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PREFACE

PREFACE

This thesis is submitted in fulfilment of the requirements for a postgraduate doctorate
qualification at the University of Groningen for both Chantal Panman and Marian
Wiegersma. It contains work done from 2009 to 2014 for The Pelvic Organ Prolapse
in Primary Care: Effects of Pelvic Floor Muscle Training and Pessary Treatment
Study (POPPS project). The supervisors of the project were Dr J.H. Dekker and
Prof Dr M.Y. Berger of the Department of General Practice at the University Medical
Center Groningen. Given the close relationship of the work completed by both
candidates, it was felt that the thesis was best presented in a single document to
unite the different components into a more meaningful whole, rather than artificially
separating the data. Therefore, all aspects of the research, data analysis, and writing
undertaken by both Chantal and Marian in completing their individual theses as part
of the POPPS project are detailed in this joint work. It is believed that this will help
provide a better understanding of the rationale and flow of the research. During the
PhD ceremony, both Chantal and Marian will be responsible for defending chapters
1, 2, 5, 9, and 11; however, Chantal will specifically defend chapters 4, 6, and 8, while
Marian will specifically defend chapters 3, 7, and 10.
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CHAPTER 1
G EN ER AL I NTRO DU CTI O N

G EN ERAL I NTRODUCTI ON

P ELV I C O RG A N P RO L A PS E
Pelvic organ prolapse (hereafter, simply referred to as prolapse) is defined as
descent of the anterior or posterior vaginal wall, the uterus, or the vaginal vault (after
hysterectomy).1 The different types of prolapse, which may co-exist, are summarized
in Figure 1. Although the aetiology of prolapse is still not completely understood, loss
of support of the pelvic organs, due to pelvic floor damage or weakness, is thought
to play a major role (Box 1). The most consistent risk factors for prolapse are vaginal
childbirth, higher parity, advanced age, obesity, and prior hysterectomy. Other obstetric
factors like forceps delivery, prolonged second stage of labour, and birth weight >4500
grams seem to increase the risk, but caesarean delivery is not completely protective
against developing prolapse. Several other factors are also implicated, including
risk factors like smoking, hormone replacement therapy, and comorbidities (mainly
when associated with increased abdominal pressure; e.g., constipation or pulmonary
disease); in addition, pelvic floor factors like defects of the levator ani muscle have
also been implicated, though as yet, evidence for this is inconclusive. There is also
growing evidence for a genetic component in the development of prolapse.2,3
Prolapse is common, its incidence and prevalence increasing with age.4,5 According
to the Dutch General Practitioner Registration Network, the prevalence of prolapse in
women aged 45 years and older varies between 0.8% and 2.7%,6 but a Dutch community
survey of women aged 45–85 years showed a much higher prevalence, with some 12%
of women reporting typical prolapse symptoms (seeing or feeling a vaginal bulge) and
75% having some degree of prolapse on physical examination.7 Though it is true that
many of these women might not consult their general practitioner, because they are
either asymptomatic or only experience mild symptoms, many could avoid discussing
prolapse with their general practitioner because of embarrassment or because they
lack knowledge about prolapse, its symptoms, and the available treatment options.8
Prolapse can lead to, or co-exist with, a variety of symptoms, and although the most
typical symptom is vaginal bulging, many women are asymptomatic.5,7 Other prolapse
symptoms include pelvic pressure, low backache, and the need to replace the prolapse
digitally or to otherwise apply manual pressure to the vagina, perineum, or perianal
area to assist voiding or defecation (i.e., “splinting”). Prolapse can lead to abnormal
vaginal bleeding, discharge, or infection if there is ulceration of the prolapsed tissue.
Prolapse may co-exist with lower urinary tract symptoms, including urinary frequency,
incomplete bladder emptying/urinary retention, slow urinary stream, recurrent urinary
tract infections, and urinary incontinence. Moreover, symptoms of anorectal dysfunction
may be present, such as incomplete defecation, rectal urgency, and post-defecation
soiling. Finally, women can experience dyspareunia or the feeling of vaginal laxity.1
23
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FIGURE 1 T YPES OF PRO L APSE
A: Anterior wall prolapse; B: Posterior wall prolapse; C: Uterine prolapse; D Post-hysterectomy vault
prolapse (adapted from Barber et al.9).

Symptomatic prolapse can negatively influence a woman’s daily activities and quality
of life.10-12 Indeed, almost 75% of women with symptomatic prolapse encounter
discomfort as a direct consequence of their prolapse during daily life, with evidence
that physical activities were moderately to severely affected in 33% of women with a
symptomatic prolapse.13 In addition, the presence of prolapse may negatively affect
sexual functioning.14-16 Women with advanced prolapses, for example, report feeling
less feminine and less physically or sexually attractive when compared with women
who have normal pelvic support.12 Moreover, more than one-third of sexually active
women with advanced prolapse indicate that their sexuality is affected by prolapse
symptoms.17

D I AG N OS I S O F P RO L A PS E
Prolapse is diagnosed by pelvic examination. The standard classification system
for assessing prolapse is the Pelvic Organ Prolapse Quantification system (POP-Q)
(Box 2). If a prolapse is present or if there are pelvic floor symptoms, the condition
of the pelvic floor muscles should be assessed globally. Pelvic floor function can be
assessed during pelvic examination in the supine position; for example, the tone and
strength of the pelvic floor muscles can be assessed by asking the patient to contract
the pelvic floor muscles around the examining fingers. Urodynamic or anorectal
functional testing and imaging (ultrasound or magnetic resonance imaging of the
pelvic floor) offer no additional value in the diagnosis of prolapse in general practice.18
24
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B OX 1 . P ELV I C O RG A N S U P P O RT A N D P ELV I C O RG A N
D ES CENT
Pelvic organ support depends on an interaction between the pelvic floor
muscles and the endopelvic fascia, a loose connective tissue network that
suspends the pelvic organs (especially the vagina and the uterus) by attachment
to the pelvis. The pelvic floor is the caudal border of both the abdominal and
the pelvic cavity, and is a complex structure of muscles, including the levator
ani, the coccygeus, the external anal sphincter, the striated urethral sphincter,
and the deep and superficial perineal muscles (Figure 2).

Urethra
Vagina
Rectum

Levator
ani muscle

Pubococcygeus
Illioccygeus
Puborectalis
Coccygeus

FIGURE 2 SU PERI OR VI EW OF TH E FE M ALE PELVI C FLOOR M USCLES
(adapted from Larish and Kaveler19)

These pelvic floor muscles, especially the levator ani muscle, play an important
role in supporting the pelvic organs. Normally, they maintain a constant resting
tone to keep the pelvic floor closed and hold the pelvic organs in place, thereby
relieving the strain on the connective tissue attachments of the endopelvic
fascia. However, when the pelvic floor muscles are damaged or weakened, for
example due to vaginal childbirth, the pelvic floor opens and the unsupported
pelvic organs must be held in place by the endopelvic fascia. This damages the
endopelvic fascia, which may ultimately fail to hold the vagina and uterus in place,
resulting in prolapse. Sometimes, prolapse even develops in the context of normal
pelvic floor muscles; in these cases, the connective tissue of the endopelvic
fascia is thought to be exceptionally weak or damaged in some other way.20-22
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M A N AG E M ENT O F P RO L A PS E I N G EN ER A L P R AC TI C E
Prolapse can be treated conservatively by lifestyle advice, pelvic floor muscle
training (PFMT), or vaginal pessary, with surgery usually reserved for more severe
cases. Treatment choice therefore depends on the severity of the prolapse-related
symptoms, and on the woman’s general health and preference.23,24 Specifically,
referral to a urogynaecologist is indicated if a (recurrent) prolapse leads to severe
symptoms, if conservative treatment fails, or if the patient prefers surgical treatment.25
In the Netherlands, most women are treated conservatively in primary care, with
approximately 9% referred to secondary care.26 To help women with a prolapse decide
on their preferred management, general practitioners need to provide them with
accurate information on the effectiveness of different treatments and on the natural
course of prolapse if left untreated.
The natural course of prolapse
In the past, the belief that prolapse was a progressive disease guided clinical practice
such that women with asymptomatic early prolapse were frequently offered surgical
correction to prevent progression.27 However, the few studies that have since examined
the natural course of prolapse showed that the condition was non-progressive in most
cases,27-30 seldom leading to life threatening problems. It is equally unknown whether
treatment at an earlier stage is more effective than intervention after the onset of
symptoms or after worsening of the prolapse.27 Therefore, watchful waiting might be
a good option in women who are asymptomatic or experience only mild symptoms.
Lifestyle advice
The Dutch gynaecologists’ prolapse guideline recommends giving lifestyle advice to
all women with symptomatic prolapse,18 which includes losing weight, avoiding heavy
lifting, and consuming healthy food (to reduce constipation). This recommendation
is based on the supposed association between increased abdominal pressure and
the occurrence of prolapse, but is not yet supported by evidence from interventional
studies. Nevertheless, it might still be worthwhile giving lifestyle advice to women
with prolapse because the recommendations are not harmful, and because they are
consistent with best practice for general health promotion.
Pelvic floor muscle training
There are two main hypotheses underlying how PFMT is effective in the prevention
and treatment of prolapse: first, that descent of the pelvic floor is prevented by
teaching women to contract their pelvic floor muscles consciously before and during
26
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B OX 2 . P O P - Q SYST E M

The POP-Q system is an objective, site-specific system for describing
and staging prolapse, and has good inter- and intra-observer reliability.31,32
It involves quantitative measurements of various points representing anterior,
apical, and posterior vaginal prolapse to create a topographic map of the vagina.
During examination, a Valsalva manoeuvre is performed and the maximum
extent of prolapse is determined relative to the anterior–posterior plane of the
hymen at each point. This measurement, in centimetres, is then transformed
to an ordinal staging system (Figure 3), with the total POP-Q stage defined as
the POP-Q stage of the most prolapsed compartment.

Stage 0

Stage 1

Stage 2

Stage 3

Stage 4

FIGURE 3 STAG ES OF UTERI N E PRO L APSE ACCORD I N G TO TH E POP- Q
SYSTE M (adapted from Barber et al.9)

The POP-Q system uses the following ordinal staging system:
• Stage 0 – There is no prolapse
•	Stage 1 – The leading edge of the prolapse is >1 cm above the level of the
hymen
•	Stage 2 – The leading edge of the prolapse is between ≤1 cm proximal and
≤1 cm distal to the hymen
•	Stage 3 – The leading edge of the prolapse is >1 cm distal to the hymen, but
total eversion of the vagina has not occurred
• Stage 4 – There is total eversion of the vagina

27
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any increase in abdominal pressure; and second, that structural support of the pelvic
floor can be built up by performing regular strength training over time.33 Previous
studies, which were mainly performed in secondary and tertiary care, showed PFMT
to be more effective in relieving prolapse symptoms when compared with a control
intervention.34-45
Pessary treatment
Vaginal pessaries are designed to support the prolapsing organs and limit the descent
into the vagina (Figure 4). By relieving pressure on the supporting structures and
pelvic organs, they may improve the symptoms of prolapse.46-55 Although pessaries
are used as a first-line treatment for prolapse by 77% of gynaecologists in the United
States,56 the evidence for their use mainly comes from observational and nonrandomized studies and the fact that they have very few contraindications. However,
robust evidence on the long-term effectiveness and cost-effectiveness of pessary
treatment is lacking, with most studies evaluating pessary treatment being performed
in secondary or tertiary care.

FIGURE 4 I NSERTI ON OF A RI N G WITH SU PPORT PESSARY
The figure at the bottom right shows a ring with support pessary in a “realistic” position. (adapted
from Culligan57)
28
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TH E S I S R ATI O N A LE
Prolapse is one of the most common indications for gynaecological surgery among
older women. The lifetime risk for prolapse surgery varies between 6% and 19%.58 In
the Netherlands, the number of prolapse surgeries increased from 8,151 in 1997 to
17,376 in 2009,59 and the cost of prolapse surgery performed by gynaecologists was
approximately 50 million euros in 2013.60 Given the ageing population and the fact that
prolapse is more common in the elderly, it is reasonable to assume that the costs of
treating prolapse will increase over coming decades.58,61 In primary care, explanation
of the benign nature and non-progressive course of prolapse might be satisfactory
in many cases, especially for women who are not bothered by their prolapse or who
only experience mild symptoms. However, when bothersome symptoms are present,
conservative treatment should typically be applied because it causes far fewer side
effects and complications than surgery. Providing this treatment in primary care
ensures that therapy is generally less expensive, closer to a patients’ home, and
easier to access compared with secondary care. However, there have been no highquality studies on the effectiveness of PFMT and pessary treatment in women with
symptomatic prolapse in primary care. Indeed, the authors of a recent Cochrane
review emphasized that there was an urgent need for randomized studies to compare
the effectiveness of pessaries with other conservative measures.62 Thus, The Pelvic
Organ Prolapse in Primary Care: Effects of Pelvic Floor Muscle Training and Pessary
Treatment Study (POPPS) was designed to fill the knowledge gap regarding the
conservative treatment of prolapse in primary care.

TH E S I S O UTLI N E
The POPPS trials were designed to investigate the effects and cost-effectiveness
of conservative treatments for older women with symptomatic prolapse in a
primary care population. In Chapter 2, the POPPS design is described in detail.
This comprised two randomized controlled trials: in the first trial, women with
a symptomatic mild prolapse (leading edge above the hymen) were randomly
assigned to watchful waiting or PFMT (POPPS Trial 1); in the second trial,
women with a symptomatic advanced prolapse (leading edge at or beyond the
hymen) were randomly assigned to pessary treatment or PFMT (POPPS Trial 2).
In Chapter 3, the effectiveness of the interventions in POPPS Trial 1 are compared after
three months, and in Chapter 4, the effects and cost-effectiveness of the interventions
are compared longitudinally for a two-year follow-up period. Then, in Chapter 5, the
effects and cost-effectiveness of the interventions in the POPPS Trial 2 are compared
29
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longitudinally for a two-year follow-up period.
Community-dwelling women aged 55 years and older were actively approached to
join the studies by a postal screening questionnaire, and women with one or more
pelvic floor symptoms were invited for baseline assessment. The data collected
at these assessments were used to investigate the predictors of sexual inactivity
and of sexual functioning (in those who were sexually active) among older women
with pelvic floor symptoms; the details of this are outlined in Chapter 6. Also using
this baseline data, the discriminative abilities of anatomic cut-off points to identify
clinically relevant prolapse, as established in specialist urogynaecology populations,
are evaluated in Chapter 7.
When counselling women, it is important to know which factors are likely to predict
a successful treatment outcome. Pessary fitting, for example, fails in a considerable
portion of women, indicating that it is not suitable in all cases. In Chapter 8, the
predictors of unsuccessful pessary fitting are described using the baseline data for
women randomized to pessary treatment in POPPS Trial 2. Subsequently, using the
data for all women randomized to PFMT from both trials, the factors that predict
treatment success for prolapse in women undergoing PFMT are highlighted in Chapter
9. In Chapter 10, the minimal important change in the PFDI-20, the questionnaire used
to evaluate treatment effects in both trials, is discussed.
Finally, the thesis ends with a general discussion, in which the main findings and
implications for clinical care and future research are discussed in Chapter 11.
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A B ST R AC T
PFMT and pessaries are commonly used in the conservative treatment of prolapse.
Because there is a lack of evidence regarding the optimal choice between these two

2

interventions, we designed the “Pelvic Organ Prolapse in Primary Care: Effects of
Pelvic Floor Muscle Training and Pessary Treatment Study” (POPPS). POPPS consists
of two parallel open label randomized controlled trials performed in primary care, in
women aged ≥55 years, recruited through a postal questionnaire. In POPPS Trial 1,
women with mild prolapse receive either PFMT or watchful waiting. In POPPS Trial
2, women with advanced prolapse receive either PFMT or pessary treatment. Patient
recruitment started in 2009 and was finished in December 2012. Primary outcome
of both POPPS trials is improvement in prolapse-related symptoms. Secondary
outcomes are quality of life, sexual function, POP-Q stage, pelvic floor muscle
function, post-void residual volume, patients’ perception of improvement, and costs.
All outcomes are measured 3, 12, and 24 months after the start of treatment. Costeffectiveness will be calculated based on societal costs, using the PFDI-20 and the
EQ-5D as outcomes. In this paper the POPPS design, the encountered challenges and
our solutions, and participant baseline characteristics are presented. For both trials
the target numbers of patients in each treatment group are achieved, giving this study
sufficient power to lead to promising results.
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I NT RO D U C TI O N
Prolapse is defined as the descent of one or more of: the anterior vaginal wall,
posterior vaginal wall, the uterus (cervix), or the apex of the vagina (vaginal vault after
hysterectomy).1 The incidence and prevalence of prolapse increase with age.2 In a
cross-sectional study on an open Dutch population of women aged 45–85 years, 75%
had some degree of prolapse.3 Prolapse can cause a variety of symptoms including
vaginal bulging, pelvic pressure or heaviness, pelvic pain, and urinary or fecal
incontinence or obstruction. These symptoms can have considerable influence on
daily activities, sexuality4 and quality of life.5 Treatments for prolapse include watchful
waiting, PFMT, vaginal pessaries, and surgical correction of the prolapsed tissue. In
older women co-morbidity and frailty can make surgery impossible or undesirable,
whereas in younger women an active child wish or reluctance to undergo surgery
may impair surgical treatment. The risk of complications during or after surgery and
the long term risk of prolapse relapse are other disadvantages of surgical correction.
Thus, for the majority of women with prolapse conservative treatment may be the
best option; however, limited evidence is available to support conservative treatment
options. PFMT may reduce prolapse symptoms and improve prolapse severity in
women with mild to moderate prolapse on the short term. However, long-term benefits
and the effects of PFMT on more severe prolapse are unknown.6 Observational studies
have shown that pessary treatment reduces symptoms and may prevent progression
of prolapse, but little evidence is available from randomized controlled trials and no
controlled trials have directly compared pessary treatment and PFMT.7 Therefore, we
designed the “Pelvic Organ Prolapse in Primary Care: Effects of Pelvic Floor Muscle
Training and Pessary Treatment Study” (POPPS). This comprises two parallel open
label randomized controlled trials. In POPPS Trial 1 we investigate short and longterm effects of PFMT compared to watchful waiting in women with mild prolapse. In
POPPS Trial 2 we investigate the short and long-term effects of PFMT and pessary
treatment in women with advanced prolapse. Both trials will also include a costeffectiveness analysis. The aim of this paper is to describe the POPPS design and the
challenges we encountered, and to present the participants baseline characteristics.

