
The size of the studies varied from 57 [71] to 374 partici-
pants [72]. One study included women with POP-Q stage I, 
II and III, regardless of POP symptoms [74], while the others 
included women with symptoms.

Sexual dysfunction

Tables 3, 4 and 5 include studies reporting the effect of 
PFMT on sexual function in women with POP. Two stud-
ies found some effect of PFMT on sexual function [74, 
75]. The short-term improvement of Pelvic Organ Pro-
lapse Incontinence Sexual Questionnaire-12 (PISQ-12) and 
Female sexual function index (FSFI) scores described by 
Pauls et al. (2013) [75] was lost after 24 weeks [71]. Braek-
ken et al. (2015) [74] using a validated questionnaire from 
Mouritsen et al. (2003) [73] found no significant change 
in the number of sexually active women and no significant 
differences between groups regarding change in satisfac-
tion with frequency of intercourse. However, interview 
data showed that 19 (39%) of women in the PFMT group 
reported improved sexual function compared to only two 
participants (5%) in the control group (P < 0.01). Some par-
ticipants reported increased control, strength and awareness Ta
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of the pelvic floor, improved self-confidence, sensation of 
a "tighter" vagina, improved libido and orgasms, resolution 
of pain with intercourse and heightened sexual gratification 
for partners. Additionally, the study found that participants 
who described improved sexual function obtained the great-
est increases in pelvic floor muscle (PFM) strength (mean 
16 ± 10 cmH2O) and endurance (mean 150 ± 140 cmH2O 
s) (P < 0.01).

Bladder and bowel symptoms

The results related to PFMT on bladder and bowel symptoms 
in women with POP are shown in Tables 3, 4 and 5. Eight 
studies found that PFMT improved bladder symptoms [38, 
39, 43, 44, 47, 60, 61, 74] and five studies found improve-
ment of anorectal symptoms [39, 43, 44, 47, 61, 74]. Braek-
ken et al. (2010b) [43] and Braekken et al. (2015) [74] report 
from the same RCT using different outcome measures.

Long‑term effect of PFMT in treatment of POP

We defined “long term” as follow-up of at least 6 months 
after cessation of the intervention conducted in the orig-
inal RCTs. There are a limited number of studies on the 
long-term effects of PFMT for POP (Tables 3, 4 and 5). 
The follow-up period varied between 6 months and 8 to 10 
years, and there were no reminders or follow-up of PFMT 
during the follow-up period. Long-term effect was found in 
the findings of Panman et al. 2017 [39] and McClurg et al. 
2019 [52], but not of Barber et al. 2015 [62], Jelovsek et al. 
2018 [67] and Due et al. 2016b [50]. The studies with no 
long-term effect did not show any short-term effect.

Adverse effects of PFMT in women with POP are almost 
non-existent, and, if present, mostly not related to the PFMT.

Discussion

This narrative review found no primary prevention RCTs 
on PFMT for POP and sparse evidence on early interven-
tions in the general female population and the peripartum 
period. PFMT has been shown to significantly improve POP 
symptoms and associated pelvic floor complaints. Anatomic 
POP has been shown to improve by one POP-Q stage. It 
is unclear how clinically relevant this is because there are 
insufficient data describing the elevation of the leading edge 
of prolapse from beyond to above the hymen with PFMT. 
Studies included women with POP-Q stage I to III POP, 
and the effect was generally reported for all stages together, 
and not separated between stages, possibly because of low 
sample sizes. One pilot feasibility RCT showed significant 
benefits of PFMT as an adjunct to surgery but this was not 

proven in the nine other studies. Long-term data are sparse, 
and results are inconsistent.

Prevention and early peripartum intervention

Given the anatomical and biomechanical rationale and evi-
dence for PFMT to change pelvic floor morphology [25], 
it is theoretical to assume that PFMT would be effective 
in prevention of POP. Regular PFMT and early interven-
tion to stop development and worsening of POP (primary 
prevention) would probably be the best health care invest-
ment to reduce suffering and cost of this prevalent female 
condition. If PFMT is provided as group training, it could 
be more cost-effective than individual training [22]. How-
ever, evidence from robust RCTs in prevention of POP is 
lacking. Furthermore, RCTs on PFMT in prevention of POP 
should optimally proceed over 20–30 years and include one 
PFMT training and one non-training group. It would be 
costly, time-consuming and probably not possible to keep 
women adhering to an exercise training program for such 
long time, nor would asking women not to do PFMT be 
ethically acceptable. The two included studies on secondary 
prevention in our review [37, 38] could have been classified 
as treatment as some of the included women had symptoms 
of POP, but as the participants had not sought help for POP, 
we chose to classify them as preventive studies. The results 
of these RCTs showed some benefit, but the effects were 
not that convincing [37, 38]. Lack of large effect sizes can 
be attributed to low training dosage (mode of exercise, fre-
quency, intensity, duration and adherence to training) [76]. 
The idea of including correct PFMT into general exercise 
classes for women would probably be the only option to 
enable women adhere to regular PFMT for the purpose of 
preventive exercise [22]. However, that would only apply 
for women who are regularly physically active, and many 
of them would exercise independently and not in exercise 
classes.