D E S I G N A N D M ETH O DS
Study population and patient recruitment
Participants were recruited from 20 general practices in the northern part of the
Netherlands. In the Netherlands, general practitioners keep a file of each patient
registered in their practice. For the present study, each participating general practitioner
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TABLE 1 SCREEN I NG QU ESTI ON NAI RE
Do you have a sensation of/have you ever seen a bulge in your vagina?
Do you have a sensation of pelvic heaviness or pressure?
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Do you ever leak urine?
Do you have to press to the vaginal wall to start or complete voiding?
Do you have to press to the vaginal wall to start or complete defecation?

selected all women aged ≥55 years who did not meet the exclusion criteria. Exclusion
criteria were current prolapse treatment (pessary, PFMT or surgery) or prolapse
treatment in the past year, current treatment for a gynecological or urological disorder,
current gynecological or urological malignancy, severe/terminal illness, inability to
visit the general practitioners office, cognitive impairment and inability to understand/
complete a Dutch questionnaire. Then, a postal questionnaire to screen for possible
prolapse symptoms was sent to all eligible women. This questionnaire is an adjusted
version of the five-item questionnaire to predict prolapse developed by Tegerstedt
et al., which has a sensitivity and specificity of 66.5 and 94.2%, respectively.8 For the
present study we made some adjustments in attempt to achieve higher sensitivity:
i.e. we asked about all types of urinary incontinence without specification, and added
two questions about feeling pelvic pressure/heaviness and about the need for digital
assistance to start or complete defecation (Table 1). Symptomatic women (positive
response to one or more screening questions) were asked to participate in the
study and, if they consented, they were invited for a baseline assessment. Patient
recruitment started at the end of 2009 and was finished in December 2012. Figure
1 summarizes the study design and recruitment for both POPPS trials. The study is
registered in the Dutch Trial Register (www.trialregister.nl, identifier NTR2047) and
was approved by the Medical Ethics Committee of the University Medical Center
Groningen (METc2009.215).
Baseline evaluation
Participants filled in a questionnaire at home before the baseline assessment.
This questionnaire comprised the Pelvic Floor Distress Inventory-20 (PFDI-20)9
to measure bladder-, bowel- and pelvic floor symptoms, the Pelvic Floor Impact
Questionnaire-7 (PFIQ-7)9 to measure condition specific quality of life, the Pelvic
Organ Prolapse/Incontinence Sexual Function Questionnaire-12 (PISQ-12)10 to
measure sexual function, the Medical Outcomes Study Short Form Health Survey-12
(MOS-SF-12)11 to measure general quality of life, and the EuroQol-5D questionnaire 12,13
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7241 Women assessed for eligibility

1359 Excluded by general practitioner:
97 	Current prolapse treatment (or in past year)
109 	Current treatment (uro)gynecological
disorder
44 	Current (uro)gynecological malignancy
147 Severe/terminal illness
630 	Inability to come to general practitioners
office/pelvic floor muscle therapist
23 	Inability to understand/fill in Dutch
questionnaire
226 Cognitive impairment
16 Deceased
29 	Moved away/permanent address elsewhere
38 Miscellaneous

5882 Screening questionnaire
2355 Non-responders
2608 	No prolapse symptoms / not interested

919 Prolapse symptoms & willing to participate

19
Excluded (by research physician)
5 	Withdrawn for other reason

895 Baseline assessment
234

No prolapse

661 Prolapse

133 Not interested
77	Mild prolapse but Trial 1 was completed
2
Stage 4 prolapse

449 Randomized
287 POPPS Trial 1
142 Watchful waiting

145 PFMT

162 POPPS Trial 2
80 PFMT

82 Pessary treatment

FIGURE 1 POPPS RECRU ITM ENT AN D PARTI CI PANT FLOW
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to measure utility. During the baseline assessment written informed consent was
obtained, information on demographics and medical and obstetric history was
collected, and a physical examination and urinalysis for urinary tract infection was
performed by a research physician. This physical examination included postvoid

2

residual volume measurement with an abdominal ultrasound (BladderScan®), POP-Q
measurement,14 and evaluation of pelvic floor muscle function.15 When urinalysis was
positive for a urinary tract infection, participants received antibiotic treatment and
were asked to fill in a new baseline questionnaire after resolution of the infection.
Based on the baseline POP-Q examination women were categorized as follows:
Women with mild prolapse were eligible for POPPS Trial 1, and women with advanced
prolapse were eligible for POPPS Trial 2. Mild prolapse was defined as prolapse
with the leading edge staying above the hymen (POP-Q stage 1 and mild stage 2).
Advanced prolapse was defined as prolapse with the leading edge at the hymen or
beyond (POP-Q advanced stage 2 and stage 3). Women with stage 4 prolapse were
not included, but were referred to their general practitioner to evaluate treatment
options because PFMT was not considered suitable for this category of patients.
Randomization
Within each trial, women were randomly assigned to one of the two treatment arms
in a 1:1 ratio. Block randomization by means of an external computer system with an
interactive voice response system (accessible by telephone) was used. The research
physician enrolling the patients was blinded to the block size and allocation sequence.
Interventions
Watchful waiting
Women with mild prolapse in POPPS Trial 1 randomized to watchful waiting do not
receive active treatment but are followed during a two-year period. They may visit
their general practitioner because of prolapse symptoms; this is recorded at follow-up
which starts after randomization.
Pelvic floor muscle training
In POPPS Trial 1 and 2, PFMT is given by a registered pelvic physiotherapist according
to the standards of the Dutch Pelvic Physiotherapists’ Organization (NVFB). We did
not use a standard protocol for the PFMT intervention but chose a more flexible,
pragmatic approach in which the participating pelvic physiotherapists adjust their
treatment to the need of each patient, as would be the case in normal practice. To
minimize the effect of any possible differences in the experience, skill or foresight of
every single pelvic physiotherapist, the pelvic physiotherapists involved in the study
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had to be registered with the Dutch Pelvic Physiotherapists’ Organization (NVFB).
To gain this registration, physiotherapists have to complete an extra three-year
training program about the prevention and treatment of pelvic floor disorders in men
and women. To gain insight in the treatment techniques and treatment duration in our
study population, pelvic physiotherapists register their treatment (instructions, pelvic
floor muscle exercises, use of myofeedback or electric stimulation, lifestyle advice)
and the number of visits for each patient. Follow-up begins after starting PFMT.
At the first follow-up visit after 3 months, all women in the PFMT groups receive a
leaflet with information and advice about pelvic floor use during daily activities, toilet
habits and pelvic floor muscle exercises. In this way, women are stimulated to continue
pelvic floor muscle exercises after their last visit to the pelvic physiotherapist.
Pessary treatment
There is no consensus as to what is considered successful pessary fitting.16 Some
consider pessary fitting to be successful if the pessary is retained during a Valsalva
maneuver and feels comfortable to the patient at the initial visit.17,18 Others regard
pessary fitting to be successful if it is used without discomfort for 2–4 weeks after
insertion.19–22 We decided to evaluate pessary fitting after two weeks, because it takes
some time to experience if it does not come out during daily activities and can be
worn without discomfort. Participants who discontinue pessary use within the first
two weeks are refitted with another pessary. No more than three fitting attempts are
allowed. Pessaries were fitted by a trained research physician. First choice was an
open ring pessary, followed by a ring pessary with support. If a ring pessary could not
be fitted, a Shaatz or Gellhorn pessary was tried. A pessary was considered to have
the right size when the research physician could place a finger between the pessary
and the vaginal wall, prolapse was reduced above the hymen, it felt comfortable to
the participant, and it was retained during a Valsalva maneuver and coughing in both
supine and standing positions. Follow-up starts as soon as a successful pessary fit
has been achieved. Additional control visits to clean the pessary, evaluate treatment
and monitor side-effects are scheduled with one of the research physicians or with
the participant’s own general practitioner every three months. Topical estrogen is
prescribed in case of symptomatic vaginal decubitus. All pessaries used are made of
silicone (Milex, Chicago, IL, USA).
What if pessary fitting fails?
In some participants pessary fitting will not be successful.23 One of the challenges in
designing POPPS Trial 2 was how to deal with this group. We considered the following:
(1) When pessary fitting is unsuccessful women cannot receive the treatment they
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are allocated to after randomization; (2) When this group of women is evaluated as if
being treated with a pessary, the effect of pessary treatment will be underestimated;
(3) Excluding women with an unsuccessful pessary fit might introduce bias because
there is no such selection in the PFMT group; and (4) Fitting a pessary in all women
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with advanced prolapse before randomization, and randomize only the women with a
successful pessary fit was considered unethical because it would mean unnecessary
pessary fitting for participants eventually randomized to the PFMT group.
Furthermore, study results on PFMT would then only be generalizable to women
in whom a successful pessary fit can be obtained. Taking all these arguments into
consideration, we decided to follow-up all women in the pessary group, also those in
whom a pessary fit could not be achieved. This will make it possible to do an intention
to treat analysis as well as a per protocol analysis.
Follow-up
In both POPPS trials, follow-up will be at 3, 12, and 24 months after the start of treatment. At each follow-up participants will fill in a follow-up questionnaire similar to
the baseline questionnaire but with the addition of two VAS scales evaluating improvement and/or worsening of symptoms, and two questions on Global Perception
of Improvement answered on a 5-point scale.24 Consultations and/or treatment for
prolapse-related symptoms (other than trial related) and cost items, will be registered
in each treatment group. Women receiving PFMT are asked if they have completed
the treatment and, if applicable, the reason for discontinuation is registered. POP-Q
measurement and evaluation of pelvic floor muscle function are performed at each
visit. Post-void residual measurement is repeated at 12 and 24 months. Pessaries
are removed 24–48 hours before each follow-up visit (by the participant, a research
physician, or general practitioner).
Outcome measures
For both POPPS trials the primary outcome measure is the symptom score measured
by the PFDI-20 questionnaire. Secondary outcomes are condition-specific and
general quality of life, sexual function, POP-Q stage, pelvic floor muscle function,
post-void residual volume, patients’ perception of improvement, and costs.
Blinding
Blinding patients to the treatment is not possible; also, because treatment evaluation
(e.g. side-effects of pessary treatment) is part of the follow-up assessment, blinding
the research physicians to group allocation is also not feasible. The researchers performing the statistical analyses will be blinded to group allocation. The main outcome
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measure is the PFDI-20 score, which cannot be influenced by the researcher. POP-Q
measurement and evaluation of pelvic floor muscle function may be influenced by the
fact that research physicians are not blinded to the received treatment. We tried to minimize this by blinding the research physician to the patients’ answers on the self-administered questionnaires and to the outcomes of the previous physical examinations.
Sample size
POPPS Trial 1
Few data were available on women with mild prolapse, therefore we had to estimate
the PFDI-20 baseline score for our study population. In a cross-sectional study in
women with and without pelvic floor dysfunction, women with a vaginal descent <0.5
cm beyond the hymen had a mean PFDI-20 score of 47.4 points (95% CI 41.3–53.4).25
That study also included women without prolapse (39 of 244 women), therefore
we expected the PFDI-20 baseline score in our study population to be higher, and
estimated it to be 60 points. We considered a 25% reduction in PFDI-20 score to be
clinically relevant; this equals 15 points. Given a standard deviation (SD) of 36,26 a
two-sided significance level of 5%, a power of 80%, and a 15% drop-out rate, 108
women would have to be randomized in each treatment arm. Assuming a response
rate of 70% of which 30% would be seen for a baseline assessment, a prevalence of
mild prolapse of about 53%3 and 70% giving informed consent to join POPPS Trial 1,
at least 2778 women had to be screened.
POPPS Trial 2
Based on published data, we expected the PFDI-20 baseline score in women with
advanced prolapse to be around 80 points.25 A clinically relevant difference between
the two treatment groups was considered to be 25% (20 points). Given a SD of 36,26
a two-sided significance level of 5%, and a power of 80%, successful pessary fitting
in 70%23 and a drop-out rate of 15% in both treatment arms, 74 women had to be
randomized to pessary treatment and because of the randomization ratio of 1:1 and
no loss of patients due to unsuccessful pessary fitting in the PFMT group, this will lead
to 63 women finishing PFMT treatment (vs. 44 women finishing pessary treatment).
Assuming a response rate of 70% of which 30% is seen for a baseline assessment, a
prevalence of advanced prolapse of about 22%3 and 70% giving informed consent to
join POPPS Trial 2, at least 4635 women had to be screened.
Statistical analysis
The mean absolute difference as well as the mean difference in terms of percentage
in PFDI-20, PFIQ-7, PISQ-12, and MOS-SF-12 scores, the change in POP-Q
45

2

CHAPTER 2

measurements, pelvic floor muscle function and post void residual volume, and the
difference in Global Perception of Improvement between treatment groups will be
compared in an intention to treat analysis. Missing data will be imputed with multiple
imputation techniques. Additionally, we will perform a per protocol analysis to
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examine treatment effects in participants who completed the treatment intervention.
Moreover, to determine the effect of any possible selective loss to follow-up a
sensitivity analysis will be performed. When reasons for drop-out appear to be related
to treatment characteristics we will use bestand worst-case scenarios analysis,
otherwise we will use a multiple imputation model. If necessary, adjustments will be
made for differences in baseline characteristics. Longitudinal data analysis will be
performed to examine long-term trends.
Economic evaluation
Economic evaluation will be from the societal perspective, meaning that all costs
will be taken into account regardless of who pays for them. Patient costs include
out-of-pocket costs like incontinence pads and travel costs. Health-care costs will
be calculated by multiplying the volumes of health-care with standard unit prices
derived from the Dutch Manual for cost research27,28 or, if standard unit prices are not
available, from market prices. Since we do not expect our study population to lose
productivity due to prolapse we will only report direct costs within and outside the
health care system. Cost-effectiveness will be assessed by relating the incremental
societal costs of the two approaches studied within the two POPPS trials to the
incremental outcomes in terms of prolapse related symptom burden, measured with
the PFDI-20. Secondary analysis will include quality adjusted life years (QALY). Utility
will be measured using the EuroQol-5 Dimensions (EQ-5D), valued by the Dutch EQ5D tariff.12,13 After the weights are obtained, areas-under-the-curves (AUC) will be
provided to calculate gained QALYs for each individual patient.29

B A S ELI N E CH A R AC T ER I STI C S O F TH E ST U DY P O PU L ATI O N
Table 2 shows the baseline characteristics of participants in both POPPS trials.
Women participating in trial 1 (mild prolapse) have a mean age of 64.2 years
(SD 6.6), their mean BMI is 26.8 (SD 4.7), mean parity is 2.4 (SD 1.2) and 98% is
postmenopausal. Previous hysterectomy is reported by 19% and 7% has had previous
pelvic floor surgery. In trial 2 (advanced prolapse) participants have a mean age of
65.2 years (SD 6.9), their mean BMI is 26.3 (SD 4.0), mean parity is 2.5 (SD 1.0) and
99% is postmenopausal. Previous hysterectomy is reported by 16% and 9% has had
previous pelvic floor surgery. In both trials, urinary incontinence is the most frequently
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TABLE 2 BASELI N E CHAR ACTERISTI CS OF PARTI CI PANTS
POPPS Trial 1
Watchful
waiting
n = 142

PFMT

Age (years), mean ± SD

POPPS Trial 2
PFMT

n = 145

Pessary
treatment
n = 81

64.0 ± 6.5

64.5 ± 6.8

64.9 ± 7.4

65.6 ± 6.4

BMI (kg/m2), mean ± SD

26.6 ± 4.8

27.0 ± 4.7

26.0 ± 3.8

26.7 ± 4.2

Parity, mean ± SD

2.4 ± 1.1

2.4 ± 1.2

2.4 ± 0.9

2.6 ± 1.1

Primary only

8 (6)

13 (9)

3 (4)

6 (8)

Lower

51 (36)

51 (35)

31 (38)

26 (33)

Intermediate

37 (26)

38 (26)

21 (26)

24 (30)

Higher

46 (32)

43 (30)

26 (32)

23 (29)

Premenopausal

2 (1)

3 (2)

1 (1)

0 (0)

Postmenopausal

140 (99)

142 (98)

80 (99)

70 (100)

Hysterectomy

24 (17)

30 (21)

15 (19)

10 (13)

Pelvic floor surgery

6 (4)

13 (9)

8 (10)

7 (9)

Vaginal bulging

22 (16)

32 (22)

40 (49)

32 (41)

Pelvic heaviness/pressure

49 (35)

45 (33)

35 (44)

29 (37)

Urinary incontinence

124 (87)

131 (90)

62 (77)

63 (80)

Vaginal splinting to start
or complete voiding

7 (5)

9 (6)

3 (4)

3 (4)

Vaginal splinting to start
or complete defecation

32 (23)

30 (21)

15 (19)

15 (19)

59.0 ± 32.2

65.4 ± 40.0

60.2 ± 33.8

64.5 ± 35.6

n = 79

2

Educational level, n (%)

Menopausal status, n (%)

Surgical history, n (%)

Screening symptoms, n (%)

PFDI-20 score, mean ± SD

mentioned screening symptom, reported by 89% of the participants in trial 1, and 78%
of the participants in trial 2. Vaginal bulging is more common in participants of trial
2, reported by 45% (vs. 19% in trial 1). This also holds for pelvic heaviness, which is
reported by 40% of participants in trial 2 versus 33% in trial 1.

ST U DY ’S E X P EC TATI O N S
These trials will provide valuable information for general practitioners, gynecologists,
and others involved in the treatment of women with prolapse. For both trials the target
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numbers of patients in each treatment group are achieved, giving us sufficient power
to answer the research questions. The results of this study will enable patients and
physicians to make an evidence-based choice between watchful waiting, PFMT or
pessary treatment.
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A B ST R AC T
Objective
To compare the effects of PFMT and watchful waiting on pelvic floor symptoms in
a primary care population of women aged 55 years and over with symptomatic mild
prolapse.
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Design, setting and participants
Randomised controlled trial in Dutch primary care. Women aged 55 years or over
with symptomatic mild prolapse (leading edge above the hymen) were identified by
screening.
Interventions
PFMT versus watchful waiting.
Main outcome measures
The primary outcome was change in bladder, bowel, and pelvic floor symptoms
measured with the PFDI-20, three months after the start of treatment. Secondary
outcomes were changes in condition specific and general quality of life, sexual
function, degree of prolapse, pelvic floor muscle function, and patients’ perceived
change in symptoms.
Results
Of the 287 women who were randomised to PFMT (n = 145) or watchful waiting (n =
142), 250 (87%) completed follow-up. Participants in the intervention group improved
by (on average) 9.1 (95% CI 2.8 to 15.4) points more on the PFDI-20 than did participants
in the watchful waiting group (p = 0.005). Of women in the pelvic floor muscle training
group, 57% (82/145) reported an improvement in overall symptoms from the start of
the study compared with 13% (18/142) in the watchful waiting group (p < 0.001). Other
secondary outcomes showed no significant difference between the groups.
Conclusions
Although PFMT led to a significantly greater improvement in PFDI-20 score, the
difference between the groups was below the presumed level of clinical relevance (15
points). Nevertheless, 57% of the participants in the intervention group reported an
improvement of overall symptoms. More studies are needed to identify factors related
to success of PFMT and to investigate long term effects.
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I NT RO D U C TI O N
Prolapse is a common condition characterised by descent of the anterior or posterior vaginal wall, the uterus, or the vaginal vault (after hysterectomy).1 In a Dutch community
survey, 75% of women aged 45-85 years had some degree of prolapse.2 The prevalence
of typical symptoms of prolapse (seeing or feeling a vaginal bulge) is reported to be about
3-12%.2,3 Typical prolapse symptoms are thought to emerge when the leading edge of the
prolapse is at or below the hymen.4,5 Women with milder forms of prolapse more often
experience other common prolapse related symptoms such as pelvic pressure/heaviness or pelvic pain and urinary or bowel symptoms. Treatment options include conservative management (PFMT or pessary treatment) and surgical correction. However,
surgery is associated with several problems. Comorbidity and frailty can make surgery undesirable, and risks of complications and recurrence are considerable. Finally,
costs for prolapse related surgery are high and are expected to substantially increase
owing to the ageing population and the higher prevalence of prolapse in older women.6
As women with mild prolapse often experience mild symptoms, surgery is generally
not an option. However, evidence suggests that women with symptomatic mild prolapse might benefit from PFMT.7,8 There are two main hypotheses on how PFMT may
be effective in the treatment of prolapse: descent of the pelvic floor is prevented by
teaching women to consciously contract their pelvic floor muscles before and during
any increase in abdominal pressure; and structural support of the pelvic floor is improved by the performance of pelvic floor muscle exercises, and, as a result, the pelvic
organs are held in place better.9 Beneficial effects of PFMT in symptomatic stage 1
and/or 2 prolapse were shown in three small studies, of which two were pilot studies7, 8
and the other was of moderate methodological quality.10 Other studies investigating
the effect of PFMT on prolapse also included women without symptoms, women with
more severe stage prolapse (at or below the hymen), or both.11-14
PFMT could typically be applied in primary care. However, high quality studies on the
effectiveness of PFMT in women with symptomatic (mild) prolapse in this setting are
lacking. The aim of this study was to compare the effects of PFMT and watchful waiting
on pelvic floor symptoms in a primary care population of women aged 55 years or over
with symptomatic mild prolapse.

M ETH O DS
This was a randomised controlled trial comparing PFMT and watchful waiting in
women aged 55 years or over with symptomatic mild prolapse. All participants gave
written informed consent. The study design has been published in detail elsewhere.15
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Participants
Participants were recruited from 15 Dutch general practices between 14 October 2009
and 19 October 2012. Participating general practitioners selected all women aged at
least 55 years who did not meet the study’s exclusion criteria. These included current
prolapse treatment or treatment in the previous year, pelvic organ malignancy, current treatment for another gynaecological disorder, severe/terminal illness, impaired
mobility, cognitive impairment, and insufficient command of the Dutch language. The
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remaining women received a postal five item screening questionnaire (Appendix I)
asking about vaginal bulging, pelvic heaviness, urinary incontinence, and vaginal splinting to assist micturition or defecation. Women who responded positively to one or more
screening questions were invited to fill in another questionnaire and visit for a baseline
assessment.
A standardised interview about demographics and medical and obstetric history
was performed. Additionally, all women underwent a physical examination and
urinalysis for urinary tract infection. When urinalysis showed a urinary tract
infection, participants were treated with antibiotics and afterwards filled in a new
questionnaire (which replaced the original baseline questionnaire). The baseline
physical examination comprised measurement of post-void residual volume with
an abdominal ultrasound (BladderScan), evaluation of pelvic floor muscle function,16
and POP-Q measurement.17 Physical examinations were performed by research
physicians who were trained in POP-Q measurement and pelvic floor muscle function
assessment by an experienced urogynaecologist. Women with mild prolapse, defined
as the leading edge of the prolapse staying above the hymen (POP-Q stage 1 and mild
stage 2), were eligible for randomisation.
Interventions
Pelvic floor muscle training
Pelvic physiotherapists registered with the Dutch Pelvic Physiotherapists’ Organisation treated all participants randomised to PFMT. These physiotherapists complete a three year specialisation course in the diagnosis and treatment of pelvic floor
disorders. PFMT was provided individually in face-to-face contacts combined with
home exercises. The pelvic physiotherapists recorded the treatment modalities and
the number of treatment sessions for each participant. For all participants, the intervention started with an explanation of the function of the pelvis and the pelvic floor
and about pelvic floor dysfunctions; illustrations and three dimensional models of
the pelvis were used. Pelvic floor muscle function was assessed by digital palpation. During this examination, the physiotherapists also checked whether participants
were able to correctly contract (“squeeze and lift”) and relax their pelvic floor muscles.
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If necessary, they used breathing exercises to increase awareness of the pelvic floor.
Participants who were not able to contract or relax their pelvic floor muscles were
first instructed how to do this by being given feedback during digital palpation or,
if necessary, by application of myofeedback or electrical stimulation. Participants who
were able to control their pelvic floor consciously but whose pelvic floor muscles were
too weak started training their pelvic floor by doing exercises. All participants started
with the same basic exercise scheme, to which specific exercises could be added (Appendix II). The exercise programme was individualised and was modified at each appointment on the basis of examination findings. In cases of an overactive pelvic floor, the
focus of the exercises was on relaxation rather than on contraction and, if necessary, general relaxation exercises were used. All participants were taught to contract their pelvic floor muscles before and during any increases in abdominal pressure (“the knack”),
and attention was paid to lifestyle (diet, body weight) and toilet habits (Appendix II).
Initially, participants visited the pelvic physiotherapist on a weekly basis, but when they
were able to correctly contract and relax their pelvic floor muscles the intervals between
appointments were extended (two to three weeks). Participants were encouraged to
continue practising at home three to five times a week, twice or three times each day.
Watchful waiting
Participants randomised to watchful waiting received no treatment and no recommendations.
Follow-up
Participants were scheduled for a follow-up appointment with the research physician
three months after the start of treatment (or, in case of watchful waiting, three months
after randomisation). During the study period, participants were allowed to visit their
general practitioner or other caregiver for any symptoms of prolapse; such visits were
recorded at follow-up.
Outcomes
The primary outcome of this trial was change in bladder, bowel, and pelvic floor
symptoms three months after the start of treatment. Secondary outcomes were
changes in condition specific and general quality of life, sexual functioning, degree
of prolapse, pelvic floor muscle function, and patients’ perceived change in symptoms
from the start of the study.
Measurements
We measured change in bladder, bowel, and pelvic floor symptoms with the PFDI-20.
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This patient completed questionnaire comprises three subscales with scores ranging
from 0 to 100: the POPDI-6 assessing prolapse symptoms, the CRADI-8 assessing
colorectal/anal symptoms, and the UDI-6 assessing urinary symptoms. A higher PFDI20 score (sum of three subscale scores, range 0-300) indicates a higher symptom
burden.18 We measured the effect of bladder, bowel, and pelvic floor symptoms on
daily life with the PFIQ-7 (range 0-300, with higher scores indicating greater effect).18
We used the MOS-SF-12 version 1 to measure general quality of life.19,20 We measured
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sexual functioning with the PISQ-12 (range 0-48, with higher scores indicating better
sexual functioning).21 We assessed patients’ perceived change in symptoms from the
start of the study by using three questions (are symptoms the same/better/worse?)
with visual analogue scale scores for improvement/deterioration (on a scale from 0-10).
We used the POP-Q system to assess the degree of prolapse at baseline and followup. In the POP-Q system, the degree of prolapse of the anterior vaginal wall, the
posterior vaginal wall, and the uterus or vaginal vault (when there is a history of
hysterectomy) is measured in centimetres, using the hymnal remnants as a reference
point. Additionally, the genital hiatus, the perineal body, and the total vaginal length
(with the prolapse reduced) are measured. On the basis of these findings, a POP-Q
stage (0-4) is calculated for each compartment. The overall POP-Q stage is equal
to the POP-Q stage of the most severely prolapsed compartment.17 Pelvic floor
muscle function was examined by vaginal palpation of the pelvic floor muscles in
the lithotomy position. We defined pelvic floor muscle function as normal (voluntary
contraction normal/strong, voluntary relaxation complete, involuntary contraction
and involuntary relaxation present), underactive (voluntary contraction absent/weak,
voluntary relaxation complete, involuntary contraction absent/present, and involuntary
relaxation present), overactive (voluntary contraction absent/weak/normal/strong,
voluntary relaxation absent/partially present, involuntary contraction and involuntary
relaxation absent/present), or inactive (voluntary contraction absent, voluntary
relaxation complete, involuntary contraction and involuntary relaxation absent).16
Sample size
To detect a difference of 15 points (25% reduction in the PFDI-20 score assuming a
PDFI-20 baseline score of 60 points and no change in the watchful waiting group15)
with a standard deviation of 36 points,22 a power of 80%, and a two sided α of 0.05,
we needed 92 women in each treatment arm. Allowing for a dropout rate of 15%, we
needed a total of 216 women for this trial.
Randomisation
We used blocked randomisation with variable block sizes to randomise participants
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to one of the treatment arms in a one to one ratio. An independent statistician who
was not involved in the enrolment of participants generated an allocation sequence.
The research physician used an external computer system with an interactive voice
response system (accessible by telephone) to enrol participants in the study. This
research physician was blinded to allocation sequence and to both the ordering of the
blocks and their sizes.
Blinding
Participants, pelvic physiotherapists, and research physicians were not blinded to
group allocation. Research physicians and pelvic physiotherapists were blinded to
all answers on the participant completed questionnaires, and research physicians
were blinded to the outcomes of the previous POP-Q measurements and previous
evaluations of pelvic floor muscle function.
Statistical methods
We compared the difference in the change of questionnaire scores (PFDI-20, PFIQ7, PISQ-12, physical and mental component summary scores of general quality of
life) from baseline to follow-up between groups by analysis of covariance using the
follow-up score as the dependent variable and baseline score, baseline POP-Q stage
(1 or 2), and previous prolapse treatment (more than one year previously) (yes/no) as
covariates.23 For the PFIQ-7 scores, we used a square root transformation to obtain
a normal distribution of the residuals. We used logistic regression analysis to assess
whether patient perceived improvement or worsening of symptoms, improvement or
worsening of POP-Q stage, and improvement or worsening of pelvic floor muscle
function (dependent variables) were predicted by randomisation group (independent
variable). We applied a Bonferroni correction to correct the reported p-values for
multiple testing.
We defined improvement/worsening of the POP-Q stage as improvement or
worsening of one or more POP-Q stages (calculated for each compartment). We
defined improvement of pelvic floor muscle function as a change from abnormal
(underactive/overactive/inactive) at baseline to normal at follow-up and worsening
of pelvic floor muscle function as a change from normal at baseline to abnormal
at follow-up. We imputed missing values in primary and secondary outcomes by
multiple imputation. The imputation model was based on a missing value analysis
and included the primary and secondary outcomes of the study and the following
variables: treatment group, age, BMI, parity, and previous prolapse treatment. We
compared results of the analyses on the non-imputed dataset and analyses after
multiple imputation to assess the effect of multiple imputation on the outcomes.
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We did all analyses according to the intention to treat principle. We used a p < 0.05
significance level for all statistical tests. We used SPSS Statistics for Windows,
version 20.0, for the analyses.

R E S U LTS
In total, 145 women were allocated to PFMT and 142 women to watchful waiting

3

(Figure 1). Table 1 shows the baseline characteristics of the study population. Followup questionnaires were completed by 250 (87%) participants, and the follow-up
appointment was attended by 237 (83%). Median time from the start of treatment
to completing the questionnaires was 3.6 (IQR 3.0-4.3) months for women in the
PFMT group and 3.2 (IQR 3.2-3.6) months in the watchful waiting group. In total,
11 (8%) participants did not receive PFMT and 19 (13%) discontinued the intervention
prematurely (Figure 2). For participants who completed the PFMT intervention, the
median number of treatments was 7 (IQR 5-9). Myofeedback was used in 23 (16%)
participants, and electric stimulation was used in 11 (8%). At follow-up, 59 (41%)
participants had not yet finished PFMT.
In the intention to treat analysis, participants in the PFMT group showed (on average)
a 9.1 point greater improvement on the PFDI-20 scale than participants in the watchful
waiting group (p < 0.005). For the subscales, the difference between PFMT and
watchful waiting was significant on the UDI-6 but not on the POPDI-6 or CRADI-8.
Sexual functioning (PISQ-12) and the physical and mental component summary
scores of general quality of life did not change over time. Condition specific quality
of life (PFIQ-7) improved in both groups (difference not significant) (Table 2⇓). Of the
participants in the PFMT group, 57% reported an improvement in symptoms from the
start of the study. In the watchful waiting group, improvement was reported by only
13%, and 81% of the participants reported that their symptoms remained the same
(Table 3⇓). The visual analogue scale scores of improvement/deterioration showed no
significant difference between the groups (data not shown).
At follow-up, the proportion of participants with an improvement of one or more POP-Q
stages showed no difference between the groups for any of the compartments (Table
4). The proportion of women with deterioration of one or more POP-Q stages was also
the same in both groups for all compartments. The proportion of women in whom
pelvic floor muscle function improved from baseline to follow-up was the same in
both groups in both the non-imputed and imputed datasets (non-imputed: PFMT
27/106 (25%) versus watchful waiting 18/124 (15%) (corrected p = 0.117); imputed:
PFMT 35/145 (24%) versus watchful waiting 21/142 (15%) (corrected p = 0.213)). The
proportion of women in whom pelvic floor muscle function deteriorated between
60
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5411 Women assessed for eligibility
946 Not meeting inclusion criteria
4465 Screening questionnaire
3751 Excluded
1684 Did not meet inclusion criteria
378		 Declined to participate
1689 No response to screening questionnaire
714 Baseline assessment
349 Excluded
179 No prolapse
170 Advanced prolapse
365 Mild prolapse
78

Declined to participate

287 Randomised

145 Allocated to PFMT
134 Received allocated intervention
11 Did not receive allocated intervention
		
2 Personal circumstances
		
4	Long waiting list at pelvic physiotherpist
		
5 Unknown reasons
19 Discontinued intervention
		
7 Personal circumstances
		
4 Lack of motivation for PFMT
		
2 Disappointing results of PFMT
		
2	Found PFMT too time consuming
		
1 Moved away
		
3 Unknown reasons
0		Received other prolapse treatment during
study period

26
5

Lost to follow-up*
Incomplete questionnaire(s)

Analysed for primary outcome
114 Unimputed dataset
145 Multiple imputation dataset

142 Allocated to watchful waiting
1		Received other prolapse treatment during
study period (PFMT)

10
7

Lost to follow-up*
Incomplete questionnaire(s)

Analysed for primary outcome
125 Unimputed dataset
142 Multiple imputation dataset

FIGURE 1 FLOW OF PARTI CI PANTS TH ROUG H STU DY
*

No follow-up questionnaire available
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TABLE 1 BASELI N E CHAR ACTERISTI CS OF ALL PARTI CI PANTS .
PFMT
n = 145

Watchful waiting
n = 142

Age (years), mean ± SD

64.5 ± 6.8

64.0 ± 6.5

BMI (kg/m2), mean ± SD

27.0 ± 4.7

26.6 ± 4.8

Parity, mean ± SD

2.4 ± 1.2

2.4 ± 1.1

Postmenopausal, n (%)

142 (98)

140 (99)

Primary only

13 (9)

8 (6)

Lower

51 (35)

51 (36)

Intermediate

38 (26)

37 (26)

Higher

43 (30)

46 (32)

Hysterectomy

30 (21)

24 (17)

Pelvic floor surgery

13 (9)

6 (4)

25 (17)

18 (13)

Stage 1

70 (48)

85 (60)

Stage 2

75 (52)

57 (40)

Anterior

77 (53)

75 (53)

Posterior

6 (4)

6 (4)

Apical

1 (1)

1 (1)

Anterior and posterior

30 (21)

31 (22)

Anterior and apical

22 (15)

19 (13)

Posterior and apical

2 (1)

4 (3)

Anterior and posterior and apical

6 (4)

6 (4)

Educational level, n (%)
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Surgical history, n (%)

Prior prolapse treatment, n (%)*
Stage of prolapse, n (%)†

Type of prolapse, n (%)

PFDI-20 score, mean ± SD

*

65.2 ± 39.9

59.0 ± 32.2

POPDI-6 score, mean ± SD

15.5 ± 13.4

13.6 ± 12.4

CRADI-8 score, mean ± SD

17.2 ± 15.3

16.2 ± 14.4

UDI-6 score, mean ± SD

32.4 ± 19.7

29.4 ± 15.8

Surgical or conservative prolapse treatment > 1 year ago; †POP-Q stage of most prolapsed

compartment

62

64

122

122

PCS-12

MCS-12

52.7 ± 8.5

45.1 ± 10.5

35.5 ± 5.3

22.1 ± 39.9

32.4 ± 19.7

17.2 ± 15.3

15.5 ± 13.4

111

111

43

110

118

118

118

117

n

53.4 ± 7.1

46.5 ± 10.3

35.5 ± 6.4

18.0 ± 36.1

22.8 ± 17.2

13.7 ± 15.3

10.5 ± 12.3

46.9 ± 37.4

Mean ± SD

Mean ± SD

36.4 ± 5.4

130 52.8 ± 8.5

130 46.8 ± 9.7

70

131 12.1 ± 17.9

140 29.4 ± 15.8

140 16.2 ± 14.4

141 13.6 ± 12.4

138 59.0 ± 32.2

n

Baseline
Mean ± SD

37.1 ± 4.6

121 53.7 ± 8.3

121 46.6 ± 10.4
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120 11.7 ± 23.7

129 26.3 ± 15.5

128 13.6 ± 12.7

129 11.4 ± 11.3

127 51.3 ± 29.7

n

Follow-up

p-value

-0.6 (-2.3 to 1.0)

1.5 (-0.4 to 3.5)

0.2 (-1.1 to 1.5)

0.04 (-0.1 to 0.5)

-6.0 (-9.1 to -2.9)

-1.4 (-3.7 to 0.8)

-2.6 (-4.9 to -0.4 )

-2.0 (-4.5 to 0.5)
-1.8 (-4.3 to 0.7)
-5.0 (-8.6 to -1.4)
0.03 (-0.5 to 1.1)
-0.1 (-2.3 to 2.1)
0.6 (-1.8 to 3.0)
-0.9 (-2.7 to 0.8)

0.209
<0.001
0.441
0.715
0.125
0.446

-9.1 (-15.4 to -2.8)

Mean (95% CI)

0.307

0.606

0.925

0.478

0.007

0.165

0.110

0.005

p-value

Imputed data

0.024

-11.0 (-16.6 to -5.4) <0.001

Mean (95% CI)

Unimputed data

Difference in mean change from baseline *

Adjusted for baseline score, baseline POP-Q stage, and previous prolapse treatment (> 1 year ago); †PISQ-12 score only available for women who were sexually

139

141

UDI-6

PISQ-12†

144

PFIQ-7

145

CRADI-8

65.2 ± 39.9

Mean ± SD

Follow-up

Watchful waiting

active, missing scores were only imputed for women who were sexually active at baseline

*

n

140

POPDI-6

PFDI-20

Baseline

PFMT

TABLE 2 CHANG E I N QUESTI ON NAI RE SCORES FROM BASELI N E TO FO LLOW- U P
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No participants reported any adverse effects of

1.000

(data not shown).

<0.001

p-value*

baseline and follow-up was the same in both groups

<0.001
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whereas others do not experience any improvement.
Further research might identify factors related to the
success of PFMT.
Typical symptoms of prolapse (such as seeing or
feeling a vaginal bulge) are thought to emerge when
the leading edge of the prolapse is at or below the
hymen.4,5 Therefore, in women with mild prolapse,
other common prolapse related symptoms, such as
urinary and bowel symptoms, should be assessed.
In this study, in women with mild prolapse, PFMT
mainly affected the urinary symptoms. The largest
difference in mean change from baseline was
achieved in the PFDI-20 subscale measuring urinary
64

16/145 (11)

58/145 (40)
<0.001

<0.001

0.270
8/124 (6)

is that a subgroup of women benefit from PFMT,

2/115 (2)

the change in PFDI-20 scores. Another possibility

Worse

appreciation of improvement than was reflected in

106/124 (85)

underlying condition, leading to a higher subjective

10/124 (8)

to gain more insight into their symptoms and

43/115 (37)

Nevertheless, women receiving PFMT seemed

70/115 (61)

these results need to be interpreted with caution.

The same

susceptible to recall bias and social desirability bias,

Better

because this patient reported outcome may be

p-value*

only 13% in the watchful waiting group. However,

Unimputed data

reported symptomatic improvement compared with

Watchful waiting
n/N (%)

Nevertheless, 57% of women in the PFMT group

PFMT
n/N (%)

the presumed level of clinical relevance (15 points).

PFMT†
n/N (%)

groups (9.1 points) was significant, it was below

82/145 (57)

strategy. Although the difference between the

Logistic regression analysis, corrected p-value (Bonferroni); †Owing to multiple imputation, the percentages do not add up to 100%

did women randomised to a watchful waiting

*

17/142 (12)

115/142 (81)

showed greater improvement in symptoms than

18/142 (13)

Women with mild prolapse who received PFMT

TABLE 3 SELF- REPORTED CHAN G E I N SYM PTOMS SI N CE TH E START OF TH E STU DY
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Imputed data

DISCUSSION

Watchful waiting†
n/N (%)

PFMT.
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TABLE 4 N UM BER OF PARTI CI PANTS WITH I M PROVE M ENT OF 1 OR MORE
POP- Q STAG ES
Compartment
Anterior
Posterior
Apical

*

PFMT
n/N (%)

Watchful waiting
n/N (%)

p-value*

Unimputed data

29/107 (27)

20/128 (16)

0.099

Imputed data

39/145 (27)

24/142 (17)

0.222

Unimputed data

10/106 (9)

14/128 (11)

1.000

Imputed data

13/145 (9)

14/142 (10)

1.000

Unimputed data

15/107 (14)

20/127 (16)

1.000

Imputed data

23/145 (16)

22/142 (15)

1.000
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Logistic regression analysis, corrected p-value (Bonferroni)