Somewhat surprisingly, studies have found that POP is 
also prevalent in nullipara women [77]. As vaginal birth is 
a main risk factor for the condition, PFMT should be offered 
at an early stage either during pregnancy or after childbirth 
[78]. However, since there is insufficient evidence to sug-
gest this based on results from RCTs, this would be based 
on expert opinion only. Some of the studies in the system-
atic review of Wu et al. (2018) [53] on postpartum PFMT 
for PFD were not registered in PubMed [55, 56, 79, 80], 
and only three RCTs were included in the meta-analysis of 
PFMT for POP. Three of the RCTs included electrical stimu-
lation in addition to PFMT [79, 81]. The inclusion of these 
confounders means that we cannot conclude the effect of 
PFMT alone in these postpartum studies. The conclusion of 
Wu et al. (2018) [53] is that there is very low-quality evi-
dence that structured PFMT reduces POP symptoms at 6 or 
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12 months postpartum, which is based on the two RCTs not 
found in PubMed [55, 56]. Additionally, the evidence for a 
positive effect in the postpartum period is not supported by 
results from Bø et al. (2015) [54] or the 12-year follow-up 
of conservative management of postnatal urinary and fecal 
incontinence and POP outcomes by Glazener et al. (2014) 
[57]. The training dosage and level of supervision might 
have been too low in the Glazener study (2001) [58] but was 
quite high in the study by Bø et al. (2015) [54]. However, the 
primary outcome of Bø et al. [54] and Glazener et al.’s [58] 
RCTs was UI, and both studies included women with and 
without POP; thus, the sample size may have been too small 
to detect significant differences for POP. In addition, in the 
Bø et al. RCT [54], a substantial number of the participants 
had major levator ani tears, which may have made it more 
difficult to achieve positive results. Higher IAP with lifting 
of a newborn infant and baby equipment may further explain 
difficulties in achieving positive effect of PFMT in the post-
partum period. Further RCTs are warranted to investigate 
the effect of early prevention and treatment using PFMT on 
women with symptomatic POP in the peripartum period.

General population

The effect of PFMT in the general female population with 
POP showed overall positive short-term results on POP 
symptoms, and in most of the studies measuring anatomi-
cal POP, the prolapse improved one stage [40, 42–44, 46, 
48]. The studies with no effect on POP-Q stage had a lower 
training dosage compared with studies finding statistically 
significant improvement in anatomical POP [45, 49, 51]. 
Interventional quality of exercise training studies is depend-
ent on training dosage [22, 76]. We did not find any RCT 
comparing different training dosages. Ahadi et al. (2017) 
[51] claimed to compare PFMT with or without biofeedback 
but added 4 weeks of PFMT with biofeedback to home exer-
cise. Hence, this is not an equivalent comparison. For UI, no 
additional effect of adding biofeedback was found in an RCT 
with equal dosage and supervision of PFMT [82]. Kashyap 
et al. (2013) [46] compared six visits over a 6-month training 
period using a self-instruction manual only to one-on-one 
PFMT plus instruction manual, and the results showed the 
same overall beneficial effect on symptoms and POP-Q stage 
in the one-on-one PFMT group as Brækken et al. [25, 43]. 
As for all exercise training programs, this review found that 
there is a dose-response relationship with more intensive and 
supervised programs showing better overall results, both for 
symptoms and POP-Q stage of POP.

This review found only three RCTs comparing PFMT 
with a pessary, highlighting the need for further high-quality 
RCTs for this comparison. The level of evidence for pes-
saries as an effective intervention for POP was level three 
evidence in the 2017 ICI systematic review [26] and this 
corresponds with the latest Cochrane review [83]. As wear-
ing a pessary over time may unmask occult stress urinary 
incontinence, this should not be considered a complication 
of pessary use [84].

Sexual, bladder and anorectal comorbidities

Many of the RCTs on PFMT in women with POP also evalu-
ated the effect on comorbidities such as sexual dysfunction, 
bladder and anorectal symptoms and found positive results. 
However, none of the studies had these comorbidities as 
primary outcomes and the studies included women with and 
without these symptoms. The power of the studies not find-
ing an effect may be too low for these secondary analyses. 
Most studies used general validated instruments for the over-
all conditions, and more detailed information on the effect 
of UI and AI was not always available.

Sexual dysfunction in women is frequently associated 
with pelvic organ prolapse (POP) [85]. In a systematic 
review [86], the authors found only Level 2 evidence that 
PFMT can improve women's sexual function, and the litera-
ture is scarce about the effect of PFMT on sexual function 
in women with POP. As for other comorbidities, the train-
ing duration in some of the studies was short because it was 
done as an adjunct to surgery [64, 71], had a limited number 
of supervised sessions which may have limited adherence 
to the training protocol [49, 72] and included women both 
with and without sexual dysfunction. There is some evidence 
that women without sexual dysfunction have increased PFM 
strength compared to women with sexual dysfunction [87]. 
However, sexual function is influenced by several interper-
sonal, contextual, personal, psychological and biological 
factors including POP. Partner factors may adversely affect 
sexual function and diminish the benefit of PFMT [86]. 
We found that only two RCTs which showed some positive 
effects of PFMT on sexual function of women with POP 
[71, 74]. There is need for new RCTs specially designed to 
investigate the effect of PFMT in specific types of sexual 
dysfunction in women with POP.

Some of the studies assessing bladder and anorectal 
symptoms had a relatively short duration of the PFMT pro-
tocol as they were investigating perioperative PFMT [64, 71, 
75] or a limited number of supervised sessions that could 
have limited the adherence to training protocol [37, 42, 47, 
49, 69, 72]. The two RCTs offering supervised PFMT for a 
longer time showed improvement in bladder and anorectal 
symptoms in women with POP [25, 39, 74]. Future high 
quality RCTs are therefore still needed to investigate the 
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impact of intensive supervised PFMT protocols on bladder 
and anorectal symptoms in women with POP.

Effect of PFMT pre‑ and post‑POP surgery

It is somewhat counterintuitive that PFMT does not seem 
to be effective pre- and post-POP surgery. This is despite 
evidence that it is effective in the treatment of POP [26]. 
However, women included in surgical studies may be a 
selected group with more severe POP resulting from major 
PFM tears, perineal tears or higher hiatal area ballooning. 
In addition, it may be difficult to show additional effect of 
PFMT if surgery alone is effective, and a possible effect of 
PFMT may only be expected to be seen after many years of 
continuous PFMT. The longest follow-up period was 5 years 
after surgery, but there were no incentives for continuous 
PFMT during the follow-up period after the last training 
session 12 weeks post-surgery, and there was no report on 
adherence to maintenance training [67]. Furthermore, there 
was no effect of the original training program in this study 
[62], and a long-term effect may therefore not be expected. 
The lack of effect of PFMT in connection to POP surgery 
warrants that such studies should be analyzed separately 
from treatment trials in the general population and not be 
merged in meta-analyses.