symptoms (UDI-6). The other PFDI-20 subscales (measuring prolapse and bowel
symptoms) showed no significant differences in change between the groups. The
relation between prolapse and urinary symptoms is not yet completely understood.
Although stress urinary incontinence and prolapse are thought to be two coexisting
problems that share causative factors rather than having a cause and effect relation,24
prolapse might cause bladder outlet obstruction, leading to irritable bladder symptoms
(urgency, urge incontinence, frequency, nocturia).25 Stress urinary incontinence is
more common in women with mild prolapse,26, 27 whereas irritable bladder symptoms
are thought to be more common in women with advanced prolapse.25
Strengths and limitations of study
The main strengths of this study are its sample size, its pragmatic design with patient
oriented outcome measures, and the fact that it is the first study to compare PFMT
and watchful waiting in a primary care population of women with a symptomatic mild
prolapse. The study also has some limitations. Because many women with prolapse
symptoms do not consult a physician,28 we chose to screen women for symptoms
possibly related to prolapse. Consequently, because some women in our study
population experienced only mild symptoms at baseline, the mean PFDI-20 baseline
score was lower than those reported in similar studies. This might have led to an
underestimation of the effect of PFMT because little room for improvement exists
when symptoms are mild at baseline.
Another limitation is that we did not use a standard PFMT protocol. Instead, we chose
a pragmatic approach in which the participating pelvic physiotherapists tailored the
treatment to the needs of each participant. To minimise the effect of any possible
differences between pelvic physiotherapists as regards their experience or skills, the
pelvic physiotherapists had to be registered with the Dutch Pelvic Physiotherapists’
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Organisation. As a consequence, all participants were trained according to the same
basic exercise scheme. However, because we did not register the amount of home
exercises performed by the participants, we do not know how strictly the participants
adhered to their home exercise programme.
Women in the control group received no active treatment or recommendations. This
choice was also pragmatic; because women with mild prolapse often do not qualify for
pessary treatment or surgical correction, watchful waiting would be usual practice for
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many women with symptomatic mild prolapse. We do not know to what extent women
in the watchful waiting group were influenced by the information they received about
prolapse at baseline; better understanding of their condition (for example, knowing
that they had a mild prolapse and what this means) and its treatment options might
have led to an improvement in symptom burden. They may also have started doing
pelvic floor home exercises by themselves; however, as this would also be the case in
usual practice it is probably not a great disadvantage.
Finally, the effect of PFMT compared with watchful waiting was assessed after three
months of treatment. However, as not all participants had finished PFMT at the moment
of follow-up, the difference between the groups might increase as the maximal effect
of PFMT had not yet been achieved. Also, rather than relieving symptoms, PFMT might
prevent symptoms from getting worse. This implies that symptoms in the PFMT
group would remain stable whereas those in the watchful waiting group would get
worse over time; this might also apply to the degree of prolapse. However, the period
of follow-up in this study was too short to establish such a difference between the
groups. We found no difference in the change in pelvic floor muscle function between
the groups; this might also be related to the duration of follow-up. Another possible
explanation is that the method we used for measuring pelvic floor muscle function
may not be sufficiently sensitive to small changes in pelvic floor muscle function.
However, as the clinical relevance of these small changes is questionable, we think the
method we used was appropriate.
Comparison with other studies
To date, only three small studies have evaluated the effect of PFMT on mild prolapse.
Hagen et al. reported a pilot study in which 47 women with a symptomatic stage 1-2
prolapse were randomised to PFMT (n = 23) or to a postal lifestyle advice sheet (n = 24).7
Stüpp et al. reported a pilot study in which 37 women with a stage 2 prolapse were
randomised to PFMT (n = 21) or control (n = 16); women in the control group did not
consult a physiotherapist but received instructions on how to perform pelvic floor
muscle contractions and a lifestyle advice leaflet.8 Ghroubi et al. reported a trial in
which 47 women with stage 1-2 prolapse of the anterior vaginal wall were randomised
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to PFMT (n = 27) or no treatment (n = 20).10 All three studies showed beneficial effects
of PFMT on symptoms; however, as two of them were small pilot studies and the other
was of moderate methodological quality, these results need to be confirmed in larger
samples. Furthermore, as all these studies were conducted in a hospital setting, their
conclusions might not be generalisable to the primary care population.
More studies have investigated the effect of PFMT on more severe stages of prolapse.
The most rigorous trial so far was by Hagen et al.,14 who randomised 447 women
with symptomatic stage 1-3 prolapse to PFMT or a lifestyle leaflet. Follow-up was
at six and 12 months, and participants could be referred for further treatment at six
months. PFMT led to a significantly greater reduction in prolapse symptoms, with a
difference in mean change from baseline of 1.52 points on the Pelvic Organ Prolapse
Symptom Score between the groups (minimal clinically important difference = 1.529).
No difference was seen in improvement of bladder and bowel symptoms at 12 months.
The results of this trial are probably not generalisable to the primary care population
of women with mild prolapse (above the hymen), as participants were recruited in a
hospital setting and 70% of them had an advanced prolapse (at or below the hymen).
Two other trials compared PFMT with a control intervention. Braekken et al. enrolled
109 women with stage 1-3 prolapse who attended a gynaecologist with prolapse
symptoms or for a routine check-up and also women who were just interested to know
if they had a prolapse. Women in the control group were advised to avoid straining and
were taught how to contract their pelvic floor muscles before and during increases
in abdominal pressure (the knack).11 Kashyap et al. randomised 140 women with
stage 1-3 prolapse who attended a gynaecology outpatient department with prolapse
symptoms. Women in the control group received a self instruction manual with a
home exercise programme but no sessions with a pelvic physiotherapist.12 In both
studies, PFMT resulted in a greater improvement in symptoms than did the control
intervention. However, because both studies included both asymptomatic women
and women with more severe stages of prolapse, these results are probably also
not generalisable to the primary care population of women with only mild prolapse.
Finally, Piya-Anant et al. randomised 320 women with mild or advanced prolapse
to PFMT and 324 to control.13 Despite the sample size, this study had considerable
methodological shortcomings, and, as it did not consider the effects of PFMT on
symptoms, the results cannot be compared with those of our study.
Clinical interpretation of results
Although we found a significant difference between the groups, this difference is
probably not clinically relevant. Very limited literature is available on the minimal
clinically important difference for the PFDI-20 questionnaire in women with mild
67
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prolapse. In the design phase of this trial, we assumed a difference of 15 points
between groups to be clinically relevant. The between treatment minimal clinically
important difference can be defined as the difference between the mean change
in PFDI-20 score in participants who report that their symptoms are “the same”
and those who report that symptoms are “a little better” at follow-up compared
with baseline. Gelhorn et al. studied the psychometric properties of the PFDI-20
in two different populations of women undergoing prolapse surgery, with baseline
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scores of 114.8 and 97.1, and found between treatment minimal clinically important
differences of 7.5 points and 17.3 points, respectively.30 Utomo et al. studied the PFDI20 in women with one or more pelvic floor symptoms who were recruited in a tertiary
urology and gynaecology clinic. They found a between treatment minimal clinically
important difference of 19 points in a subgroup of patients undergoing (conservative
or surgical) treatment (baseline score 94.1 points: personal communication E Utomo,
5 June 2014).31 However, as the minimal clinically important difference may vary by
population and by context,32 these numbers might not be generalisable to our primary
care study population in which PFDI-20 baseline scores were considerably lower.
We used a three point scale to assess patients’ perceived change of symptoms from
the start of the study (the same/better/worse). The difference in the change in PFDI20 score between women who reported that symptoms were “the same” and those
who reported that they were “better” was 15.2 points. On the basis of these findings,
the difference between PFMT and watchful waiting found in our study does not seem
to be clinically relevant. However, as the category “a little better” was not available
in our questionnaire, the actual between treatment minimal clinically important
difference of the PFDI-20 questionnaire in a primary care population might be lower.
Therefore, we do not know for sure whether the detected difference of 9.1 points is
clinically relevant in this population.
Conclusions and policy implications
This is the first study to investigate the effects of PFMT in a primary care population of
women with symptomatic mild prolapse, who were identified by screening. We found a
significant but presumably not clinically relevant difference in the change in symptoms
(PFDI-20) between the groups. Nevertheless, as 57% of the participants in the PFMT
group reported that their symptoms had improved, PFMT might be considered for the
treatment of women with bothersome symptomatic mild prolapse who do not qualify
for pessary treatment or surgical correction. Further research might identify factors
related to the success of PFMT. Additionally, more research on long term follow-up is
needed to investigate whether the effects of PFMT are sustained on the long term and
to establish whether PFMT can prevent symptomatic mild prolapse from getting worse.
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APPEN DIX I SCREEN I N G QU ESTI ON NAI RE
Do you have a sensation of/have you ever seen a bulge in your vagina?
Do you have a sensation of pelvic heaviness or pressure?
Do you ever leak urine?
Do you have to press to the vaginal wall to start or complete voiding?
Do you have to press to the vaginal wall to start or complete defecation?
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APPEN DIX I I PFMT LI FEST YLE AN D TO I LET ADVI CE AN D E XERCISE PROG R A M
Lifestyle advices
- Avoid heavy lifting.
- 	Avoid constipation: drink at least 1.5-2 liters of fluids daily and eat plenty of fiber (whole meal
products, vegetables, fruit). Ask your general practitioner for a laxative if this is not sufficient.
- Use the Knack exercise before and during any increases abdominal pressure.
- If smoking: try to stop.
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- If overweight: try to lose weight.
Toilet instructions
- Keep your feet flat on the floor.
- Micturition: sit up straight (concave back), relax your pelvic floor, do not strain.
- 	Defecation: go to the toilet if you feel the urge to defecate, sit down with a convex back, relax your
pelvic floor and take your time. If necessary, strain slightly but keep breathing.
Basic exercises program
- 	Perform 3 series of 8-12 fast contractions of 1 second followed by 1 second of relaxation.
Take 30-60 seconds of rest between series.
- Perform 3 series of 8-12 contractions of 6-10 seconds followed by 6-10 seconds of relaxation.
Take 1-2 minutes of rest between series.
- 	Perform a (nearly) maximal contraction and hold this for 6-10 seconds, try to make 3-5 fast
contractions of 1 second on top of the maximal contraction. Repeat this exercise 3 times and take
1-2 minutes of rest between exercises.*
Examples of additional exercises*
- 	Perform a step wise contraction: start at 30%, followed by 60%, up to 100% and also perform a
stepwise relaxation: from 100% to 60% to 30% to complete relaxation. Repeat this exercise 3 times
and take 1-2 minutes of rest between exercises.
- 	To focus on the ventral part of the pelvic floor: perform your basic exercises while sitting on a chair
with a concave back and your feet positioned on the floor with your toes pointing inwards.
- 	To focus on the dorsal part of the pelvic floor: perform your basic exercises while sitting on a chair
with a convex back and your feet positioned on the floor with your toes pointing outwards.
- 	Perform a contraction starting at the dorsal part of the pelvic floor, moving to the ventral part of
the pelvic floor (like ‘closing a zipper’). Repeat this exercise 3 times and take 1-2 minutes of rest
between exercises.
*

Not in participants with an overactive pelvic floor
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A B ST R AC T
Objective
To compare effects and cost-effectiveness of PFMT and watchful waiting in women
with prolapse.
Design, setting and population
A randomised controlled trial in Dutch general practice. Women (≥55 years) with
symptomatic mild prolapse who were identified by screening were included.
Methods
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Linear multilevel analysis.
Main outcome measures
Primary outcome was change of pelvic floor symptoms (PFDI-20) during 24 months.
Secondary outcomes were condition-specific and general quality of life, costs, sexual
functioning, prolapse stage, pelvic floor muscle function and women’s perceived
improvement of symptoms.
Results
PFMT (n = 145) resulted in a 12.2-point (95% CI 7.2 to 17.2, p < 0.001) greater
improvement in PFDI-20 score during 24 months compared with watchful waiting
(n = 142). Participants randomised to PFMT more often reported improved symptoms
(43% versus 14% for watchful waiting). Direct medical costs per person were €330
for PFMT and €91 for watchful waiting but costs for absorbent pads were lower in
the PFMT group (€40 versus €77). Other secondary outcomes did not differ between
groups. Post-hoc subgroup analysis demonstrated that PFMT was more effective in
women experiencing higher pelvic floor symptom distress at baseline.
Conclusion
PFMT resulted in greater pelvic floor symptom improvement compared with
watchful waiting. The difference was statistically significant, but below the presumed
level of clinical relevance (15 points). PFMT more often led to women’s perceived
improvement of symptoms, lower absorbent pads costs, and was more effective in
women experiencing higher pelvic floor symptom distress. Therefore, PFMT could be
advised in women with bothersome symptoms of mild prolapse.
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I NT RO D U C TI O N
Pelvic organ prolapse is characterised by a descent of the vaginal wall or apex from
its normal anatomical position.1 In a community survey, 75% of Dutch women aged
45–85 years had a prolapse on physical examination.2 Given the aging population
and that prolapse is more common in the elderly,3 this prevalence is likely to increase.
Women with prolapse present with a variety of pelvic floor symptoms, including
vaginal bulging, a feeling of pelvic pressure or heaviness, pelvic pain, and urinary
or faecal incontinence or obstruction.4 Prolapse can affect daily activities, sexual
function,5 and quality of life.6 Treatment typically involves either conservative
management or surgery, with the former preferred in cases of a mild prolapse or if the
woman is not a good candidate for surgery because of co-morbidity. Conservative
treatments comprise PFMT, which aims to improve pelvic floor muscle function, and
mechanical devices (vaginal pessaries), which aim to redress the prolapse. There
are two main hypotheses on how PFMT may be effective in the prevention and
treatment of prolapse: (1) descent of the pelvic floor is prevented by teaching women
to consciously contract their pelvic floor muscles before and during any increase in
abdominal pressure and (2) ‘stiffness’ and structural support of the pelvic floor are
built up by performing regular muscle strength training over time.7 Although studies
have shown short-term symptom improvement when comparing PFMT with watchful
waiting or lifestyle advice for stage 1 or 2 prolapse,8–10 evidence on the medium-term
and long-term clinical effects and cost-effectiveness is lacking.
The aim of this study was to compare the effects and cost-effectiveness of PFMT and
watchful waiting in older women with a symptomatic mild prolapse in primary care
during a 2-year follow up.

M ETH O DS
Design and setting
This randomised controlled trial was conducted in 15 general practices in the
Netherlands, with enrolment taking place between 14 October 2009 and 19 October
2012. The last date of follow-up was 28 November 2014. All participants gave written
informed consent. The study protocol11 and short-term results12 have been reported
previously.
Participants
The participating general practitioners selected all women aged ≥55 years registered
in their practice who did not meet the exclusion criteria: current prolapse treatment
77
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or treatment in the past year, current treatment for another (uro)gynaecological
disorder, malignancy of pelvic organs, impaired mobility, severe or terminal illness,
cognitive impairment, or insufficient command of the Dutch language. Eligible women
received a postal five-item screening questionnaire on pelvic floor symptoms (urinary
incontinence, vaginal bulging, pelvic heaviness/pressure and vaginal splinting to start
or complete micturition or defecation). Women who screened positive for one or more
pelvic floor symptoms were invited to a baseline assessment, which was conducted
by the research physician. This assessment comprised a standardised interview,
completion of the study questionnaires, and a physical examination. The examination
included an assessment of the degree of prolapse using the POP-Q system.13 Women
in whom the leading edge of the prolapse stayed above the hymeneal remnants
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(POP-Q stage 1 or mild stage 2) were considered to have a mild prolapse and were
eligible for inclusion and randomisation.
Randomisation and blinding
The research physician randomly allocated women to PFMT or watchful waiting
(1:1 ratio), using an external computer system (accessible by telephone). Block
randomisation with variable block sizes was used. The research physician enrolling
participants was blinded to both allocation sequence and ordering of the blocks and
their sizes.
The participants, physiotherapists and physicians were not blinded to group
allocation. Research physicians performing the follow-up assessments were blinded
to all responses on the questionnaires, as well as to the outcomes of the previous
physical examination. The analyses were performed by a researcher who was blinded
to group allocation.
Interventions
Pelvic floor muscle training
All participating physiotherapists had to be registered with the Dutch Pelvic
Physiotherapists’ Organisation to improve the level of standardisation between
interventions. Therapy was introduced with an explanation and description of the
pelvic floor, and participants were instructed how to contract and relax their pelvic floor
muscles. Participants who were not able to contract or relax their pelvic floor muscles
were first taught how to do this by giving feedback during digital palpation. In case
of insufficient control of pelvic floor muscles after feedback during digital palpation
the pelvic physiotherapist could use myofeedback or electrical stimulation. Everyone
then started with the same exercise programme, which was subsequently tailored
to individual needs (Appendix I). All participants were taught the correct technique
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for contracting the pelvic floor muscles before and during increases in abdominal
pressure (‘the Knack’), and received information about toilet habits and lifestyle (diet,
smoking, body weight). In participants with overactive pelvic floor muscles, emphasis
was placed on relaxation instead of contraction, using both general relaxation exercises
and specific pelvic floor relaxation exercises. Participants had face-to-face contact
with their physiotherapist and were encouraged to continue practicing at home three
to five times a week for two to three times on each day. Treatment modalities and the
number of sessions were provided by the pelvic physiotherapist and were recorded for
each participant. Women were allowed to consult their physician for any symptoms of
prolapse during the study period. These consultations and any resulting treatments
were recorded at follow up.
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Watchful waiting
Participants randomised to watchful waiting did not receive active treatment in the
context of the trial. Before randomisation, women received information on pelvic
anatomy and pelvic floor muscle function by using illustrated leaflets. In addition,
they were informed about the degree of their prolapse and the function of their pelvic
floor muscles. Women were allowed to consult their physician for prolapse-related
symptoms during the study period, and any details were recorded at follow up.
Follow up
Follow up was by questionnaire and a physical examination at 3, 12 and 24 months
after the start of the intervention. Participants who were not able to attend the followup appointment were asked to complete questionnaires sent by post. In addition, nonattenders were phoned to check if they had received any consultations or treatments
for prolapse symptoms and to enquire about their use of absorbent pads.
Outcome measures
The primary outcome was distress of pelvic floor symptoms measured with the
PFDI-20.14 This is a validated patient-completed questionnaire with 20 questions
about prolapse, anorectal and urinary symptoms. Total PFDI-20 score ranges from 0
to 300, with higher scores indicating higher symptom burden.
Secondary outcomes were the three subscales of the PFDI-20, assessing distress of
prolapse symptoms with the POPDI-6, colorectal/anal symptoms with the CRADI-8,
and urinary symptoms with the UDI-6, respectively.14 In addition, condition-specific
and general quality of life were measured by the PFIQ-714 and by physical (PCS-12)
and mental (MCS-12) component scores of the MOS-SF-12.15 Sexual functioning was
assessed using the PISQ-12.16 At 24 months, a five-point scale was used to assess
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women’s perceived Global Perception of Improvement (GPI) from the start of the
study (much better, better, the same, worse, or much worse).17 Details of consultations,
prolapse-related treatments, and the use of absorbent pads were recorded during
each follow-up appointment and used for the cost-effectiveness analysis. The threelevel version of the EuroQol health status measure (EuroQol 5D-3L) was used to
collect data for the cost–utility evaluation.18
The degree of prolapse was assessed with the POP-Q,13 using the ordinal scale
for stages of prolapse (0–4) for each compartment (anterior, posterior, apical).
In the POP-Q system the degree of prolapse of the anterior vaginal wall (point Ba), the
posterior vaginal wall (point Bp) and the uterus or vaginal vault (when there is a history
of hysterectomy) (point C) is measured in centimetres using the hymenal remnants as
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a reference point. The overall POP-Q stage is equal to the POP-Q stage of the most
severely prolapsed compartment. The pelvic floor muscle function was assessed
by digital vaginal palpation in the supine position and was categorised as normal,
underactive, overactive or inactive according to the International Continence Society
classification.19 Research physicians were trained to perform a POP-Q measurement
and evaluation of the pelvic floor muscles by an experienced urogynaecologist.
Statistical analyses
Based on an estimated clinically relevant difference in change of PFDI-20 score of 15
points between groups, with a standard deviation of 36 points,20 type I error of 5%,
power of 80%, and dropout rate of 15% after 2 years, we needed to enrol 216 women.11
All statistical analyses were performed two-sided at a 5% significance level.
Primary and secondary outcomes
In this study outcome variables were repeatedly measured over time and compared
between groups. The analysis of such data requires a statistical approach that
corrects for the correlated information generated by repeated measurements. We
conducted a multi-level analysis (MLA) using MLWIN 2.29 (Centre for Multilevel
Modelling, University of Bristol, UK). Multilevel models are hierarchical systems that
estimate regression coefficients and their variance components while at the same
time correcting for the dependency of information. The first level was defined as time
of measurement, the second level as patient. The restricted iterative generalised least
squares algorithm was used to estimate the regression coefficients, and the Wald
test was used to obtain a p-value for each regression coefficient. A linear MLA model
with a fixed and random intercept was used to test whether the treatment groups
differed longitudinally with respect to the primary outcome variable PFDI-20 and
secondary outcome variables POPDI-6, CRADI-8, UDI-6, PFIQ-7, PCS-12, MCS-12
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and PISQ-12.21 For each equation two intention-to-treat analyses were conducted, the
difference being the adjustment of the questionnaire and POP-Q (stage 1 or stage 2)
baseline scores. The linear MLA for the PFDI-20 was repeated in two post-hoc
subgroup analyses of women with the top 25% and 50% of PFDI-20 baseline scores.
In addition, supplementary analyses were performed to test the relationship between
the degree of prolapse of the anterior vaginal wall (point Ba), the posterior vaginal
wall (point Bp) and the uterus or vaginal vault (point C) between treatment groups,
adjusted for its baseline measurements. We did not impute missing data as replacing
missing values in longitudinal data sets is considered redundant.22 The assumptions
of normality and homogeneity of the variance were assessed by inspecting normal
probability plots and plots of standardised residuals versus predicted values. In the
event of noncompliance, a square or square root transformation of one of the baseline
variables was implemented.
Chi-square tests were used to determine between-group differences in the GPI, overall
change in POP-Q stage, and change of pelvic floor muscle function between baseline
and 24 months. For these statistical analyses, IBM SPSS for Windows, version 23.0
(IBM Corp., Armonk, NY, USA) was used.
Cost-effectiveness
Direct medical costs were the costs for physical therapy, consultations with general
practitioners and medical specialists, absorbent pads, and other costs, such as other
prolapse-related treatments, like pessaries, PFMT and prolapse surgery. Costs were
valued according to Dutch guidelines23 at the 2013 price level. In a cost-effectiveness
analysis the balance between the costs and the effects of PFMT was evaluated
compared with watchful waiting. In this cost-effectiveness analysis the incremental
costs per PFDI-20 point gained, were assessed and expressed as an Incremental
Cost-Effectiveness Ratio (ICER). In the ICER, the difference in effect, based on the
primary outcome, was divided by the difference in costs between both interventions.
In addition, a cost–utility analysis (represented by quality-adjusted life years [QALYs])
was performed to evaluate the balance between costs and QALYs, using the EQ-5D
defined utility scores, based on the UK tariff.18 For reasons of comparability, e.g. the
fact that the UK tariff is more frequently mentioned in the literature, compared to the
Dutch tariff, we based our utility scores on the UK tariff. The outcome of the cost–
utility analysis is presented as an Incremental Cost–Utility Ratio (ICUR). Bootstrap
analysis (5000 replications of the trial data) was performed to estimate an alternative
confidence interval for the cost difference and the point estimate of the ICER. Costeffectiveness planes were constructed to visualise the uncertainty surrounding the
ICER and ICUR.
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R E S U LTS
Figure 1 shows the participant flow in the study. In total, 287 women were randomised
to PFMT (n = 145) or watchful waiting (n = 142), and their baseline characteristics are
shown in Table 1. For participants who completed PFMT, the median time of treatment
was 16 weeks (IQR 12–24) and the median number of treatments was 7 (IQR 5–9).
Myofeedback was used in 23 participants (16%) and electrical stimulation in 11 (8%).
No adverse effects were reported for PFMT.
Primary and secondary outcomes
The questionnaire scores are shown in Table 2. Participants in the PFMT group

4

showed a 12.2-point (95% CI 7.2 to 17.2, p < 0.001) greater improvement of pelvic
floor symptoms (PFDI-20 score) during 24 months compared with participants in the
watchful waiting group (Table 3).
Analyses of the PFDI-20 subscales showed a significant difference between groups
in prolapse (POPDI-6), anorectal (CRADI-8) and urinary (UDI-6) symptoms in favour
of the PFMT group (Table 3). No differences in change were observed between the
groups in either sexual functioning (PISQ-12) or the condition-specific (PFIQ-7) and
general quality of life (MCS-12 and PCS-12) during 24 months (Table 3).
After 24 months, more women in the PFMT group reported an overall improvement of
symptoms (43% versus 14% for watchful waiting). In contrast, in the watchful waiting
group more women reported that their symptoms remained unchanged (70% versus
52% for PFMT) or got worse (15% versus 5% for PFMT) (Table S1).
There was no difference between groups in the change of the degree of prolapse of the
anterior vaginal wall (point Ba) (β = 0.1, 95% CI -0.1 to 0.3, p = 0.22), the uterus (point
C) (β = –0.04, 95% CI -0.3 to 0.2, p = 0.75), and the posterior vaginal wall (point Bp)
(β = 0.02, 95% CI -0.1 to 0.1, p = 0.77). There was no difference between groups in the
proportion of women that showed either improvement or deterioration of ≥1 POP-Q
stage, or in whom the POP-Q stage remained the same between baseline and 24
months (Table S2). The change in pelvic floor muscle function between baseline and
24 months was comparable in both groups (Table S3).
In the subgroup of women with the top 50% PFDI-20 baseline score (n = 139,
mean PFDI-20 baseline score 90.6, SD 28.1), PFMT led to a 13.8-point (15%) (95% CI
5.7 to 21.9, p = 0.001) greater improvement of pelvic floor symptoms (PFDI-20 score)
during 24 months compared with watchful waiting. For women with the top 25%
PFDI-20 baseline score (n = 72, mean PFDI-20 baseline score 109.9, SD 26.3) this was
27.5 points (25%) (95% CI 14.6 to 40.4, p < 0.001) in favour of participants in the
PFMT group.
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5411 Women assessed for eligibility
946 Excluded (by primary care physician)
946 Exclusion criteria
4465 Screening questionnaire *
3751 Excluded
1684 Not meeting inclusion criteria
378 Declined to participate
1689 No response
714 Baseline assessment
179 No prolapse
170 Advanced prolapse
365 Mild prolapse
78 Declined to participate

4

287 Randomized
145 Randomized to PFMT
134 Received PFMT as randomized†
11 Did not receive PFMT as randomized
			 2 Personal circumstances
			 4 	Long waiting list at pelvic physiotherapist
			 5 Unknown reasons

142 Randomized to watchful waiting
	142	Received watchful waiting as
randomized
	0 	Did not receive watchful waiting as
randomized

15 Lost to follow-up
1 		 Health problems
1 		 Personal circumstances
2 		 Moved away
4 		 Long waiting list at pelvic physiotherapist
7 		 Unknown reasons
27 Discontinued PFMT
12 Personal circumstances
6 		 Lack of motivation for PFMT
1 		 Disappointing results of PFMT
2 		Found PFMT too time consuming
1 		 Moved away
1 		 Other prolapse treatment
4 		 Unknown reasons

7

Included in questionnaire analysis
145 at baseline
118 at 3 months
117 at 12 months
130 at 24 months
Included in physical examination analysis
145 at baseline
105 at 3 months
102 at 12 months
103 at 24 months

Included in questionnaire analysis
142 at baseline
132 at 3 months
132 at 12 months
135 at 24 months
Included in physical examination analysis
142 at baseline
132 at 3 months
118 at 12 months
119 at 24 months

Lost to follow-up
2
Health problems
1
Personal circumstances
1
Moved away
1
Deceased
2
Unknown reasons
10 Discontinued watchful waiting
6
PFMT
3
Pessary treatment
1
Surgery (posterior wall repair)

FIGURE 1 FLOWCHART OF PARTI CI PANTS TH ROUG H STU DY
*

Urinary incontinence, vaginal bulging, pelvic pressure/heaviness and vaginal splinting to start or

complete micturition or defection. †In addition, three women received pessary treatment for prolapse from their own physician
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TABLE 1 BASELI N E CHAR ACTERISTI CS OF PARTI CI PANTS
PFMT
n = 145

Watchful waiting
n = 142

Age (years), mean ± SD

64.5 ± 6.8

64.0 ± 6.5

BMI (kg/m ), mean ± SD

27.0 ± 4.7

26.6 ± 4.8

Parity, mean ± SD

2.4 ± 1.2

2.4 ± 1.1

Postmenopausal, n (%)

142 (98)

140 (99)

Primary only

13 (9)

8 (6)

Lower

51 (35)

51 (36)

Intermediate

38 (26)

37 (26)

Higher

43 (30)

46 (32)

Hysterectomy

30 (21)

24 (17)

Pelvic floor surgery

13 (9)

6 (4)

25 (17)

18 (13)

Stage 1

70 (48)

85 (60)

Stage 2

75 (52)

57 (40)

Anterior

78 (54)

75 (53)

Posterior

6 (4)

6 (4)

Apical

1 (1)

1 (1)

Anterior and posterior

30 (21)

31 (22)

Anterior and apical

22 (15)

19 (13)

Posterior and apical

2 (1)

4 (3)

Anterior and posterior and apical

6 (4)

6 (4)

2

Educational level, n (%)

4

Surgical history, n (%)

Prior prolapse treatment, n (%)*
Stage of prolapse, n (%)†

Type of prolapse, n (%)

*

Surgical or conservative prolapse treatment > 1 year ago; †POP-Q stage of most prolapsed

compartment

Cost-effectiveness
Direct medical costs over the 2-year study, per person, amounted to €330 in the PFMT
group and €91 in the watchful waiting group. The mean difference was therefore €239
per person (95% CI €161 to €319). This difference can be explained by the difference
in costs for physical therapy (€254 for PFMT versus €0 for watchful waiting), visits to
the general practitioner and medical specialist (€24 for PFMT versus €11 for watchful
waiting), and absorbent pad use (€40 for PFMT versus €77 for watchful waiting).
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*

Mean ± SD

111

53.4 ± 7.1

46.5 ± 10.3

35.5 ± 6.4

18.0 ± 36.1

22.8 ± 17.2

13.7 ± 15.3

10.5 ± 12.3

46.9 ± 37.4

Mean ± SD

12 months

35.5 ± 6.4

110 53.1 ± 9.1

110 45.8 ± 10.5

39

111 13.4 ± 29.2

114 22.6 ± 19.0

112 13.1 ± 16.4

115 9.5 ± 13.2

111 45.5 ± 42.1

n

PFMT

Mean ± SD

3 months

PISQ-12 scores only available for women who were sexually active

122 52.7 ± 8.5

MCS-12

111

43

122 45.1 ± 10.5

35.5 ± 5.3

64

PCS-12

PISQ-12

*

118

118

118

110

141 32.4 ± 19.7

UDI-6

n

117

139 22.1 ± 39.9

144 17.2 ± 15.3

CRADI-8

PFIQ-7

145 15.5 ± 13.4

140 65.2 ± 39.9

n

POPDI-6

PFDI-20

Baseline
Mean ± SD

35.6 ± 5.1

118 52.1 ± 9.3

118 45.9 ± 10.7

44

122 15.7 ± 30.9

127 23.3 ± 17.2

124 13.8 ± 14.0

127 9.2 ± 11.4

122 46.2 ± 35.4

n

24 months

TABLE 2 BASELI N E AN D FO LLOW- U P SCORES OF QU ESTI ON NAI RES

Mean ± SD

36.4 ± 5.4

130 52.8 ± 8.5

130 46.8 ± 9.6

70

131 12.1 ± 17.9

140 29.4 ± 15.8

140 16.2 ± 14.4

141 13.6 ± 12.4

138 59.0 ± 32.2

n

Baseline

52

52

123 46.5 ± 9.6
123 53.2 ± 7.9

121 46.6 ± 10.3
121 53.7 ± 8.2

36.6 ± 4.8

123 12.9 ± 24.2

120 11.7 ± 23.7
37.1 ± 4.6

129 27.3 ± 17.5
58

128 12.6 ± 22.5

129 15.8 ± 13.2
129 26.3 ± 15.5

114 51.9 ± 8.0

114 46.7 ± 10.9

36.5 ± 4.7

132 26.9 ± 18.2

130 15.6 ± 14.3

134 11.4 ± 11.5

128 13.6 ± 12.7

Mean ± SD
129 53.6 ± 35.2

n
131 11.7 ± 12.3

Mean ± SD

129 11.4 ± 11.3

n

128 55.2 ± 34.4

Mean ± SD

24 months

127 51.3 ± 29.6

n

12 months

Watchful waiting
3 months

TWO YEAR EFFECTIVENESS OF PFMT IN MILD PROLAPSE
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TABLE 3 DI FFEREN CES I N QU ESTI ON NAI RES BET WEEN PFMT AN D WATCH FU L
WAITI NG DURI N G 24 MONTHS

PFDI-20
Adjusted

*†

POPDI-6
Adjusted*
CRADI-8
Adjusted*
UDI-6
Adjusted*

4

PFIQ-7
Adjusted*‡
PISQ-12§
Adjusted

*

PCS-12
Adjusted

*

MCS-12
Adjusted*
*

Mean (95% CI)

p-value

7.4 (-0.5 to 15.3)

0.066

12.2 (7.2 to 17.2)

<0.001

1.9 (-0.7 to 4.5)

0.15

2.9 (2.7 to 3.1)

<0.001

1.8 (-1.3 to 4.9)

0.26

2.2 (0.3 to 4.2)

0.027

3.7 (-0.1 to 7.6)

0.054

5.7 (3.2 to 8.2)

<0.001

-2.7 (-8.9 to 3.5)

0.38

-0.9 (-5.4 to 3.5)

0.68

0.4 (-1.4 to 2.3)

0.64

-0.2 (-1.2 to 0.8)

0.75

0.8 (-1.4 to 3.1)

0.47

-0.2 (-1.8 to 1.3)

0.78

0.3 (-1.4 to 1.9)

0.76

0.1 (-1.2 to 1.5)

0.85

Adjusted for baseline questionnaire score and baseline POP-Q stage (1 or 2); Square
†

transformation of PFDI-20 baseline score; ‡Square root transformation of PFIQ-7 baseline score;
§

PISQ-12 scores only available for women who were sexually active.

The ICER of the PFDI-20 change score was €43 (95% CI €18 to €237), meaning that to
gain one additional point on the PFDI-20 in the PFMT group (compared with watchful
waiting) €43 had to be invested. Most of the 5000 replications of the bootstrap
simulation (i.e. 98% of them) were in the northeast quadrant of the cost-effectiveness
plane, indicating that they represented a better outcome and higher costs for the
PFMT group (Figure S1).
With regard to the utility scores, both groups lost QALYs (0.067 in the watchful waiting
group and 0.061 in the PFMT group). This resulted in an ICUR of €31,983 (95% CI
-€76,652 to €88,078), meaning that an additional €31,983 had to be invested in the
PFMT group for each QALY gained over the watchful waiting group. Of the 5000
bootstrap replications 55% was located in the northeast quadrant of the costeffectiveness plane, indicating more effect for more money. The remaining 45% was
located in the northwest quadrant, indicating less effect for more money (Figure S2).
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TABLE S1 SELF- REPORTED CHAN G E OF SYM PTOMS BET WEEN BASELI N E
AN D 24 MONTHS

*

PFMT
n/N (%)

Watchful waiting
n/N (%)

Much better

10/129 (8)

3/130 (2)

Better

45/129 (35)

16/130 (12)

The same

67/129 (52)

91/130 (70)

Worse

7/129 (5)

20/130 (15)

Much worse

0/129 (0)

0/130 (0)

p-value*

<0.001

Chi-square test

4

TABLE S2 CHAN G E OF POP- Q STAG E BET WEEN BASELI N E AN D 24 MONTHS

*

PFMT
n/N (%)

Watchful waiting
n/N (%)

Improvement (≥1 POP-Q stage)

28/101 (28)

20/116 (17)

The same

58/101 (57)

72/116 (62)

Deterioration (≥1 POP-Q stage)

15/101 (15)

24/116 (21)

p-value*

0.14

Chi-square test

DISCUSSION
Main findings
In women aged 55 years and over who were screened for symptomatic mild prolapse,
PFMT resulted in a 12.2-point greater reduction of pelvic floor symptoms than
watchful waiting. This improvement was associated with extra costs of €239 per
patient in the PFMT group. The observed difference between groups was statistically
significant but below the a priori presumed minimal clinically important difference of
15 points. We found no differences between groups in change in sexual functioning,
condition-specific and general quality of life, nor in changes related to function of the
pelvic floor muscles, and degree of prolapse.
Strengths and limitations of this study
The strengths of this study are its long follow up, its focus on patient-reported
outcomes, and the low drop-out rate. Despite these strengths, a number of limitations
deserve attention.
First, we screened and enrolled participants by general practice. This meant that
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2% less effective,
additional costs

a

98% more effective,
additional costs

a

Incremental Costs

a
a
a
a
a
a
a

4

a
a

Incremental Effect on PFDI-20

FIGURE S1 I NCRE M ENTAL COST- EFFECTIVEN ESS PL AN E FOR PFD I -20
5000 bootstrap replications for the mean difference between costs and PFDI-20

a

45% less effective,
additional costs

55% more effective,
additional costs

a
a

Incremental Costs

a
a
a
a
a
a
a

Incremental Effect on QALYs

FIGURE S2 I NCRE M ENTAL COST- EFFECTIVEN ESS PL AN E FOR QALYS
5000 bootstrap replications for the mean difference between costs and QALYs
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TABLE S3 CHAN G E OF PELVI C FLOOR M USCLE FU N CTI ON BET WEEN BASELI N E
AN D 24 MONTHS
PFMT
n/N (%)

Watchful waiting
n/N (%)

Underactive>Normal

28/101 (28)

25/116 (22)

Overactive>Normal

5/101 (5)

2/116 (2)

62/101 (61)

70/116 (60)

p-value*

Abnormal>Normal

The same
Normal>abnormal

0.062

Normal>Underactive

0/101 (0)

8/116 (7)

Normal>Overactive

2/101 (2)

2/116 (2)

Underactive>Overactive

4/101 (4)

9/116 (8)

Overactive>Underactive

0/101 (0)

5/116 (4)

Abnormal>Abnormal

*

4

Chi-square test

women aged ≥55 years from one practice were asked to participate in the study. For
ethical reasons, once the sample size was reached, we could not refuse to include
women we had already screened. We therefore included 287 women instead of the
216 estimated, this means that the study was overpowered and this might have
increased the chance of finding a statistically significant difference.
Second, participants could not be blinded to treatment because of the nature of the
intervention, so questionnaire responses may have been biased by their awareness of
treatment allocation.
Third, although all physiotherapists were registered with the Dutch Pelvic
Physiotherapists’ Organisation and participants were therefore trained according
to the same basic exercise guidelines, programmes were tailored to each woman’s
specific needs. Consequently, we cannot rule out differences in interventions and
practices between physiotherapists. However, this reflects daily practice and should
not invalidate our results.
Last, we chose to screen for prolapse because a considerable proportion of women
with symptomatic prolapse do not consult their physician.24,25 Our aim was to screen
sensitive to capture as many women with symptomatic prolapse as possible. We
assumed that the women we recruited by screening would be comparable to women
seeking help for prolapse as the main reasons for not seeking treatment are not related
to symptom severity.26 Furthermore, the included women agreed to participate in a
trial with an active treatment in one arm. Nevertheless, some participants had mild
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symptoms and, as a consequence, less potential for improvement. This might explain
why the difference in change between PFMT and watchful waiting is smaller than
expected. This is supported by the results of the post-hoc subgroup analysis, which
showed that PFMT was more effective in women who experienced more distress of
pelvic floor symptoms at the start of the study.
Interpretation of results
To date, no research has been published on the medium-term or long-term effects of
PFMT on pelvic floor symptoms. Four trials compared PFMT with no intervention in
women with stage 1 and stage 2 prolapse and showed favourable outcomes for PFMT
on pelvic floor symptoms in the short term.8–10,12 Two of these were pilot studies8,10

4

and one had serious methodological flaws.9 The fourth evaluated PFMT in the same
population as included in this trial and found a statistically significant, but doubtfully
clinically relevant, difference between PFMT and no treatment after 3 months.12 Other
studies, which included women with more severe degrees of prolapse (at or beyond
the hymen) or without symptoms, also found a favourable effect of PFMT.27–32
Our study showed that PFMT results in a significantly greater improvement of
pelvic floor symptoms compared with watchful waiting in a population that has
been screened for symptomatic mild prolapse. The difference in change between
groups was below the estimated level of clinical relevance (15 points). But, even if
the difference between PFMT and watchful waiting is not clinically relevant at group
level, there are several arguments to assume that PFMT is effective at least in some
women with symptomatic mild prolapse. First, more women in the PFMT group
reported improved symptoms than did in the watchful waiting group, suggesting that
there was higher subjective, ‘patient relevant’ improvement. In the PFMT group, 43%
of women reported that they were better, leaving 57% of women who said they were
the same or worse, suggesting subgroups of responders and nonresponders. This
finding is comparable to other studies investigating the effects of PFMT.12,29 Second,
costs for absorbent pads were lower for PFMT, suggesting a treatment benefit for
those women. Last, women with more distress of pelvic floor symptoms at the start
of the study seem to have more benefit from PFMT.
In agreement with the results of previous longitudinal studies on the natural history of
prolapse, we found that some women had remission of prolapse while others had progression.33,34 In the majority of participants, the degree of prolapse did not change, suggesting that PFMT does not influence the natural course of prolapse during 24 months.
A small difference was found with regard to QALYs. A generic quality-of-life scale,
such as the EQ-5D, might not be sensitive enough to detect changes in quality of life
in a condition like prolapse. No difference in life expectancy was expected between
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groups, making it less useful to express the cost–utility in terms of QALYs. In view of
the reasonable additional cost of PFMT (compared with watchful waiting), the decision whether or not to recommend PFMT for the treatment of mild prolapse should be
based on clinical relevance and patient preference.
Many women experience difficulty in discussing prolapse with their physician because
of a lack of knowledge about prolapse, its symptoms and treatment options or because
of embarrassment due to symptoms.26 Our study suggests that at least some of the
women with symptomatic mild prolapse who do not consult their physician on their
own initiative can benefit from PFMT. Our advice to physicians would therefore be to
adopt a proactive attitude regarding pelvic floor symptoms and prolapse. For example,
they could ask briefly about distress of symptoms related to prolapse, micturition and
defecation whenever a mild prolapse is found by coincidence (e.g. when performing a
cervical smear). When there are only mild symptoms, watchful waiting can be advised
after giving information about prolapse, whereas PFMT can be considered in case of
more distress of pelvic floor symptoms.

CO N CLU S I O N S
This is the first study to investigate the 2-year effects of PFMT in a population of
women aged 55 years and over with symptomatic mild prolapse, who were identified by
screening a primary care population. PFMT resulted in a significantly larger reduction
of pelvic floor symptoms compared with watchful waiting, but the difference between
groups was below the estimated level of clinical relevance. Although further research
is needed there are arguments to assume that PFMT is effective in at least some
women with mild prolapse. Watchful waiting might be a good option when symptoms
are mild, whereas PFMT might be considered in case of more severe distress.
Future research should reveal the effects of PFMT in a population of women with
bothersome symptoms and a wish for treatment. Furthermore, it would be useful to
identify the characteristics of women who benefit from PFMT.
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APPEN DIX I PFMT LI FEST YLE AN D TO I LET ADVI CE AN D E XERCISE PROG R A M

Lifestyle advices
- Avoid heavy lifting.
- 	Avoid constipation: drink at least 1.5-2 liters of fluids daily and eat plenty of fiber (whole meal
products, vegetables, fruit). Ask your general practitioner for a laxative if this is not sufficient.
- Use the Knack exercise before and during any increases abdominal pressure.
- If smoking: try to stop.
- If overweight: try to lose weight.
Toilet instructions
-

4

Keep your feet flat on the floor.

- Micturition: sit up straight (concave back), relax your pelvic floor, do not strain.
- 	Defecation: go to the toilet if you feel the urge to defecate, sit down with a convex back, relax your
pelvic floor and take your time. If necessary, strain slightly but keep breathing.
Basic exercises program
- 	Perform 3 series of 8-12 fast contractions of 1 second followed by 1 second of relaxation.
Take 30-60 seconds of rest between series.
- Perform 3 series of 8-12 contractions of 6-10 seconds followed by 6-10 seconds of relaxation.
Take 1-2 minutes of rest between series.
- 	Perform a (nearly) maximal contraction and hold this for 6-10 seconds, try to make 3-5 fast
contractions of 1 second on top of the maximal contraction. Repeat this exercise 3 times and take
1-2 minutes of rest between exercises.*
Examples of additional exercises*
- 	Perform a step wise contraction: start at 30%, followed by 60%, up to 100% and also perform a
stepwise relaxation: from 100% to 60% to 30% to complete relaxation. Repeat this exercise 3 times
and take 1-2 minutes of rest between exercises.
- 	To focus on the ventral part of the pelvic floor: perform your basic exercises while sitting on a chair
with a concave back and your feet positioned on the floor with your toes pointing inwards.
- 	To focus on the dorsal part of the pelvic floor: perform your basic exercises while sitting on a chair
with a convex back and your feet positioned on the floor with your toes pointing outwards.
- 	Perform a contraction starting at the dorsal part of the pelvic floor, moving to the ventral part of
the pelvic floor (like ‘closing a zipper’). Repeat this exercise 3 times and take 1-2 minutes of rest
between exercises.
*

Not in participants with an overactive pelvic floor
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A B ST R AC T
Objective
We investigated the effectiveness and cost-effectiveness of pessary treatment
compared with PFMT in women with prolapse over a 2-year period.
Methods
Randomized controlled trial with women (55 years and older) with symptomatic
prolapse, identified by screening. Participants were recruited from 20 primary care
practices (October 2009-December 2012). Primary outcome was the difference in
change of pelvic floor symptoms (PFDI-20 score) between groups over 24 months.
Secondary outcomes included prolapse, urinary, and anorectal symptoms; quality
of life; costs; sexual functioning; prolapse stage; pelvic floor muscle function; and
participants’ perceived symptom improvement.