Furthermore, the recurrence rate following traditional 
surgery for POP is approximately 30% [88, 89], and sur-
gery for prolapse can be associated with various adverse 
events and potentially poorer quality of life than the original 
condition [90, 91]. Mesh is one option for surgical treat-
ment of stress urinary incontinence (SUI) and POP. How-
ever, some women experience serious complications [88, 
89], and mesh is now the subject of intense global scrutiny 
after reports of serious negative long-term effects [92]. The 
National Institute for Health and Care Excellence (NICE) 
Guidelines (2019) [27] state that there is some evidence of 
benefit for all surgical procedures for POP recommended in 
their guideline, including mesh procedures, but limited evi-
dence on long-term effectiveness and adverse effects. They 
conclude that “the true prevalence of long-term complica-
tions is unknown.” Although the rate of severe complications 
may be low [90], due to high surgery rates, a substantial 
number of women will suffer after POP surgery worldwide 
[92]. Non-invasive treatments, such as lifestyle interventions 
and PFMT, should therefore be considered before surgical 
interventions [26, 27].

Long‑term studies

There are general challenges to long-term studies of any 
intervention due to loss-to follow-up, co-interventions, 
treatment switching and competing events [93, 94]. For 
exercise training there are additional challenges such as 

non-adherence to maintenance training [93, 94]. In a sys-
tematic review of long-term effect of PFMT for SUI/MUI 
19 studies with follow-up ranging from 1–15 years were 
found [93]. Only two studies provided follow-up incentives 
for continuous PFMT during follow-up and long-term adher-
ence to PFMT varied between 10% and 70%. For the POP 
studies found in the present review, there were no incentives 
for continuous PFMT after cessation of the original inter-
vention, and only Barber et al. (2014) [62] reported long-
term adherence to PFMT. They found that 93.4% reported to 
adhere to PFMT 6 months after the intervention and 81.4% 
at 2 years. However, there was no effect of PFMT in this 
study on either PFM strength or POP. In the 5-year follow-up 
of the Barber et al. study (2014) [62], Jelovsek et al. (2018) 
[67] reported that the estimated surgical failure rate was 
61.5% and 70.3% in the two surgical groups, respectively. 
They concluded that rates of surgical failure increased dur-
ing the follow-up period, although prolapse symptom scores 
remained improved.

There are challenges in adherence to long-term PFMT 
when there is no structured follow-up regimen or encour-
agement for further training after the initial supervised 
PFMT. This could explain the diminishing effect. Further-
more, if there was no short-term effect of a PFMT program 
[49, 50, 62, 67, 71, 75], then long-term effects are unlikely. 
Long-term success of any exercise training program relies 
on maintenance training. When women are left alone to do 
PFMT with no further incentives this is a challenge to some. 
The promotion of PFMT from a women’s health perspec-
tive should include strategies to support building PFMT 
into their general exercise/physical activity programs and/
or daily routines. However, today < 30% of the adult popula-
tion follows the WHO’s recommendations for participation 
in physical activity and exercise training, and it is likely that 
only those who are already physically fit and motivated for 
general training will attend structured exercise classes which 
could include specific PFMT [95–97]. New ways of reaching 
women with information on why and how to perform PFMT 
in addition to more general physical activity are needed. Due 
to injuries and weaknesses of the PFM and inability to con-
tract correctly, PFMT may be even more difficult to adhere 
to than other exercise. More work is required to improve 
women’s long-term adherence to pelvic floor rehabilitation 
programs.

At present, one can question whether today’s health ser-
vices for non-surgical interventions for POP are optimal. In 
a focus group study of 22 women receiving prolapse care 
through urogynecology services in the UK [98], the authors 
found that women often delayed seeking help for their 
symptoms because of lack of awareness, embarrassment 
and stigma. When they did present to their family doctors, 
their symptoms were often dismissed and unaddressed until 
they became more severe, and the women reported receiving 
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little or no choice in treatment decisions. Choices were often 
influenced by health professionals' preferences and incon-
sistent with women's preferences and needs. Physical ther-
apy-based interventions were reported as helping women 
regain control over their symptoms and life.

The results of the present narrative review support the 
conclusion of the ICI 2017 with 1A evidence/recommenda-
tion for PFMT in treatment of POP in the general female 
population [26]. In addition, the NICE guidelines (2019) 
[27] recommend considering a program of supervised PFMT 
for at least 16 weeks as a first option for women with symp-
tomatic POP-Q stage I or stage II. If the program is benefi-
cial, they recommend advising women to continue PFMT. 
There is no strong evidence for strength training mainte-
nance programs, but intensity of the contraction seems to 
be the main factor. We therefore recommend 1–2 sessions a 
week with 8–12 close to maximum contractions. The overall 
best results found in our review were in an RCT with 18 
supervised training sessions over a 6-month training period 
[25, 43]. We were only able to find one study on predictors 
of success of PFMT in women with POP [99]. They found 
that young age and having ≥ 1 indicators of obstetric trauma 
were predicting factors but discussed that many factors such 
as PFM function were not included in the analysis. We agree 
with the authors that there is a need for further studies on 
this important clinical question.

Clinical recommendations for effective PFMT for POP

*Provide proper information about the pelvic floor, exercise 
physiology and evidence for how PFMT can improve pelvic 
floor morphology and POP

*Teach proper PFM contraction technique and assess 
whether the woman can do a correct contraction (vaginal 
palpation, manometry, dynamometry, ultrasound) and give 
immediate feedback of performance

*Use validated outcome measures to assess POP symp-
toms, stage of POP (POP-Q) and comorbidities before and 
after treatment

*Offer individual weekly visits or group training with 
a physical therapist for at least 6 months with additional 
home training

*Teach women at risk for POP strategies to reduce IAP 
during activities of daily living

*Use motivational strategies to favor adherence
*Strength training regimens should follow general princi-

ples for strength training (3 sets of 8-12 close to maximum 
contractions at least 3-4 times/week and continue for at least 
4 months)

*Register adherence to both supervised PFMT and home 
training

*Assess PFM variables (resting value, PFM strength and 
endurance) before and after treatment

*Recommend a suitable PFMT maintenance program 
with intensity of the contraction being the most important 
factor (8-12 contractions 1-2 times/week)

Recommendations for further studies

*Primary and secondary prevention studies in the general 
female population and studies in women with POP within 
12 months after childbirth

*Monitoring long-term adherence and study predictors of 
success of PFMT for POP including pelvic floor biological/
anatomical factors
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Abstract
Introduction and Hypothesis  This manuscript is a part of the International Urogynecology Consultation (IUC) on pelvic 
organ prolapse (POP) chapter three, committee three, on the impact of lifestyle modifications (i.e., weight loss, treatment of 
constipation, activity restriction, etc.) on the prevention and treatment of POP.
Materials and Methods  An international group containing ten female pelvic medicine specialists and one university-based 
medical librarian performed a systematic search of the literature in Medline using the MeSH terms: pelvic organ prolapse (ID: 
D056887), cystocele (ID: D052858), uterine prolapse (ID: D014596), rectocele (ID: D020047), and women (ID: D014930) 
to identify studies addressing lifestyle modifications as prevention or treatment for POP on 10/18/21. Relevant studies were 
included in this review.
Results  A total of 18,483 studies were identified in the initial literature search; 187 full-text articles were deemed pertinent 
and independently reviewed and double-screened by ten reviewers. After full-text review, information from 86 articles was 
included in this review.
Conclusion  Women may consider various lifestyle modifications to help prevent and treat POP, even if it is challenging to 
quantify the efficacy of these interventions.

Keywords  Pelvic organ prolapse · Lifestyle modifications · Activity level · Review article · Treatment · Prevention · 
Modifiable

Introduction

This narrative review was created at the behest of the Inter-
national Urogynecological Association (IUGA) as part of 
the International Urogynecology Consultation (IUC) pro-
ject. The IUC is a 4-year project tasked with producing a 
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collection of 16 narrative review articles to compile the 
current scientific evidence regarding Pelvic Organ Prolapse 
(POP) to (1) guide clinical decision making, (2) inspire 
future research, and (3) provide best practice documents [1]. 
This specific manuscript reports on lifestyle modifications 
associated with the prevention or treatment of POP symp-
toms. It is included in the third chapter of the project, which 
focuses on the nonsurgical management of POP.

POP is defined as anatomical prolapse with descent of 
at least one of the vaginal walls (anterior, posterior, or api-
cal) to or beyond the vaginal hymen with Valsalva [2] POP 
is a benign condition estimated to affect 50% of parous 
women [3], roughly 10–20% of whom will be symptomatic 
[4]. Women use various terms to describe POP symptoms, 
including vaginal bulge or lump, the sensation of a dropped 
bladder, pelvic heaviness, or the feeling of sitting on a ball 
or egg [5]. POP typically becomes symptomatic once it 
approximates or extends beyond the hymen.

Lifestyle modifications such as advice on physical activity 
and exercise (including heavy lifting, and occupation pelvic 
floor exercise (often called Kegels), weight management, 
constipation, chronic cough, and reproductive health are 
often included as strategies for the nonsurgical management 
of POP. A 2011 Cochrane Review found limited evidence to 
support lifestyle interventions other than pelvic floor exer-
cises for the prevention and treatment of POP [5].

The aim of this manuscript is to discuss the impact of 
lifestyle changes on the prevention and treatment of POP. 
This chapter focuses on the impact of lifestyle interventions 
on preventing, developing, and resolving POP symptoms and 
objective physical exam findings.

Materials and Methods

The chair of this writing group was selected by the IUGA 
steering committee and approved by the IUGA executive 
committee. Writing group members were chosen from the 
IUGA membership through a competitive open call for vol-
unteers. Once formed, the writing group worked collabo-
ratively to develop the specific aims, inclusion and exclu-
sion criteria, search terms, and writing assignments for this 
manuscript.

An electronic search of MEDLINE was performed from 
inception until 10/18/21 by a medical librarian (MB) using 
a combination of the following MeSH terms: pelvic organ 
prolapse (ID: D056887), cystocele (ID: D052858), uter-
ine prolapse (ID: D014596), rectocele (ID: D020047), and 
women (ID: D014930) to identify studies addressing life-
style modifications associated with POP. The MeSH terms 
were selected to ensure a broad literature search would be 
performed. On the basis of group discussion, the authors 
of this report identified 49 topics of interest to include, if 

available in the primary literature, these terms were pre-
sented to the IUGA membership at the annual scientific 
meeting in 2020. On the basis of feedback from that presen-
tation, three additional topics (weight loss, mind–body, and 
postoperative limitations) were added as potential lifestyle 
topics of interest (all 52 topics are included in Table 1). This 
is not to say that all 52 terms of interest were included in this 
report, as the findings of this report are limited to informa-
tion available in previously published studies. Rather, these 
topics of interest were identified as specific modifiable life-
style factors to look for as we screened articles and reviewed 
the primary literature.