5

Results
There was a nonsignificant difference in the primary outcome between pessary
treatment (n = 82) and PFMT (n = 80) with a mean difference of -3.7 points (95% CI
-12.8 to 5.3; p = 0.42) in favor of pessary treatment. A significantly greater improvement
in the prolapse symptom score was, however, seen with pessary treatment (mean
difference -3.2 points [95% CI  -6.3 to  -0.0; p = 0.047]). Direct medical costs over
the 2-year study were $309 and $437 per person for pessary treatment and PFMT,
respectively.
Conclusions
In older women with symptomatic prolapse, there was no significant difference
between pessary treatment and PFMT in reducing pelvic floor symptoms, but specific
prolapse-related symptoms did improve more with pessary treatment. Pessary
treatment was preferable in the cost-effectiveness analysis. When counseling women
for prolapse treatment it should, however, be taken into account that pessary fitting
fails in a considerable portion of women and that pessary treatment was associated
with more side effects compared with PFMT.
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I NT RO D U C TI O N
Prolapse is characterized by descent of the vaginal walls, uterus, or vaginal vault.1
It is a common condition, and in a Dutch population survey of women aged 45 to 85
years, 39% had moderate to severe prolapse on physical examination.2 Given that the
average age of the population is increasing, and given that the incidence of prolapse
increases with age,3 the prevalence of prolapse is expected to increase. Women with
a prolapse can present with a variety of pelvic floor symptoms, including vaginal
bulging, pelvic pressure or heaviness, pelvic pain, and urinary or fecal incontinence or
obstruction.4 Prolapse can, therefore, lead to discomfort and can negatively influence
daily activities, sexuality,5 and quality of life.6 Treatment options for prolapse include
vaginal pessaries, PFMT, and surgery. The lifetime risk for prolapse surgery varies
between 6% and 19%,7 and the monetary costs are expected to increase substantially
in Western societies because of the aging population.7,8 This is a significant issue, and
further efforts are needed to provide cost-effective nonsurgical treatment options.
Pessaries are considered a first-line treatment for prolapse in the United States, being
used by 77% of gynecologists. This practice is supported by observational studies
9

that have consistently shown pessaries to be effective in improving prolapse-related
pelvic floor symptoms.10-14 PFMT also seems to be effective in improving prolapserelated pelvic floor symptoms when compared with no treatment.15-22 In a Cochrane
review, Bugge et al.23 emphasized that there is an urgent need for randomized
studies to compare the use of pessaries with other conservative measures. To date,
though, pessary treatment and PFMT have not been directly compared and there is
only limited information on the monetary costs of these conservative treatments.
Therefore, in this 2-year follow-up study, we aimed to compare the effectiveness,
defined as improvement of pelvic floor symptoms, and the cost-effectiveness of
pessary treatment and PFMT in a primary care population of women aged at least 55
years with a symptomatic prolapse at or beyond the hymen.

M ETH O DS
Design and setting
This was a randomized controlled trial performed in 20 primary care practices in the
Netherlands. Participants were enrolled between October 14, 2009 and December
15, 2012. The last date of follow-up was December 10, 2014. The study design has
previously been published.24 The trial was registered in the Dutch Trial Register and was
approved by the Medical Ethics Committee of the University Medical Centre Groningen.
All participants gave written informed consent.
99

5

CHAPTER 5

Participants
Participating primary care physicians included all women aged at least 55 years
registered in their practice. Women were excluded if they had undergone prolapse
treatment in the previous year, were currently undergoing treatment for another
urogynecological disorder, had a pelvic organ malignancy, or had impaired mobility,
severe or terminal illness, cognitive impairment, or insufficient Dutch language
comprehension. Eligible women then received a 5-item screening questionnaire by
post.24 This included questions on pelvic floor symptoms possibly related to prolapse
(urinary incontinence, vaginal bulging, pelvic heaviness/pressure, and the need for
vaginal splinting to start or complete micturition or defecation). Women who screened
positive for one or more of these symptoms were invited for a baseline assessment.
The baseline assessment involved participants completing a set of questionnaires
and undergoing a standardized interview and physical examination conducted by
a research physician. The degree of prolapse was measured during the physical
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examination using the POP-Q system.25 Women in whom the leading edge of the
prolapse was at or beyond the hymenal remnants (POP-Q advanced stage 2 or
stage 3) were considered to have an advanced prolapse andwere eligible for the trial.
Women with stage 4 prolapse were advised to consult their physician to get further
information about the available treatment options.
Randomization and blinding
Eligible women were randomly allocated to pessary treatment or PFMT in a 1:1 ratio using
an external computer system with an interactive voice response system (accessible
by telephone). Block randomization with variable block sizes was used. Four research
physicians were involved in this study. The research physician enrolling participants was
blinded to the allocation sequence, the ordering of the blocks, and the size of the blocks.
It was not possible to blind participants or physiotherapists to the treatment because of
the nature of the intervention. Equally, it was not feasible to blind the research physicians
to group allocation because of their roles in treatment evaluation (eg, for the side effects
of pessary treatment) and follow-up assessment. Research physicians performing the
follow-up assessment were, however, blinded to all answers on the participant-completed
questionnaires and to the outcomes of previous POP-Q measurements and evaluations of
pelvic floor muscle function. Pelvic physiotherapists were also blinded to the answers on
the participant-completed questionnaires. Data analysts were blinded to group allocation.
Interventions
Pessary treatment
Pessaries were fitted by a trained research physician. The first choice was an open ring
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pessary, followed by a ring pessary with support. If a ring pessary could not be fitted,
a Shaatz or Gellhorn pessary was tried. All pessaries were made of silicone (Milex,
Chicago, IL). A pessary was considered to have the correct size when the physician
could place a finger between the pessary and the vaginal wall, the prolapse was
reduced to above the hymen, it felt comfortable to the participant, and was retained
during a Valsalva maneuver and coughing in both supine and standing positions.
Pessary treatment was evaluated after 2 weeks. Pessary fitting was regarded as
successful when participants had used the pessary without discomfort for 2 weeks.
Participants in whom the pessary fell out or who experienced discomfort within
the first 2 weeks were refitted with a different type or size of pessary and reviewed
again after another 2 weeks. This procedure was repeated up to a maximum of three
attempts. If a pessary was not fitted successfully after three attempts, pessary fitting
was regarded as unsuccessful.
An experienced urogynecologist trained the four research physicians in pessary
fitting and this urogynecologist was also available for consultation when difficulties
were encountered during the fitting process. Additional control visits were scheduled
every 3 months to clean the pessary, evaluate treatment, and monitor side effects
by the participant’s own general practitioner, or by one of the research physicians,
depending on the choice of the general practitioner and the participant. In some
cases, the physician who performed the outcome assessment was also the physician
who had done the regular pessary checks. When a pessary led to vaginal discharge,
irritation, or erosions, women were advised not to wear the pessary for 2 weeks
and were reviewed again. Topical estrogen was suggested in cases of discharge or
ulceration due to vaginal atrophy.
Pelvic floor muscle training
Women randomized to PFMT were referred to a pelvic physiotherapist and their
treatment started with an explanation of the function of the pelvic floor. Their pelvic
floor muscle function and the ability to contract and relax the pelvic floor muscles
correctly was examined using digital palpation. Women who were unable to contract
or relax their pelvic floor muscles were first instructed how to do this. They received
feedback during digital palpation or, if necessary, by applying myofeedback or electrical
stimulation. As soon as they were able to control their pelvic floor they started the
training by doing exercises during face-to-face contact and at home (3-5 times a
week, 2 or 3 times each day). All participants started with the same exercise regime,
which was later tailored to the needs of each participant by adding specific exercises
based on findings during the pelvic floor examination (Appendix I). In women with an
overactive pelvic floor, relaxation exercises were used and the focus of the exercises
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was on relaxation rather than contraction. All participants were taught ‘‘the knack,’’
meaning that they learned to contract their pelvic floor muscles before and during any
increase in abdominal pressure. Furthermore, attention was paid to toilet habits and
lifestyle (eg, diet, smoking, and body weight) (Appendix I). Treatment modalities and
the number of sessions were recorded for each participant. To minimize the effect
of differences in experience or skill, all participating pelvic physiotherapists were
required to be registered with the Dutch Pelvic Physiotherapists’ Organization.
Follow-up
Follow-up appointments were scheduled 3, 12, and 24 months after the start of PFMT
or after reaching a successful pessary fitting. Follow-up included questionnaires and
an examination of the pelvic floor, including a POP-Q measurement and an assessment
of pelvic floor muscle function. Women wearing a pessary were asked to remove their
pessary (or have it removed by their general practitioner) 24 to 48 hours before the
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follow-up assessments. Women in whom pessary fitting was unsuccessful were
followed up by questionnaire through the 24-month period. Participants who were
not able to attend the follow-up appointment were also asked to complete follow-up
questionnaires sent by post. In addition, nonattenders were phoned to check whether
they had received consultations or treatments for prolapse symptoms and to check
their use of absorbent pads. All women were allowed to consult their physician for
symptoms of prolapse during the study period. Women were asked about these
consultations and treatments at follow-up and the details recorded.
Outcome measures
Primary outcome
The primary outcome was distress caused by pelvic floor symptoms, as measured
with the PFDI-20.26 This is a validated, participant-completed questionnaire with 20
questions about prolapse, anorectal, and urinary symptoms.27 The PFDI-20 score
ranges from 0 to 300, with higher scores indicating higher distress from pelvic floor
symptoms.
Secondary outcomes
Secondary outcomes were the three subscales of the PFDI-20, which measure the
distress caused by prolapse symptoms (POPDI-6), anorectal symptoms (CRADI-8),
and urinary symptoms (UDI-6). Condition-specific and general quality of life were
assessed with the Pelvic Floor Impact Questionnaire-7 (PFIQ-7)26 and by the physical
(PCS-12) and mental (MCS-12) component scores of the MOS-SF-12, respectively.28
Sexual functioning was measured with the PISQ-12.29 At 24 months, a five-point
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scale was used to assess participants’ perceived global perception of improvement
from the start of the study (much better, better, the same, worse, or much worse).30
Costs were measured at each follow-up using a questionnaire based on the Medical
Consumption Questionnaire (iMCQ).31 Adaptations were made to the selection of
relevant cost items, such as the details of consultations, prolapse-related treatments,
and the use of absorbent pads. The three-level version of the EuroQol health status
measure (EuroQol 5D-3L) was used to collect data for the cost-utility analysis.32 Data
on adverse treatment effects were collected during follow-up assessments.
The degree of prolapse was assessed with the POP-Q system.25 In the POP-Q system,
the degree of prolapse of the anterior vaginal wall (point Ba), the posterior vaginal
wall (point Bp), and the uterus (or vaginal vault in case of hysterectomy) (point C)
is measured in centimeters relative to the hymenal remnants. These measurements
are converted to an ordinal scale of four prolapse stages for each compartment
(anterior, posterior, apical). The overall POP-Q stage is equal to the POP-Q stage of the
most severely prolapsed compartment. Pelvic floor muscle function was assessed
by digital vaginal palpation in the supine position and was categorized as normal,
underactive, overactive, or inactive according to the International Continence Society
classification.33 Research physicians were trained to perform a POP-Q measurement
and to evaluate the pelvic floor muscles by an experienced urogynecologist.
Statistical analyses
Based on an estimated clinically relevant difference in change of the PFDI-20 score of
20 points between groups, and a standard deviation of 36 points,34 for a type I error
of 5%, power of 80%, successful pessary fitting in 70%, and dropout rate of 15% after
2 years, we needed to enroll 148 women.24 All statistical tests were performed twosided at a 5% significance level.
Primary and secondary outcomes
Outcome variables were repeatedly measured over time and compared between
groups, so the statistical approach needed to correct for the correlated longitudinal
information. Therefore we used MLwiN 2.29 (Centre for Multilevel Modeling, University
of Bristol, UK) to conduct a multilevel analysis. Multilevel models produce hierarchical
models that estimate regression coefficients and related variance components
while correcting for the dependency of information. The lower level was defined as
time of measurement and the upper level as the participant. The restricted iterative
generalized least squares algorithm was used to estimate the regression coefficients,
whereas the Wald test was used to obtain a p-value for each regression coefficient.
Linear multilevel analysis that included a fixed and random intercept35 was conducted
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to test the longitudinal difference between treatment groups with respect to the
primary outcome variable (ie, PFDI-20) and the secondary outcome variables (ie,
POPDI-6, CRADI-8, UDI-6, PFIQ-7, PCS-12, MCS-12, and PISQ-12). For each equation,
two primary intention-to-treat (ITT) analyses and two secondary per-protocol (PP)
analyses were conducted, each with and without adjusting for the questionnaire and
POP-Q (stage 2 or stage 3) baseline scores. The ITT population we used included all
women randomized to each treatment arm, whereas the PP population only included
those who completed the intervention to which they were allocated. Participants
were excluded from the PP analyses if pessary fitting was unsuccessful, if they
discontinued pessary treatment, if they did not start PFMT, and if they discontinued
PFMT prematurely (according to the records of the pelvic physiotherapist).
Additional analyses were performed, based on the PP population, to establish the
relationship between the degree of prolapse (of the anterior vaginal wall [point Ba],
the posterior vaginal wall [point Bp] and the uterus or vaginal vault [point C]) and
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the treatment group after adjusting for baseline POP-Q measurements. We did not
impute missing data because it is considered redundant to replace missing values
in longitudinal datasets.36 Normal probability plots and plots of standardized residual
versus predicted values were inspected to assess if they met the assumptions of
normality and homogeneity of the variance. In the event of noncompliance, a square
root transformation of one of the baseline variables was performed.
Cost-effectiveness analysis
Direct medical costs were calculated for both groups. Cost categories were: pessaries
and pessary-related visits, costs for physical therapy, consultations with general
practitioners and medical specialists, the use of absorbent pads, medication, and
other costs (mainly operative procedures). Costs were first valued in Euros according
to Dutch guidelines37 at the 2014 price level, and later converted to US dollars based
on the exchange rate on November 24, 2015 (€1.00 = $1.0657). In the economic
evaluation, we compared pessary treatment with PFMT in a cost-effectiveness
analysis. Here, we assessed the incremental costs per point improvement on the
PFDI-20 and expressed the results as an incremental cost-effectiveness ratio (ICER).
In addition, a cost-utility analysis was performed with quality adjusted life years
(QALYs) to evaluate the balance between costs and QALYs, by using the EQ-5Ddefined utility scores based on the UK tariff.32 We based our utility scores on the UK
tariff for reasons of comparability (eg, the UK tariff is more frequently mentioned than
the Dutch tariff in the literature). The outcomes are presented as an incremental costutility ratio (ICUR). Costs and effects were recorded and calculated on an individual
participant basis, after which the mean differences of effects and costs between the
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two treatment groups were calculated. Point estimates of the ICER and ICUR were
computed by dividing the difference in effects by the difference in costs between
interventions. Bootstrap analyses (5,000 replications of the trial data) were performed
to estimate alternative confidence intervals based on the 2.5th and 97.5th percentiles.
Cost-effectiveness planes were constructed to visualize the uncertainty surrounding
the ICER and ICUR.

R E S U LTS
Participants and descriptive statistics
In total, 162 women were randomized to pessary treatment (n = 82) or PFMT (n = 80)
(Figure 1). Table 1 shows the baseline characteristics of the study population.
The pessary group
Pessary fitting was successful in 47 women (57%); of these, 32 were fitted with an
open ring pessary, 14 with a ring pessary with support, and 1 with a Shaatz pessary.
During the study period, the pessary was replaced by another type and/or size in
12 women. A total of 35 women did not receive pessary treatment, mostly due to
unsuccessful fitting (n = 34). In one participant, no fitting attempt was made since
she seemed to meet one of the study’s exclusion criteria (cognitive impairment). In 21
of the 34 women with unsuccessful fitting (62%), no suitable pessary could be found.
Other reasons for deciding against pessary treatment during the fitting period were
an increase in or development of urinary incontinence (n = 4), emotional resistance
to pessary fitting/treatment (n = 5), discomfort during intercourse (n = 2), and a
bothersome increase in vaginal discharge (n = 1; the participant was not willing to use
topical estrogens). One woman (n = 1) reported a urinary tract infection during the
fitting period and chose to discontinue the pessary treatment.
Baseline characteristics did not differ between women with and without a successful
pessary fitting (data not shown). The median number of consultations for women
with successful pessary fitting was 1.0 (IQR 1.0-2.0), and that for women with
unsuccessful fitting was 2.0 (IQR 2.0-3.0). Of the 47 women who started pessary
treatment, 12 discontinued the treatment before the end of the study (Figure 1).
During the study, seven women in the pessary group received PFMT for prolapse
symptoms (after unsuccessful pessary fitting) and four women underwent prolapse
repair surgery (pessary fitting was only successful in one).
The pelvic floor muscle training group
Of the 80 women randomized to PFMT, four did not attend pelvic physiotherapy and
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7241 Women assessed for eligibility
1359 Excluded (by primary care physician)
1359 Not meeting inclusion criteria
5882 Screening questionnaire
4987 Excluded
2627 Not meeting inclusion criteria
2355 No response
5 Declined to participate
895 Baseline assessment
234 No prolapse
442 Mild prolapse
219 Advanced prolapse
57 Declined to participate
162 Randomized

5

80 Randomized to PFMT
		 76 Received PFMT as randomized
		 4 Did not receive PFMT as randomized
			 1 Personal circumstances
			 1 Health problems
			 1 Lack of motivation for PFMT
			 1 Unknown reasons

82 Randomized pessary treatment
		 47	Received pessary treatment as
randomized
		35 	Did not receive pessary treatment as
randomized
			 34 Unsuccessful pessary fit
			 1 	Termination of study procedures due
to cognitive impairment

9 Lost to follow-up
		 2 Health problems
		 2 Personal circumstances
		 1 Deceased
		 1 Other prolapse treatment
		1 Found PFMT too time consuming
		 2 Unknown reasons
10 Discontinued PFMT
1 Personal circumstances
	2 Health problems
1 Lack of motivation for PFMT
1 Disappointing results of PFMT
1 Found PFMT too time consuming
4 Unknown reasons

8
		
		
12
		
		
		
		
		
		

Included in intention to treat analysis
79 at Baseline
71 at 3 months
70 at 12 months
70 at 24 months
Included in per protocol analysis
79 at baseline
69 at 3 months
63 at 12 months
62 at 24 months

Included in intention to treat analysis
82 at Baseline
46 at 3 months
51 at 12 months
74 at 24 months
Included in per protocol analysis
47 at baseline
45 at 3 months
41 at 12 months
35 at 24 months

Lost to follow-up
7 No pessary fit
1 Unknown reasons
Discontinued pessary treatment
4 (Increase) of urinary incontinence *
2 Vaginal erosion
2 Pessary treatment too burdensome
1 No effect of pessary treatment
1 Discomfort during intercourse *
3 Other reasons

FIGURE 1 FLOWCHART OF PARTI CI PANTS TH ROUG H STU DY
*

One women had both urinary incontinence and discomfort during intercourse.
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TABLE 1 BASELI N E CHAR ACTERISTI CS
PFMT
n = 80

Pessary
n = 82

Age (years), mean ± SD

65.6 ± 6.4

64.9 ± 7.4

BMI (kg/m2), mean ± SD

26.6 ± 4.3

26.1 ± 3.8

Parity, mean ± SD

2.6 ± 1.1

2.4 ± 0.9

Postmenopausal, n (%)

80 (100)

81 (99)

Primary only

6 (8)

3 (4)

Lower

26 (33)

31 (38)

Intermediate

25 (31)

22 (27)

Higher

23 (29)

26 (32)

Hysterectomy

10 (13)

15 (18)

Pelvic floor surgery

7 (9)

8 (10)

21 (26)

18 (22)

Stage 2

62 (78)

58 (71)

Stage 3

18 (23)

24 (29)

Anterior

25 (31)

20 (25)

Posterior

3 (4)

0 (0)

Apical

0 (0)

0 (0)

Anterior and posterior

26 (33)

23 (28)

Anterior and apical

8 (10)

19 (24)

Posterior and apical

2 (3)

0 (0)

Educational level, n (%)

Surgical history, n (%)

Prior prolapse treatment, n (%)*

5

Stage of prolapse, n (%)†

Type of prolapse, n (%)

*

Anterior and posterior and apical
16 (20)
19 (24)
Surgical or conservative prolapse treatment >1 year ago; †POP-Q stage of most prolapsed

compartment

10 discontinued PFMT prematurely (Figure 1). One woman was erroneously included
in the PFMT group (she had a prolapse but no symptoms on screening) and was
therefore excluded from the analyses. For participants who completed PFMT, the
median number of treatments was 7 (IQR 6-10). PFMT was given over a median
timeframe of 16 weeks (IQR 12-30 weeks). Myofeedback was used in 14 participants
(22%) and electric stimulation in nine (14%). During the study period, three women in
the PFMT group received pessary treatment for prolapse symptoms and two women
underwent surgery for prolapse.
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70 46.9 ± 11.4

70

PCS-12

MCS-12

37.7 ± 4.7

64 52.3 ± 8.7

64 46.4 ± 10.0

25

65 15.3 ± 20.1

70 23.3 ± 16.6

70 16.8 ± 16.4

70 15.6 ± 13.6

69 55.8 ± 37.4

n Mean ± SD

3 months
Mean ± SD

37.6 ± 4.2

65

53.5 ± 8.3

65 46.0 ± 10.4

24

66 15.8 ± 26.0

68 25.0 ± 18.5

66 17.7 ± 15.5

69 16.4 ± 15.4

66 60.2 ± 40.9

n

12 months

PFMT
Mean ± SD
17.1 ± 15.9

36.7 ± 4.5

60

53.9 ± 7.9

60 44.9 ± 10.4

24

66 19.0 ± 28.5

68 26.6 ± 20.6

69 18.1 ± 16.0

68

67 62.6 ± 43.8

n

24 months
Mean ± SD

45.4 ± 9.9

35.5 ± 5.1

73 52.2 ± 10.1

73

41

79 18.5 ± 28.2

81 27.2 ± 17.5

81 15.7 ± 13.8

81 17.4 ± 13.5

79 59.8 ± 33.7

n

Baseline

37.7 ± 4.5
44 52.1 ± 10.4

44 46.7 ± 9.5

19

41 13.1 ± 26.1

44 23.7 ± 16.3

43 12.4 ± 10.5

45 13.2 ± 12.5

43 50.1 ± 30.6

*

†

47.2 ± 8.8
43 51.6 ± 10.3

43

24 35.3 ± 5.9

50 19.1 ± 36.9

47 22.3 ± 17.9

48 14.2 ± 12.3

48 12.8 ± 12.8

45 50.6 ± 35.9

n Mean ± SD

12 months

Pessary
n Mean ± SD

3 months

 his table shows the number of questionnaires which were sufficiently completed to calculate a score; Only available for sexually active
T
women