Study Selection

Studies were eligible for inclusion if they reported on a pop-
ulation of women with primary or recurrent POP or those at 
risk for developing these conditions. We included interven-
tions on modifiable lifestyle activities/factors associated with 
preventing or reducing POP severity and symptoms. The 
comparators of interest included any other intervention(s), 
including sham or no treatment. We were interested in any 
associated outcomes that might be found in a structured 
literature search, but a priori were interested in (1) POP 
symptom severity, (2) objective physical exam findings for 
POP, (3) patient well-being, and (4) body image. We did not 
exclude manuscripts based on study design. We included 
comparative studies (such as randomized controlled trials, 
case–control, prospective or retrospective observational 
comparative studies), noncomparative single-arm studies 
such as case series, or review articles (such as systematic or 
narrative reviews or editorials). We did exclude conference 
abstracts without full-text manuscripts. Studies were not 
restricted based on published language but were excluded if 
we could not retrieve the full-text manuscript.

Screening and Data Extraction

Citations identified by our search were screened for eligibil-
ity by nine reviewers using Abstrackr (http://​abstr​ackr.​cebm.​
brown.​edu/) [6]. To establish relevance and consensus, all 
reviewers initially screened the same random selection of 
100 abstracts. The remaining abstracts were independently 
screened in duplicate, with discrepancies adjudicated by a 
third reviewer until all relevant abstracts were reviewed.

Full-text articles relevant to this topic were reviewed 
using the appropriate Specialist Unit for Review Evidence 
(SURE) checklist based on study design to help evaluate 
the information provided by each study and to aid review-
ers in deciding which studies to include in this report [7]. 
See Fig. 1 for the Preferred Reporting Items for System-
atic Reviews and Meta-Analyses (PRISMA) diagram of the 
article selection process. Concurrent with this evaluation 
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Table 1   Lifestyle terms of 
interest identified prior to 
literature search

* If an above topic is not covered in this review, we either did not find any data to report, or have referenced 
the appropriate IUGA chapter where it is discussed

Lifestyle terms of interest*

  1) Obesity
  2) Weight loss
  3) Abdominoplasty
  4) Abdominal pressure
  5) Intra-abdominal pressure management
  6) Pelvic floor muscles
  7) Pelvic floor muscle training—at home
  8) Levator ani muscles
  9) Biofeedback
  10) Kegel’s exercises
  11) Levator tone/strength/Oxford scale
  12) Pelvic floor relaxation/laxity
  13) Exercise—running jumping, heavy lifting
  14) Pilates/yoga
  15) Meditation/mindfulness
  16) Mind body therapy (central desensitization)
  17) Strength and resistance training
  18) High intensity training (HIT), high intensity interval training (HIIT)
  19) Pregnancy
  20) Vaginal birth—use of instruments
  21) Traditional birthing practices, abdominal pressure
  22) Cesarean section
  23) Diet
  24) Fiber, water intake
  25) Constipation, toilet posture
  26) Bowel regimen/management
  27) Splinting
  28) Spinal curvature
  29) Body mechanics
  30) Posture
  31) Heavy lifting in daily activities
  32) Lifting mechanics
  33) House work, heavy lifting, deep squatting
  34) Occupational lifting, squatting
  35) Role of female in family—autonomy in health decisions, heavy house work
  36) Adaptive assistive devices
  37) Supportive garments
  38) Abdominal binding
  39) Medical conditions associated with prolapse (constipation, obesity, lung disease, etc.)
  40) Chronic coughing
  41) Smoking
  42) Smoking cessation
  43) Dietary modification
  44) Breathing
  45) Knowledge and awareness of reproductive health
  46) Access to contraception, control of birth spacing
  47) Traditional treatments—herbal remedies, etc.
  48) Observation/expectant management
  49) Patient education
  50) Postoperative restrictions
  51) Psychological aspects
  52) Body image
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process, evidence mapping was done. Topics identified in 
the abstract and results sections were entered into a spread-
sheet to track and identify lifestyle interventions pertinent 
to this project. Subsequently, interventions of interest were 
not determined by expert consensus of our group but instead 
based on what was identified in the published literature. 
Studies were grouped by interventions and assigned to group 
members for full-text review and data extraction.

The IUC peer-review process involved four rounds of 
review, starting with a review by the co-chairs, then the 
steering committee members, then IUGA general mem-
bership (through an online process), and finally, the IUGA 
board members, before being submitted to the International 
Urogynecology Journal for formal peer-review.

Results

Of the 18,483 studies identified by the initial literature 
search, 187 full-text articles were deemed pertinent and 
independently reviewed and double-screened by ten review-
ers. After full-text review, information from 86 articles was 
included in this review (see Fig. 1).

Effect of Physical Activity and Exercise on POP

Overall, we identified 38 articles that reported on lifestyle 
factors associated with activity, including three systematic 
reviews, three narrative reviews, nine case–control, six 
cohort, fifteen cross-sectional studies, and two case series 
[8–45] that addressed physical activity, physical tasks, 
position changes, high and low impact exercise, lifting, and 
occupational activities.

Physical Activity and Exercise

Sixteen articles reported on physical activity or exercise [8, 
11–13, 16, 17, 19, 20, 25, 29, 31–33, 37, 40, 41], including 
one systematic review, two narrative reviews, three case con-
trol, four cohort, and six cross-sectional studies. Many stud-
ies, including the systematic review, do not support an asso-
ciation between any type of exercise or activity and POP [12, 
13, 19, 25, 31, 32, 40, 41], while others demonstrate a link 
between moderate to vigorous exercise and anatomic pro-
lapse [8, 11, 33]. When lifting weights > 15 kg were included 
as part of the exercise routine, one study found a higher rate 
of prolapse symptoms compared to the general population 
[17], while three others did not find increased POP in women 
lifting up to 99 kg [16, 20, 29]. Three studies in nulliparous 
populations did not show differences in prolapse symptoms 
or exam findings between strenuous and nonstrenuous exer-
cise [13, 25, 29]. Though studies are inconsistent, the higher 
prevalence of POP in female runners, Olympic powerlift-
ers, and nulliparous military paratroopers compared to the 
general population suggests that particularly strenuous and 
repetitive activity may facilitate the development or worsen-
ing of POP [11, 17, 32, 37].