51.9 ± 8.9

37.4 ± 4.1

74 19.4 ± 25.9

29

PISQ-12 †

76 30.4 ± 17.0

UDI-6

PFIQ-7

75 18.1 ± 15.0

CRADI-8

75 65.0 ± 35.8

78 16.9 ± 13.0

POPDI-6

PFDI-20

n Mean ± SD

Baseline

TABLE 2 QUESTION NAI RE BASELI N E AN D FO LLOW- U P SCORES ( I NTENTI ON TO TRE AT ) *

70

70

34

52.2 ± 9.4

47.2 ± 8.6

35.7 ± 5.1

67 16.0 ± 28.7

72 24.4 ± 16.0

72 13.6 ± 13.4

73 12.9 ± 13.1

71 50.5 ± 34.7

Mean ± SD

24 months
n
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TABLE 3 DI FFEREN CE I N QU ESTI ON NAI RES BET WEEN PFMT AN D PESSARY
TRE ATM ENT OVER TH E COU RSE OF 24 MONTHS
Intention to treat
PFDI-20
Adjusted *
POPDI-6
Adjusted

*

CRADI-8
Adjusted

*

UDI-6
Adjusted

*

PFIQ-7†
Adjusted *
PISQ-12

‡

Adjusted *
PCS-12
Adjusted *
MCS-12
Adjusted
*

*

Per protocol

Mean (95% CI)

p-value

Mean (95% CI)

p-value

-8.5 (-20.0 to 3.0)

0.15

-14.1 (-29.0 to 0.8)

0.064

-3.7 (-12.8 to 5.3)

0.42

-5.7 (-17.4 to 6.1)

0.35

-3.8 (-8.0 to 0.4)

0.079

-5.6 (-11.1 to -0.1)

0.046

-3.2 (-6.3 to -0.0)

0.047

-4.6 (-8.6 to -0.6)

0.024

-3.9 (-8.2 to 0.4)

0.075

-5.1 (-10.9 to 0.7)

0.087

-2.0 (-5.3 to 1.2)

0.22

-2.0 (-6.0 to 2.0)

0.33

-0.7 (-6.0 to 4.6)

0.80

-3.8 (-10.4 to 2.8)

0.26

1.1 (-3.3 to 5.5)

0.63

-0.4 (-5.8 to 5.1)

0.90

-2.2 (-11.1 to 6.7)

0.63

-7.3 (-18.2 to 3.5)

0.19

1.2 (-5.3 to 7.7)

0.72

1.1 (-6.2 to 8.4)

0.77

-1.5 (-3.8 to 0.8)

0.20

0.0 (-2.9 to 2.9)

0.99

0.2 (-1.2 to 1.5)

0.83

1.2 (0.1 to 2.2)

0.028

1.2 (-1.7 to 4.1)

0.43

2.9 (-0.9 to 6.8)

0.13

2.1 (0.0 to 4.1)

0.050

3.7 (1.2 to 6.2)

0.004

-1.0 (-3.8 to 1.7)

0.46

-1.6 (-5.3 to 2.2)

0.41

-1.2 (-3.3 to 0.8)

0.24

-1.7 (-4.1 to 0.7)

0.17

Adjusted for baseline score and baseline POP-Q stage (2 or 3); PFIQ-7 baseline score square root
†

transformation; ‡Only available for sexually active women

Questionnaire scores
The questionnaire scores are summarized in Table 2. For the primary outcome
(total PFDI-20 score), there was no significant difference in the longitudinal analyses
between pessary treatment and PFMT: the ITT analysis showed a difference of -3.7
points (95% CI -12.8 to 5.3; p = 0.42), whereas the PP analysis showed a slightly
greater difference of -5.7 points (95% CI -17.4 to 6.1; p = 0.35) both in favor of the
pessary group (Table 3).
It is notable that there was a difference between groups in the evolution of PFDI-20
scores during the 24 months. Both groups showed an improvement in pelvic floor
symptoms, as can be seen by the decrease in the PFDI-20 scores from baseline to
follow-up at 3 months. In the following period (from 3 months to the end of the study),
the mean PFDI-20 score in the PFMT group slowly increased again, with scores at the
end of the study being almost equal to the baseline scores (ie, there was a 2.8-point
(4%) difference between baseline and 24 months). In contrast, the improvement in
pelvic floor symptoms in the pessary group continued until the end of the study, with
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FIGURE 2 . COURSES OF TH E TOTAL PFD I -20 AN D TH E PFD I -20 SU BSCALE
SCORES DURI NG TH E STU DY

a 9.3-point (16%) difference between baseline and 24 months (Figure 2).
The ITT analyses showed a significant difference in prolapse (POPDI-6) symptoms
between groups in favor of the pessary group over the 24 months (mean difference
-3.2 points [95% CI -6.3 to -0.0, p = 0.047]) (Table 3). In the pessary group, the
POPDI-6 score improved by 4.2 points (24%) between baseline and 3 months, and
the improvement remained until the end of the study. In the PFMT group, prolapse
symptoms improved slightly between baseline and 3 months, but the POPDI-6 score
had almost reached the baseline score again by 24 months (Table 2) (Figure 2). There
were no significant differences between groups for the other secondary questionnaire
outcomes.
The PP analyses showed a significant difference between groups in favor of the
pessary group for sexual functioning (PISQ-12) and in favor of the PFMT group for the
physical component of general quality of life (PCS-12) (Table 3). After 24 months, the
proportion of women who reported that their symptoms were improved, the same, or
worse was comparable between the two groups (Table 4).
Physical examination
During the 24 months, there was a difference between the groups in the change in
degree of prolapse of the anterior compartment (point Ba 0.42 [95% CI 0.01 to 0.83, p =
110
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TABLE 4 SELF- REPORTED CHAN G E OF SYM PTOMS FROM TH E START
OF TH E STU DY
Intention to Treat

*

PFMT
n/N (%)

Pessary
n/N (%)

Per Protocol
p-value *

PFMTa
n/N (%)

Pessary
n/N (%)

Much better

6/70 (9)

6/72 (8)

4/57 (7)

4/35 (11)

Better

18/70 (26)

19/72 (26)

15/57 (26)

11/35 (31)

The same

35/70 (50)

41/72 (57)

29/57 (51)

17/35 (49)

Worse

11/70 (16)

5/72 (7)

9/57 (16)

3/35 (9)

Much worse

0/70 (0)

1/72 (1)

0/57 (0)

0/35 (0)

0.45

p-value *

0.67

Chi-square test

TABLE 5 CHAN G E OF POP- Q STAG E BET WEEN BASELI N E AN D 24 MONTHS
Intention to Treat
PFMT
n/N (%)

Pessary
n/N (%)

Improvement†

9/62 (15)

9/43 (21)

The same

43/62(69)

28/43 (65)

10/62 (16)

6/43 (14)

Deterioration
*

‡

Per Protocol
p-value *

0.69

PFMT
n/N (%)

Pessary
n/N (%)

8/52 (15)

6/35 (17)

36/52 (69)

25/35 (71)

8/52 (15)

4/35 (11)

p-value *

0.86

Chi-square test; Improvement ≥1 POP-Q stage; Deterioration ≥1 POP-Q stage
†

‡

0.04]) in favor of the PFMT group. This was, however, not the case for either the apical
segment (point C -0.06 [95% CI -0.45 to 0.34, p = 0.78]) or the posterior compartment
(point Bp 0.19 [95% CI -0.07 to 0.45, p = 0.14]) (PP analysis only).
The proportion of women with improvement or deterioration of at least one POP-Q
stage, or in whom the POP-Q stage remained the same between baseline and
24 months, did not differ between groups (Table 5). The change in pelvic floor muscle
function between baseline and 24 months was also comparable in both groups
(Table 6).
Adverse events
Of the 35 women who persisted with pessary treatment for 24 months, 21 (60%)
had one or more side effects. These were increased vaginal discharge (n = 14), an
increase of urinary incontinence (n = 5), and irritation or erosions of the vaginal walls
on physical examination (n = 10). Women with mild irritation of the vaginal walls were
advised to not wear the pessary for 2 weeks in the first instance, but 7 of 10 women
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*

1/62 (2)

Normal>Overactive

2/62 (3)

Overactive>Underactive

Chi-square test

2/62 (3)

Underactive>Overactive

Abnormal>Abnormal

3/62 (5)

Normal>Underactive

Normal>abnormal

41/62 (66)

0/62 (0)

Overactive>Normal

The same

13/62 (21)

Underactive>Normal

Abnormal>Normal

PFMT
n/N (%)

0/43 (0)

0/43 (0)

0/43 (0)

1/43 (2)

29/43 (67)

0/43 (0)

13/43 (30)

Pessary
n/N (%)

Intention to Treat

0.21

p-value *

1/52 (2)

2/52 (4)

1/52 (2)

2/52 (4)

36/52 (69)

0/52 (0)

10/52 (19)

PFMT
n/N (%)

TABLE 6 CHAN G E OF PELVI C FLOOR M USCLE FU N CTI ON BET WEEN BASELI N E AN D 24 MONTHS

0/35 (0)

0/35 (0)

0/35 (0)

0/35 (0)

22/35 (63)

0/35 (0)

13/35 (37)

Pessary
n/N (%)

Per Protocol

0.08

p-value *
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with irritation or erosions of the vaginal walls were prescribed topical estrogen. No
adverse effects were reported for PFMT.
Cost-effectiveness
Direct medical costs over the 2-year study, per person, amounted to $309 in the
pessary group and $437 in the PFMT group. The mean difference was $128 (95% CI
$27 to $236), with costs dependent on the primary treatment. Costs for pessaries and
pessary-related visits were higher in the pessary group ($202 per person compared
with $0.5 in the PFMT group), whereas costs for physical therapy were higher in the
PFMT group ($324 per person for the PFMT group compared with $2 in the pessary
group). Although costs for visits to the general practitioner and medical specialist
were comparable in both groups ($32 per person in the pessary group compared with
$35 in the PFMT group), costs for absorbent pads, however, were higher in the PFMT
group ($56 per person compared with $20 in the pessary group) and costs for other
prolapse treatments (ie, surgery) were higher in the pessary group ($44 per person
compared with $22 in the PFMT group).
The ICER for the PFDI-20 was -$77 (95% CI -$373 to $351), meaning that $77 was
preserved to improve one additional point on the PFDI-20 in the pessary group
compared with the PFMT group. In total, 71% of the 5,000 replications in the bootstrap
simulation were in the southeast quadrant of the cost-effectiveness plane, indicating
better outcomes and lower costs for the pessary group (Figure 3). The remaining 29%
were located in the southwest quadrant, indicating less effectiveness and lower costs
for the pessary group over the PFMT group.
Both treatment groups lost QALYs over the 2-year period, although loss of QALYs was
slightly lower in the pessary group (0.024 in the pessary group and 0.065 in the PFMT
group). This resulted in a negative ICUR of -$27,439 (95% CI -$91,974 to $74,695),
meaning an additional saving of $27,439 per QALY lost. Of the 5,000 bootstrap
replications, 95% were located in the southeast quadrant of the costeffectiveness
plane, indicating greater effect and lower costs. The remaining 5% were located in
the southwest quadrant, indicating less effect and lower costs for the pessary group
compared with the PFMT group (Figure 4).

DISCUSSION
Main findings
During the 24-month study period, we found no difference in the change in pelvic floor
symptoms between pessary treatment and PFMT in women aged 55 years or older
recruited by screening. Although pessary treatment led to a statistically significant
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FIGURE 3. I NCRE M ENTAL COST- EFFECTIVEN ESS PL AN E FOR TH E PFD I -20
5000 bootstrap replications for the mean difference between costs and PFDI-20.

greater improvement in typical prolapse symptoms compared with PFMT, the
difference was small and the clinical relevance doubtful. Moreover, pessary treatment
was less expensive than PFMT, as indicated by the direct medical costs of $309 per
person in the pessary group and $437 per person in the PFMT group over the 2-year
period.
Strengths and limitations
The strengths of this study are its long follow-up and the focus on participant-reported
outcomes. Nevertheless, a number of limitations deserve attention. First, the effects
of both treatment options were lower than expected in this study when compared with
previous studies on the effects of pessary treatment10,12,14 and PFMT.15,16,18,20 There are,
however, several possible explanations for this difference.
In the design phase, we decided to screen women for symptomatic prolapse on the
assumption that women with prolapse-related symptoms do not necessarily consult
a physician.38 Because all women agreed to participate in one of two active treatment
arms, we assumed that the women recruited by screening would be comparable with
those seeking treatment for prolapse in primary care (ie, that their PFDI-20 scores
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would be higher). Several women, however, experienced mild distressing pelvic
floor symptoms at inclusion, as illustrated by their mean PFDI-20 baseline score
of 60 points, which was lower than the expected 80 points suggested by previous
research.39 This might have caused an underestimation of the effectiveness of both
pessary treatment and PFMT because the lower baseline scores may have allowed
less room for improvement.
Second, women with unsuccessful pessary fitting were followed up by questionnaires
only. Because this would bias the results of an ITT analysis for the outcomes ‘‘change
of the degree of prolapse’’ and ‘‘change of pelvic floor muscle function,’’ these
secondary outcomes were only analyzed using PP analyses. Consequently, we can
only draw conclusions on the difference in change of prolapse stage and pelvic floor
muscle function in women who completed pessary treatment or PFMT. Unsuccessful
pessary fitting is a known disadvantage of pessary treatment in some women. The
results of the PP analyses reflect the effects of actual pessary treatment in women
with successful pessary fitting; therefore, these results should be more relevant to
clinicians than the results of an ITT analysis.
Third, in the design phase of this trial we assumed 74 enrollments in the pessary
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group of which 70% had a successful pessary fitting trial. In reality we included 82
women in the pessary group with a success rate of pessary fitting of 57%. Although
this percentage corresponds to fitting rates found in other studies, it was lower
than we estimated when designing the study. Because of our recruitment strategy
(inclusion of all women with prolapse in a participating practice) we randomized more
women than planned and this largely compensates for the greater than estimated
pessary fitting failure rate. For the ITT analyses (the primary analyses), we reached
the required number of women with a successful pessary fit. In longitudinal analyses,
it is considered redundant to replace missing values and therefore we did not use
multiple imputation techniques. For the per protocol analyses, we calculated that we
needed 44 women finishing pessary treatment after 24 months (attrition rate of 15%).
Because of the lower than estimated successful fitting rate (57%) and a higher attrition
rate of 25% (n = 12), this number turned out to be 35 instead of 44. Therefore, inferences
from the results of the per protocol analyses should be interpreted with caution.

5

Another limitation is that blinding of participants was not possible because of the nature
of the intervention. In addition, although outcome assessment was mainly through
participant-completed questionnaires, thus avoiding assessor bias, questionnaire
responses may have been biased by participants’ awareness of treatment allocation.
Finally, we ensured that the PFMT interventions were tailored to participants’ specific
needs. Also, to improve the level of standardization, all physiotherapists were required
to be registered with the Dutch Pelvic Physiotherapists’ Organization (NVFB) and
participants were trained according to the same basic exercise guidelines. Despite
these efforts, we cannot exclude the possibility of differences in interventions and
practices between physiotherapists; nevertheless, this reflects daily practice and
should not invalidate our results.
Interpretation
To date, no randomized controlled trials have compared pessary treatment and PFMT.
Observational studies have shown pessaries to be effective in improving pelvic floor
symptoms related to prolapse,10-14 whereas randomized controlled trials have shown
PFMT to be effective in improving prolapse-related pelvic floor symptoms compared
with no treatment.15-22
In our study, pessary fitting was successful in 57% of women randomized to pessary
treatment, which is consistent with previous reported success rates of 41% to 86%.13,4050

This indicates that pessary fitting fails in a considerable portion of women and that

pessary treatment might be suitable for many women but not for all women with a
symptomatic prolapse.
Our study showed no significant difference in the change of pelvic floor symptoms
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measured by the PFDI-20 during the 24-month period when comparing pessary
treatment and PFMT; but, women in the pessary group did show a significantly
greater reduction in prolapse-specific symptoms (POPDI-6 scale) (ie, vaginal bulging,
heaviness, or pressure in pelvic area, and vaginal splinting for micturition or bowel
movement) compared with women in the PFMT group. The POPDI-6 score decreased
by almost 26% between baseline and 24 months in the group receiving pessary
treatment (indicating less distress related to prolapse symptoms), whereas the score
increased slightly for women in the PFMT group. This suggests that women with
typical prolapse symptoms benefit from pessary treatment more than from PFMT,
which is plausible given that pessaries redress prolapse directly. In the PP analysis,
we found significant differences between groups in sexual functioning, the physical
component of general quality of life, and the degree of prolapse of the anterior
compartment over the 24 months. These differences were, however, small and may
not be clinically relevant.
In our study, there was a difference in the proportion of side effects. Sixty percent of
women in the pessary group reported one or more side effects whereas no adverse
advents were reported for PFMT. For the majority of those women in the pessary
group, side effects were no reason to discontinue pessary treatment. It is, however,
relevant to discuss side effects when counseling women for the most appropriate
conservative treatment for prolapse.
Our study was the first to compare the cost-effectiveness of pessary treatment
and PFMT. Over the 2-year period, direct medical costs were lower for pessary
treatment compared with PFMT, and costs for the use of absorbent pads were also
lower for women in the pessary group. To our knowledge, the cost-effectiveness of
either pessary treatment or PFMT has only been addressed in 2 other studies. On
the one hand, Hullfish et al. studied the cost-effectiveness of pessary treatment,
expectant management, and surgical management for apical prolapse (stage 3,
after hysterectomy) in the United States using a Markov decision model. They found
pessary treatment to be cost effective, achieving 10.4 quality-adjusted months
at a cost of $10,000 per participant. Based on their own experience with pessary
treatment, the authors estimated the annual costs of pessary treatment to be $1,300,
with the addition of another $324 in case of complications due to pessary use.51 These
numbers may be applicable to the US setting, where specialized outpatient clinics
provide pessary treatment, but can probably not be generalized to Dutch general
practice. Indeed, the direct medical costs of pessary treatment were considerably
lower in our study, with mean costs of just $309 per person over the 2-year period.
On the other hand, Hagen et al. studied the cost-effectiveness of PFMT compared
with a control intervention over a 12-month period. The mean costs of PFMT
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amounted to $405 per person (£268, based on the exchange rate on November 24,
2015).18 Interestingly, we found that the direct medical costs of PFMT were a little
higher ($437 per person), which probably resulted from the higher number of PFMT
sessions in our study.
Although all women who participated in this trial experienced distress from their
symptomatic prolapse, we showed that the effect of both treatments was lower
than expected based on the results of other studies. Given that some women only
experienced mild distress related to their pelvic floor symptoms, we might expect a
larger effect for both pessary treatment and PFMT among women with bothersome
symptoms and a wish for treatment. We therefore encourage that physicians adopt
a proactive attitude to prolapse and that women with bothersome prolapse-related
symptoms be informed about the available treatment options, but active screening
for prolapse cannot be recommended. The results of our study showed that pessary
treatment seems to be more effective in improving prolapse-specific symptoms than

5

PFMT. Therefore, our advice would be to start with pessary treatment in women with
mainly prolapse-specific symptoms. An advantage of pessary treatment is that it was
associated with lower costs compared with PFMT. It should, however, also be taken
into account that pessary fitting fails in a considerable portion of women and that
pessary treatment was associated with more side effects compared with PFMT. For
women with pelvic floor symptoms other than prolapse-specific symptoms, we are
not able to pronounce a preference for pessary treatment or PFMT because there was
no significant difference between PFMT and pessary treatment. Therefore, our advice
would be to inform women about both treatments, including the advantages and
disadvantages, to ensure that women are able to make an informed choice between
both treatments.

CO N CLU S I O N S
This is the first study to investigate the effectiveness of pessary treatment and PFMT
over a 2-year period in women aged 55 years or older with symptomatic prolapse
at or beyond the hymen identified by screening. In this population, there was no
significant difference between pessary treatment and PFMT in the reduction of pelvic
floor symptoms, but women with typical prolapse symptoms seemed to benefit more
from pessary treatment rather than from PFMT. Pessary treatment was preferable
to PFMT in the cost-effectiveness analysis, with PFMT being more expensive but no
more effective. When counseling women for prolapse treatment it should, however, be
taken into account that pessary fitting fails in a considerable portion of women and
that pessary treatment was associated with more side effects compared with PFMT.
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Future research should continue down several avenues: we need to investigate the
effectiveness of pessary treatment and PFMT in a primary care population of women
with bothersome symptoms and a wish for treatment, and we should do research
to identify the characteristics of women with the greatest potential for benefit from
pessary treatment. Finally, it would be interesting to explore the effectiveness of the
combination of PFMT and pessary treatment.