Twelve articles, including three systematic reviews, one 
narrative review, two case control, three cohort, and three 
cross-sectional studies, examined lifting and strenuous 
physical work [10, 12, 15, 18, 24, 28, 30, 35, 38, 40–42]. 
The data are heterogeneous due to substantial differences in 
cultures and lifestyles of populations in developing countries 
[10, 15, 24, 42] compared to developed nations [12, 18, 30, 
35, 38, 40, 41]. Though some studies found no link between 
heavy lifting or strenuous physical work and POP [15, 18, 
24, 41], many found positive associations between POP and 
chronic repetitive physically demanding work such as car-
rying heavy objects > 2 h per day, > 20 heavy lifts per week, 
or working in standing position > 50% of the time [10, 12, 
28, 40, 42]. In two other studies, heavy physical work (not 
defined) and lifting > 10 kg were independent risk factors for 
symptomatic POP [30, 38].

Occupation

Ten studies address the role of occupation on POP, includ-
ing one systematic review, one narrative review, three case 
control, two cohort, and three cross-sectional studies [10, 
14, 15, 19, 21, 27, 31, 40, 41, 44]. These studies suggest 
that homemakers, manual laborers, and factory workers are 
significantly more likely to report symptoms or have more 
POP on exam than teachers, doctors, lawyers, and other job 
categories that do not entail heavy lifting or manual labor 
activities [14, 15, 44]. However, the systematic review found 
that occupation was not associated with primary POP among 
five included studies [41].

Fig. 1   PRISMA diagram of the article selection process
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One short-term (6  week) prospective cohort study 
(n = 177) reported women who commenced physically 
strenuous occupations within 12 months postpartum were 
three times more likely (OR 3.0 [95% CI 1.2 to 7.3]) to report 
POP symptoms compared to women without a strenuous 
workload during this time [40]. Physically strenuous occu-
pations were based on participant self-report of physically 
demanding work, spending > 50% of their time walking or 
standing, and experiencing heavy lifting at work > 10 times 
a day. Further study is needed to draw conclusions regarding 
occupation and POP, as many studies used subjective ques-
tionnaire data, did not solicit specific occupations, or did not 
clearly define or characterize strenuous occupational tasks.

Physical Activity, Exercise, and Occupation Summary

In general, conflicting and inconsistent observational data 
preclude definitive conclusions about the role of physical 
activity on pelvic organ prolapse. The inconsistency of data 
can be attributed to the information available in the primary 
literature. Notably, there were no RCTs, and 12 studies had 
cross-sectional designs or relied on subjective questionnaire 
data for assessments [10, 13, 15–20, 24, 37, 38, 44]. In addi-
tion, included studies often had wide variations in popula-
tion characteristics, non-standardized definitions, substantial 
variability in assessments and outcomes, and poor control 
of confounders.

Effect of Body Weight on POP

Forty-one articles describe the impact of obesity, body mass 
index (BMI), and/or weight loss on POP. These include 14 
non-randomized comparative studies [46–59] ten cross-sec-
tional studies [19, 22, 23, 26, 30, 58, 60–63], eight system-
atic reviews [5, 41, 64–69], four case–control studies [9, 12, 
27, 70], one randomized control trial [71], and four narrative 
reviews [35, 72–74]. For standardization, in this section, we 
will use the World Health Organization classification to cat-
egorize body mass index (BMI) as underweight ≤ 18.4, nor-
mal weight 18.5–24.9, overweight 25–29.9, and obese ≥ 30 
[40], combining obesity classes I, II, and III.

Body Mass Index

Obesity is often considered a modifiable risk factor for the 
development or progression of POP, but the evidence is 
conflicting. The prevailing theory is that increasing BMI 
results in higher abdominal pressure causing weakness of the 
vaginal support structures with resultant POP [35, 72–74]. 
Thirteen studies [12, 22, 26, 30, 41, 46, 47, 51, 59, 60, 62, 
63, 65], including one case control, two systematic reviews, 
four non-randomized comparative studies, and six cross-
sectional studies, support the theory that women who are 

overweight or obese (hereafter reported as BMI ≥ 25) are 
more likely to have symptomatic prolapse. Four studies [23, 
61, 69, 70], including one case–control, two cross-sectional 
studies, and one systematic review, demonstrate no asso-
ciation between a BMI ≥ 25 and the development or pro-
gression of POP. Overall, studies describing an association 
between obesity and POP are limited by study design [65]. 
The systematic review by Giri et al. reports women with a 
BMI ≥ 25 have a risk ratio of 1.36 (95% CI 1.20–1.53) of 
reporting symptomatic POP compared to women in the nor-
mal weight category [65], and women with BMI ≥ 25 were 
more likely to have progression of POP compared to women 
with a normal BMI. The effect size varies slightly with the 
compartment of prolapse considered, with odds ratios of 
1.39 in the anterior, 1.38 in the posterior, and 1.31 in the 
apical compartments identified women with a BMI ≥ 25, 
and 1.57 in the anterior, 1.75 in the posterior, and 1.40 in 
the apical compartments of those with a BMI ≥ 30 [19, 51]. 
In the first year postpartum, increased BMI was associated 
with an increased odds of developing POP (OR 1.41, [95% 
CI 1.01–1.97, p = 0.45]) [49].

Weight Loss

Ten studies evaluate the effect of weight loss on POP, again 
with mixed results. Eight studies demonstrate symptomatic 
improvement [48, 52, 53, 55, 58, 66, 67, 71], but two studies 
demonstrate no change [56, 68]. Several studies have evalu-
ated the effect of weight loss after bariatric surgery suggest-
ing symptomatic improvement based on validated question-
naires, but no significant association of improved anatomic 
POP stage has been demonstrated [48, 51–53, 56, 58, 66–68, 
71]. The only randomized controlled trial on behavioral 
weight loss and Pelvic Organ Prolapse Quantification system 
(POP-Q) measurements showed that a 6-month weight loss 
program resulted in a statistically, but perhaps not clinically 
relevant (< 0.25 cm change), improvement in the genital 
hiatus, perineal body, and posterior vaginal wall measure-
ments. However, prolapse symptoms improved with weight 
loss based on prolapse questionnaires [71].

Weight and Postoperative Development of POP

Four studies evaluate the impact of BMI on developing POP 
after gynecologic surgery [27, 50, 54, 57]. A case–control 
study by Lukanovic et al. suggests BMI is not an independ-
ent risk factor for the development of POP after hysterec-
tomy [27]. The effect of weight gain on the risk of recurrent 
prolapse is also unclear. One non-randomized comparative 
study by Metcalfe et al. showed no association between 
BMI and recurrent prolapse after an apical repair (including 
native tissue and mesh-augmented repairs) [54]. However, 
two non-randomized comparative studies focused chiefly 
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on native tissue repairs, including uterosacral ligament sus-
pension and isolated anterior colporrhaphy, suggest women 
with BMI ≥ 25 may be at higher risk of developing recurrent 
anterior compartment prolapse [50, 57].

Body Weight Summary

In summary, roughly 25 studies report an association 
between weight and POP, while eight do not. The vast 
majority of the data are from cross sectional and non-rand-
omized comparative studies providing low-quality evidence. 
Although results are mixed, obesity may increase the risk of 
POP; weight loss may provide symptomatic, if not anatomic, 
improvement in POP. Increased BMI may be a risk factor 
for recurrent POP after native tissue surgical repair of POP.

Effect of Medical Conditions and Treatment on POP

Along with lifestyle and weight loss, correcting certain 
medical conditions is often suggested as a means of reduc-
ing or even improving the symptoms of POP. Generally, 
advice centers around correcting diseases that increase 
intra-abdominal pressure as the increases in intra-abdominal 
pressure are thought to aggravate the processes that cause or 
worsen POP. However, as with most suggestions in this area, 
there is little evidence to support these recommendations.

Constipation

Our literature review identified ten articles evaluating an 
association between constipation and POP; three case–con-
trol studies, four cross-sectional studies, and three narrative 
reviews/editorials [9, 34, 35, 75–81]. Two studies demon-
strated a positive association between subjective POP (self-
reported POP symptoms) and constipation [34, 78]. Of five 
studies evaluating the impact of constipation on anatomic 
POP, three studies demonstrated a significant positive asso-
ciation between constipation and overall prolapse [75–77]. 
An additional study found a significant association between 
constipation and posterior prolapse but not anterior or apical 
prolapse [78]. It has been postulated that constipation is a 
risk factor for POP because repeated straining during defeca-
tion causes downward pressure on the pelvic organs and soft 
tissue resulting in tissue laxity and prolapse.

However, not all studies demonstrate an association. A 
retrospective analysis of two prospective cohorts did not 
demonstrate an association between bowel function and the 
severity of posterior vaginal prolapse [80]. A case–control 
study assessing constipation as a risk factor for post-hys-
terectomy POP did not demonstrate an increased risk [9]. 
Significant heterogeniety was identified between studies 
regarding how constipation was defined, including self-
reported duration [9, 34, 35], type (frequency, straining, 

manual evacuation) [77, 81], with or without the use of a 
standardized classification system [75, 78], or validated 
questionnaires [76].

Although the literature suggests a potential positive asso-
ciation between constipation and POP, robust evidence is 
lacking. The current evidence does not allow further com-
ment on the causative role of constipation on anatomic dis-
tortion and development of POP.

Pulmonary Disease

Pulmonary factors (smoking, coughing, asthma, or Chronic 
Obstructive Pulmonary Disease [COPD]) affecting POP 
were evaluated in six studies, two cross-sectional, two 
case–control, one cohort, and one narrative review [9, 14, 
18, 23, 26, 35]. Findings were mixed; two smaller studies did 
not show an effect of smoking on POP [14, 23], while two 
larger studies found a statistically significant impact on POP 
symptoms incurred by asthma, smoking, and coughing [18, 
26]. The other case–control study demonstrated that chronic 
pulmonary disease (but not current smoking) increased the 
risk of surgery for POP following a hysterectomy (OR 22) 
[9]. Results highlighted in a narrative review suggest that 
smoking and COPD are risk factors for POP [35]. Overall, 
larger epidemiological studies suggest smoking, coughing, 
and asthma may increase POP symptoms.

Effect of Medical Disease on POP Summary

While often suggested as a casual factor in the development 
of POP, the literature is mixed on whether medical condi-
tions that increase intra-abdominal pressure, such as consti-
pation and COPD, negatively impact or worsen POP. The 
evidence suggests these conditions have a negative impact 
on POP but the evidence is not clear. The data on smoking 
is also conflicting, further confounded by the association 
between smoking and chronic cough. We did not identify 
any literature on the impact of improving these conditions 
as a treatment or prevention strategy for POP.

Hormones

In this literature review, ten articles reported on estrogen 
treatment for POP, including one systematic review, three 
RCTs, one cross-sectional study, one case–control study, 
and four narrative reviews [82–91]. The routes, types, and 
doses of estrogen vary between articles, making conclusions 
difficult.

Hormonal Therapy for Prevention and Treatment of POP

Simply stated, the effect of vaginal estrogen on POP remains 
unclear [82–84]. Research studies have found that prophylactic 
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estrogen does not seem to prevent or treat POP [85–89]. A 
large cross-sectional study in the United States including 5387 
postmenopausal women found no relationship between POP 
taking hormone replacement therapy [86]. One randomized 
placebo-controlled study found prolapse symptoms were not 
improved by vaginal estrogen [88]. Vaginal estrogen may 
improve the quality of the epithelium but does not seem to 
repair structural pelvic floor defects [89]. A large Finnish study 
including 13,316 women found that POP was more common 
in women using estrogen and progestogen (OR 1.52) [90]. 
One randomized, double-blinded, placebo-controlled study 
compared women taking estrogen, tamoxifen, raloxifene, and 
placebo, with worse POP as measured by POP-Q in the ago-
nist–antagonist groups compared to estrogen or placebo [91]. 
They found that 75% of patients in the raloxifene group and 
60% of the tamoxifen group had increased POP compared with 
18% of the patients in the placebo group and 22% in the estro-
gen group (p = 0.015). Given limited and conflicting findings 
among existing studies, additional studies are needed to clarify 
the utility of hormone therapy for POP.

Hormone Summary

Hormone therapy appears to improve vaginal epithelial tis-
sues but not the structures that support the pelvic viscera. 
However, no conclusion can be drawn on the clinical role 
of HRT and or topical estrogen therapy in women with POP 
due to the lack of scientific data. Additional studies are 
needed to clarify the utility of hormone therapy for POP.

Miscellaneous

Several factors were evaluated in single studies, limiting any 
firm conclusions about their roles in POP. Specifically, wear-
ing a sash around the waist (presumably increasing abdomi-
nal pressure), low coffee consumption, mentally strenuous 
work, alcohol use, poor health status, normal vitamin D lev-
els (≥ 30 ng/mL), and poor nutrition were all associated with 
an increased risk of POP [15, 22, 23, 26, 34, 42].

Effect of Modifiable Obstetric Risk Factors on POP

Obstetric risk factors such as parity, delivery mode, use of 
instruments, and postnatal care do not strictly fall under 
lifestyle factors. Since obstetric risks are covered in IUC 
chapter 1.3 [92], we direct readers to that chapter for addi-
tional details.

Effect of Pelvic Floor Muscle Training Versus 
Lifestyle Modification Advice on POP

Pelvic floor muscle training (PFMT) is the subject of IUC 
chapter 3 [93]. Pelvic floor muscle exercises are certainly a 

modifiable lifestyle intervention, please see that manuscript 
for current synopsis of the evidence.

Discussion

This review provides an overview of modifiable and non-
modifiable lifestyle factors that may contribute to the pro-
gression or regression of POP symptoms based on data from 
a comprehensive search of published studies. On the basis 
of the currently available data, there is limited evidence to 
support any lifestyle modifications for the treatment or pre-
vention of POP.

Women seeking care for POP symptoms are often pro-
vided with advice regarding multiple lifestyle modifications, 
so evaluations of composite information from various single 
studies may be more pragmatic and informative. Many of 
the lifestyle strategies recommended by clinicians and dis-
cussed in this review promote an overall healthy lifestyle, 
but cannot be conclusively said to impact POP risk based 
on existing data.

Additional work is needed to determine best practices for 
educating women on activities that may decrease POP risk. On 
the basis of the findings of this review, it appears that obesity 
may increase the risk of POP while weight loss may provide 
symptomatic improvement, and there appears to be a potential 
positive association between constipation and POP. There is 
insufficient evidence to recommend for or against other modifi-
able lifestyle choices such as type of physical activity, exercise, 
occupation, or treatment of medical conditions that increase 
intra-abdominal pressure, such as constipation, smoking, and 
COPD. On the basis of this limited information, women may 
choose to avoid repeatedly lifting heavy weights but this con-
sideration needs to be balanced against the known benefits of 
weightlifting, including cardiac, bone, and mental acuity.

While not a lifestyle modification and thus outside the 
scope of this chapter, IUC chapter 1.3 addresses the role of 
obstetric trauma on development of POP [92]. Increasing 
parity is positively associated with development of POP and 
Cesarean section negatively associated with its development. 
On the basis of these findings and the paucity of data sup-
porting other modifiable risk factors, we should encourage 
patients to discuss birthing plans with their providers and 
families including this perspective.

This review also addresses the goal of identifying areas 
of insufficient or conflicting evidence. Future research will 
hopefully elucidate the complicated interplay between 
modifiable risk factors that seem at odds, such as strenu-
ous exercise and weight gain. Such understanding would 
help guide additional treatment options for the progression 
and regression of POP. As is common with review articles, 
standardization of measurements would be very helpful. The 
utilization of validated questionnaires to ascertain and track 
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POP symptoms over time, and where possible, performance 
of a POP-Q exam, would be helpful to track anatomic find-
ings and allow direct comparisons between studies. At the 
very least, when resources do not permit a physical exam 
(POP-Q) or standardized questionnaire, asking “do you feel 
or see a bulge” would be recommended. For a full discus-
sion of POP specific quality of life questionnaires, we direct 
readers to IUGA chapter 1.4 [94].

Our study is similar to a prior Cochrane Review on the 
conservative prevention and management of vaginal prolapse, 
which did not clearly identify any lifestyle changes associated 
with POP [5]. In contrast to that Cochrane Review, we did not 
restrict study types to RCTs but rather included all relevant 
study types. Including all available studies, regardless of their 
design, allowed us to evaluate the current state of evidence for 
this specific question.

This study does have limitations. The most notable is that 
there is minimal and conflicting published data available to 
guide prevention or treatment of lifestyle modifications. Life-
style topics of interest were determined a priori, such that we 
were looking for any published interventions or outcomes of 
interest listed in Table 1. If a topic of interest listed in Table 1 
is not included in this review, it means that we specifically 
looked for that intervention but did not find any data, or have 
referenced the appropriate IUC chapter where that topic is dis-
cussed. Perhaps part of the reason for lack of published data 
is that studies that do not find significant associations are less 
likely to be published, and so any review of published literature 
is subject to inherent publication bias. Many of the completed 
studies present conflicting evidence. In addition, publica-
tions use heterogeneous terminology for prolapse severity and 
symptoms, and for treatment response. As is common in most 
reviews, standardized reporting would significantly improve the 
consolidation and interpretation of data from various studies.

In conclusion, there is insufficient data to provide recom-
mendations on lifestyle modifications that may prevent or 
treat POP.
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