5

119

CHAPTER 5

R EF ER EN C E S
1.	Haylen BT, de Ridder D, Freeman RM, et al. An International Urogynecological Association
(IUGA)/International Continence Society (ICS) joint report on the terminology for female pelvic
floor dysfunction.Neurourol Urodyn 2010;29:4-20.
2. 	Slieker-ten Hove MC, Pool-Goudzwaard AL, Eijkemans MJ, Steegers- Theunissen RP, Burger CW,
Vierhout ME. The prevalence of pelvic organ prolapse symptoms and signs and their relation
with bladder and bowel disorders in a general female population. Int Urogynecol J Pelvic Floor
Dysfunct 2009;20:1037-1045.
3. 	Swift S, Woodman P, O’Boyle A, et al. Pelvic Organ Support Study (POSST): the distribution,
clinical definition, and epidemiologic condition of pelvic organ support defects. Am J Obstet
Gynecol 2005;192:795-806.
4. 	Jelovsek JE, Maher C, Barber MD. Pelvic organ prolapse. Lancet 2007;369:1027-1038.
5. 	Tok EC, Yasa O, Ertunc D, Savas A, Durukan H, Kanik A. The effect of pelvic organ prolapse on

5

sexual function in a general cohort of women. J Sex Med 2010;7:3957-3962.
6. 	Fritel X, Varnoux N, Zins M, Breart G, Ringa V. Symptomatic pelvic organ prolapse at midlife,
quality of life, and risk factors. Obstet Gynecol 2009;113:609-616.
7. 	Cheon C, Maher C. Economics of pelvic organ prolapse surgery. Int Urogynecol J 2013;24:18731876.
8. 	Wu JM, Kawasaki A, Hundley AF, Dieter AA, Myers ER, Sung VW. Predicting the number of
women who will undergo incontinence and prolapse surgery, 2010 to 2050. Am J Obstet Gynecol
2011;205:230.e1-230.e5.
9. 	Cundiff GW, Weidner AC, Visco AG, Bump RC, Addison WA. A survey of pessary use by members
of the American urogynecologic society. Obstet Gynecol 2000;95:931-935.
10. 	Barber MD, Walters MD, Cundiff GW; PESSRI Trial Group. Responsiveness of the Pelvic Floor
Distress Inventory (PFDI) and Pelvic Floor Impact Questionnaire (PFIQ) in women undergoing
vaginal surgery and pessary treatment for pelvic organ prolapse. Am J Obstet Gynecol
2006;194:1492-1498.
11. 	Clemons JL, Aguilar VC, Tillinghast TA, Jackson ND, Myers DL. Patient satisfaction and changes
in prolapse and urinary symptoms in women who were fitted successfully with a pessary for
pelvic organ prolapse. Am J Obstet Gynecol 2004;190:1025-1029.
12. 	Cundiff GW, Amundsen CL, Bent AE, et al. The PESSRI study: symptom relief outcomes of a
randomized crossover trial of the ring and Gellhorn pessaries. Am J Obstet Gynecol 2007;196:405.
e1-405.e8.
13. 	Fernando RJ, Thakar R, Sultan AH, Shah SM, Jones PW. Effect of vaginal pessaries on symptoms
associated with pelvic organ prolapse. Obstet Gynecol 2006;108:93-99.
14. 	Patel M, Mellen C, O’Sullivan DM, LaSala CA. Impact of pessary use on prolapse symptoms,
quality of life, and body image. Am J Obstet Gynecol 2010;202:499.e1-499.e4.
120

TWO YEAR EFFECTIVENESS OF PFMT AND PESSARIES IN ADVANCED PROLAPSE

15. 	Kashyap R, Jain V, Singh A. Comparative effect of 2 packages of pelvic floor muscle training on
the clinical course of stage I-III pelvic organ prolapse. Int J Gynaecol Obstet 2013;121:69-73.
16. 	Braekken IH, Majida M, Engh ME, Bo K. Can pelvic floor muscle training reverse pelvic organ
prolapse and reduce prolapse symptoms? An assessor-blinded, randomized, controlled trial. Am
J Obstet Gynecol 2010;203:170.e1-170.e7.
17. 	Ghroubi S, Kharrat O, Chaari M, Ben Ayed B, Guermazi M, Elleuch MH. Effect of conservative
treatment in the management of low-degree urogenital prolapse. Ann Readapt Med Phys
2008;51:96-102.
18. 	Hagen S, Stark D, Glazener C, et al. Individualised pelvic floor muscle training in women with
pelvic organ prolapse (POPPY): a multicentre randomised controlled trial. Lancet 2014;383:796806.
19. 	Hagen S, Stark D, Glazener C, Sinclair L, Ramsay I. A randomized controlled trial of pelvic floor
muscle training for stages I and II pelvic organ prolapse. Int Urogynecol J Pelvic Floor Dysfunct
2009;20:45-51.
20. 	Piya-Anant M, Therasakvichya S, Leelaphatanadit C, Techatrisak K. Integrated health research
program for the Thai elderly: prevalence of genital prolapse and effectiveness of pelvic
floor exercise to prevent worsening of genital prolapse in elderly women. J Med Assoc Thai
2003;86:509-515.
21. 	Stupp L, Resende AP, Oliveira E, Castro RA, Girao MJ, Sartori MG. Pelvic floor muscle training
for treatment of pelvic organ prolapse: an assessor-blinded randomized controlled trial. Int
Urogynecol J 2011;22:1233-1239.
22. 	Wiegersma M, Panman CMCR, Kollen BJ, Berger MY, Lisman-Van Leeuwen Y, Dekker JH. Effect
of pelvic floor muscle training compared with watchful waiting in older women with symptomatic
mild pelvic organ prolapse: randomised controlled trial in primary care. BMJ 2014;349:g7378.
23. 	Bugge C, Adams EJ, Gopinath D, Reid F. Pessaries (mechanical devices) for pelvic organ prolapse
in women. Cochrane Database Syst Rev 2013;2:CD004010.
24. 	Wiegersma M, Panman CMCR, Kollen BJ, et al. Pelvic floor muscle training versus watchful
waiting or pessary treatment for pelvic organ prolapse (POPPS): design and participant baseline
characteristics of two parallel pragmatic randomized controlled trials in primary care. Maturitas
2014;77:168-173.
25. 	Bump RC, Mattiasson A, Bo K, et al. The standardization of terminology of female pelvic organ
prolapse and pelvic floor dysfunction. Am J Obstet Gynecol 1996;175:10-17.
26. 	Barber MD, Walters MD, Bump RC. Short forms of two conditionspecific quality-of-life
questionnaires for women with pelvic floor disorders (PFDI-20 and PFIQ-7). Am J Obstet
Gynecol 2005;193:103-113.
27. 	Utomo E, Blok BF, Steensma AB, Korfage IJ. Validation of the Pelvic Floor Distress Inventory
(PFDI-20) and Pelvic Floor Impact Questionnaire (PFIQ-7) in a Dutch population. Int Urogynecol
J 2014;25:531-544.
121

5

CHAPTER 5

28. 	Ware J Jr, Kosinski M, Keller SD. A 12-Item Short-Form Health Survey: construction of scales and
preliminary tests of reliability and validity. Med Care 1996;34:220-233.
29. 	Rogers RG, Coates KW, Kammerer-Doak D, Khalsa S, Qualls C. A short form of the Pelvic Organ
Prolapse/Urinary Incontinence Sexual Questionnaire (PISQ-12). Int Urogynecol J Pelvic Floor
Dysfunct 2003;14:164-168.
30. 	Burgio KL, Goode PS, Richter HE, Locher JL, Roth DL. Global ratings of patient satisfaction and
perceptions of improvement with treatment for urinary incontinence: validation of three global
patient ratings. Neurourol Urodyn 2006;25:411-417.
31. 	Bouwmans C, Hakkaart-van Roijen L, Koopmanschap M, Krol M, Severens H, Brouwer W.
Manual iMTA Medical Cost Questionnaire (iMCQ). Rotterdam (The Netherlands): iMTA Erasmus
University Rotterdam; 2013.
32. 	Dolan P. Modeling valuations for EuroQol health states. Med Care 1997;35:1095-1108.
33. 	Messelink B, Benson T, Berghmans B, et al. Standardization of terminology of pelvic floor
muscle function and dysfunction: report from the pelvic floor clinical assessment group of the

5

International Continence Society. Neurourol Urodyn 2005;24:374-380.
34. 	Culligan PJ, Scherer J, Dyer K, et al. A randomized clinical trial comparing pelvic floor muscle
training to a Pilates exercise program for improving pelvic muscle strength. Int Urogynecol J
2010;21:401-408.
35. 	Twisk JWR. Applied Multilevel Analysis. Practical Guides to Biostatistics and Epidemiology.
Cambridge: Cambridge University Press; 2006.
36. 	Twisk JWR. Applied Longitudinal Data Analysis for Epidemiology. A Practical Guide. 4th ed. New
York: Cambridge University Press; 2003.
37. 	Hakkaart-van Roijen L, Tan SS, Bouwmans CAM. Guidelines for coststudies. Methods and unit
prices for economic evaluations in health care. Dutch Health Care Insurance Board; Actualized
version 2010.
38. 	Thakar R, Stanton S. Management of genital prolapse. BMJ 2002;324:1258-1262.
39. 	Gutman RE, Ford DE, Quiroz LH, Shippey SH, Handa VL. Is there a pelvic organ prolapse threshold
that predicts pelvic floor symptoms? Am J Obstet Gynecol 2008;199:683.e1-683.e7.
40. 	Powers K, Lazarou G, Wang A, et al. Pessary use in advanced pelvic organ prolapse. Int
Urogynecol J Pelvic Floor Dysfunct 2006;17:160-164.
41. 	Clemons JL, Aguilar VC, Tillinghast TA, Jackson ND, Myers DL. Risk factors associated with an
unsuccessful pessary fitting trial in women with pelvic organ prolapse. Am J Obstet Gynecol
2004;190:345-350.
42. 	Geoffrion R, Zhang T, Lee T, Cundiff GW. Clinical characteristics associated with unsuccessful
pessary fitting outcomes. Female Pelvic Med Reconstr Surg 2013;19:339-345.
43. 	Handa VL, Jones M. Do pessaries prevent the progression of pelvic organ prolapse? Int
Urogynecol J Pelvic Floor Dysfunct 2002;13:349-351.
44. 	Hanson LA, Schulz JA, Flood CG, Cooley B, Tam F. Vaginal pessaries in managing women with
122

TWO YEAR EFFECTIVENESS OF PFMT AND PESSARIES IN ADVANCED PROLAPSE

pelvic organ prolapse and urinary incontinence: patient characteristics and factors contributing
to success. Int Urogynecol J Pelvic Floor Dysfunct 2006;17:155-159.
45. 	Lewthwaite BJ, Staley D, Girouard L, Maslow K. Characteristics of women with continued use of
vaginal pessaries. Urol Nurs 2013;33:171-176.
46. 	Maito JM, Quam ZA, Craig E, Danner KA, Rogers RG. Predictors of successful pessary fitting and
continued use in a nurse-midwifery pessary clinic. J Midwifery Womens Health 2006;51:78-84.
47. 	Manchana T. Ring pessary for all pelvic organ prolapse. Arch Gynecol Obstet 2011;284:391-395.
48. 	Markle D, Skoczylas L, Goldsmith C, Noblett K. Patient characteristics associated with a
successful pessary fitting. Female Pelvic Med Reconstr Surg 2011;17:249-252.
49. 	Mutone MF, Terry C, Hale DS, Benson JT. Factors which influence the short-term success of
pessary management of pelvic organ prolapse. Am J Obstet Gynecol 2005;193:89-94.
50. 	Nguyen JN, Jones CR. Pessary treatment of pelvic relaxation: factors affecting successful fitting
and continued use. J Wound Ostomy Continence Nurs 2005;32:255-261.
51. 	Hullfish KL, Trowbridge ER, Stukenborg GJ. Treatment strategies for pelvic organ prolapse: a
cost-effectiveness analysis. Int Urogynecol J 2011;22:507-515.

5

123

CHAPTER 5

APPEN DIX I PFMT LI FEST YLE AN D TO I LET ADVI CE AN D E XERCISE PROG R A M

Lifestyle advices
- Avoid heavy lifting.
- 	Avoid constipation: drink at least 1.5-2 liters of fluids daily and eat plenty of fiber (whole meal
products, vegetables, fruit). Ask your general practitioner for a laxative if this is not sufficient.
- Use the Knack exercise before and during any increases abdominal pressure.
- If smoking: try to stop.
- If overweight: try to lose weight.
Toilet instructions
-

Keep your feet flat on the floor.

- Micturition: sit up straight (concave back), relax your pelvic floor, do not strain.
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- 	Defecation: go to the toilet if you feel the urge to defecate, sit down with a convex back, relax your
pelvic floor and take your time. If necessary, strain slightly but keep breathing.
Basic exercises program
- 	Perform 3 series of 8-12 fast contractions of 1 second followed by 1 second of relaxation.
Take 30-60 seconds of rest between series.
- Perform 3 series of 8-12 contractions of 6-10 seconds followed by 6-10 seconds of relaxation.
Take 1-2 minutes of rest between series.
- 	Perform a (nearly) maximal contraction and hold this for 6-10 seconds, try to make 3-5 fast
contractions of 1 second on top of the maximal contraction. Repeat this exercise 3 times and take
1-2 minutes of rest between exercises.*
Examples of additional exercises*
- 	Perform a step wise contraction: start at 30%, followed by 60%, up to 100% and also perform a
stepwise relaxation: from 100% to 60% to 30% to complete relaxation. Repeat this exercise 3 times
and take 1-2 minutes of rest between exercises.
- 	To focus on the ventral part of the pelvic floor: perform your basic exercises while sitting on a chair
with a concave back and your feet positioned on the floor with your toes pointing inwards.
- 	To focus on the dorsal part of the pelvic floor: perform your basic exercises while sitting on a chair
with a convex back and your feet positioned on the floor with your toes pointing outwards.
- 	Perform a contraction starting at the dorsal part of the pelvic floor, moving to the ventral part of
the pelvic floor (like ‘closing a zipper’). Repeat this exercise 3 times and take 1-2 minutes of rest
between exercises.
*

Not in participants with an overactive pelvic floor
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A B ST R AC T
Background
Pelvic floor symptoms are common and are negatively associated with sexual
function which, in turn, is an important aspect of quality of life. The majority of older
women with pelvic floor symptoms are treated in general practice but evidence from
studies in general practice on the sexual functioning of these women is scarce.
Aim
This study examined predictors of sexual inactivity in older women with pelvic floor
symptoms in general practice and of sexual functioning in those women who are
sexually active.
Design and setting
Cross-sectional study in women (aged ≥55 years) from 20 general practices who
screened positive on a pelvic floor symptom questionnaire.
Method

6

Logistic and linear regression analyses were used to determine predictors of sexual
inactivity and sexual functioning (PISQ-12) by assessing their association with patient
characteristics, symptoms (PFDI-20) and degree of prolapse (POP-Q).
Results
A total of 639 women were included (sexually active n = 393, sexually inactive n = 246).
Predictors of sexual inactivity were increasing age (OR 1.13 per year [95% CI 1.10 to
1.17]) and lower educational level (OR 2.31 [95% CI 1.50 to 3.54]). In sexually active
women, sexual functioning was associated with pelvic floor symptom distress (OR
-0.05 per PFDI-20 point [95% CI -0.07 to 0.04]) and pelvic floor surgery (OR -1.52 [95%
CI -2.77 to -0.26]).
Conclusion
In older women with pelvic floor symptoms, increasing age and lower educational
level are predictors of sexual inactivity. Many of these older women are sexually active
and pelvic floor symptom distress is negatively associated with sexual functioning.
These results may encourage general practitioners to ask about sexual problems in
women with pelvic floor symptoms.
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I NT RO D U C TI O N
Pelvic floor disorders (such as prolapse and dysfunction of micturition and defaecation)
are common in elderly women: about 37% of older women (aged 60–79 years) suffer
from symptoms caused by one of these disorders.1 Pelvic floor symptoms include
vaginal bulging, pelvic pressure or heaviness, pelvic pain, and urinary or faecal
incontinence or obstruction.2
The presence of a prolapse is thought to have a negative impact on sexual function.3–5
Women with an advanced prolapse feel less feminine and less physically and sexually
attractive compared to women with normal pelvic support.6 More than one-third
of sexually active women with an advanced prolapse indicate that their sexuality is
affected by prolapse symptoms,7 and experiencing more pelvic floor symptoms is
associated with poorer sexual function.8,9 Embarrassment or discomfort, resulting
from prolapse or urinary incontinence, can result in sexual inactivity.7 However, the
evidence on the relationship between pelvic floor symptoms and sexual function
remains conflicting.10–13
Research in general practice is scarce, and it is difficult to extrapolate evidence from
research performed in urogynaecology clinics3,7–9 to general practice, since women
presenting at these clinics may be a selection of women with more severe symptoms.
The present study was performed to gather information on pelvic floor symptoms
and sexual functioning of older women in general practice, both of which can affect
quality of life.14,15 This information is relevant to general practitioners, since the vast
majority of pelvic floor symptoms are treated in general practice. The aim of this study
was to investigate whether pelvic floor symptoms, pelvic organ prolapse, and other
patient characteristics are predictors of sexual inactivity in all women, and of sexual
functioning in those women who are sexually active. This study was performed in
older women with pelvic floor symptoms in general practice.

M ETH O D
Study design and participants
This cross-sectional study used data from two randomised controlled trials on
the effects and cost effectiveness of conservative treatments for prolapse in older
women (the POPPS project).16 Data were collected during the baseline assessment
prior to randomisation and concerned women both with and without a prolapse.
From October 2009 to December 2012, all women (aged ≥55 years), registered in 20
general practices in the northern part of the Netherlands, were sent a screening questionnaire on pelvic floor symptoms (urinary incontinence, vaginal bulging, pelvic heavi129
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ness and/or pressure, or vaginal splinting to start or complete micturition or defecation), unless they met the exclusion criteria. The exclusion criteria were current prolapse
treatment or treatment in the past year, current treatment for another urogynaecological disorder, malignancy of pelvic organs, impaired mobility, severe and/or terminal illness, cognitive impairment, and insufficient command of the Dutch language.
Women who reported one or more of the aforementioned symptoms and who were
willing to participate were invited for a baseline assessment, at which time written
informed consent was obtained. Since the absence of a partner is the most important
predictor of sexual inactivity for older women,11,13 only women with a partner were
included (Figure 1).
Main outcomes
The main outcomes of this study were predictors of sexual inactivity in all women and
level of sexual functioning in those women who were sexually active.
Measurements
During the assessment, a standardised interview was performed to collect information
about patient characteristics, comorbidity (weighted Charlson Comorbidity Index),17
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and medical and obstetric history.
Prior to the assessment, women were asked to fill in questionnaires at home. Sexual
inactivity or activity was measured with the question ‘Are you sexually active?’. Women
were asked to consider their sexuality during the past 6 months. Women who reported
being sexually inactive could skip the questions about sexual functioning. To measure
sexual function in women who reported being sexually active, a Dutch translation of
the validated and condition-specific Pelvic Organ Prolapse/Urinary Incontinence
Sexual Function Questionnaire (PISQ-12) was used.18,19 This questionnaire consists
of 12 questions about physical, behavioural-emotive and partner-related aspects of
sexual functioning. The sum score ranges from 0–48, with a higher score indicating
better sexual functioning.19
For the assessment of pelvic floor symptom distress, a Dutch translation of the
validated PFDI-20 was used.20,21 This questionnaire consists of 20 questions divided
into three subscales to measure symptoms that are related to prolapse, bowel, or
bladder. Subscale scoring is from 0–100. The total PFDI-20 score (sum of the three
subscale scores) ranges from 0–300, with higher scores indicating more distress.21
Patients underwent a gynaecological examination. Prolapse was assessed using
the POP-Q system.22 This system distinguishes five stages of prolapse (0–4). In the
present study, women were divided into three categories: no prolapse, mild prolapse,
or advanced prolapse. Women with the leading edge of prolapse staying above the
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7241 Women ≥ 55 years
1359 Exclusion
5882 Screening questionnaire
2608 No symptoms/not willing
2355 Non responders
919 Prolapse symptoms
25 Withdrawal/exclusion
894 Assessment
201 No partner
7 Unknown
686 Partner
47 Missing data on sexual activity
639 Study population

393 Sexually active

91 No
prolapse

204 Mild
prolapse

246 Sexually inactive

98 Advanced
prolapse

74 No
prolapse

123 Mild
prolapse

6

49 Advanced
prolapse

FIGURE 1 FLOWCHART OF TH E STU DY POPU L ATI ON

hymenal remnants (POP-Q stage 1 and mild stage 2) were considered as having a mild
prolapse, and women with the leading edge at or beyond the hymenal remnants (POPQ advanced stage 2, stage 3, stage 4) were considered as having an advanced prolapse.
Women were divided into these three categories because the hymenal ring (formerly the
introitus) is a reference point for the classification of the severity of prolapse still used
by many gynaecologists (Baden–Walker classification),23 and many studies looking for
a relationship between symptoms and prolapse also use the hymen as a cut-off point.
Analysis
For calculation of the three PFDI-20 subscale scores and also for calculation of the
total PISQ-12 score, a maximum of two missing items was accepted. In cases of one
or two missing answers, the mean from the answered items only was used.19,21 In
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TABLE 1 CHAR ACTERISTI CS OF TH E STU DY POPU L ATI ON
Sexually active
n = 393

Sexually inactive
n = 246

p-value

Age (years), mean ± SD

62.6 ± 5.2

67.3 ±6.6

<0.001§

BMI (kg/m2), mean ± SD

26.6 ± 4.7

27.3 ± 5.5

0.13§

Parity, mean ± SD

2.3 ± 1.1

2.3 ± 1.1

0.99§

Education level, n (%)

<0.001ǁ

Lower education

136 (35)

138 (56)

Intermediate education

124 (32)

58 (24)

Higher education

<0.001ǁ

133 (34)

49 (20)

Charlson Index, median* (IQR)

0 (0-0)

0 (0-1)

0.008¶

Pelvic floor surgery, n (%)

80 (20)

74 (30)

0.004**

57.3 (33-83)

59.0 (40-88)

0.20§

POPDI-6 score, median (IQR)

12.5 (4-25)

12.5 (5-25)

0.92¶

CRADI-8 score, median (IQR)

12.5 (6-25)

15.6 (6-28)

0.24¶

UDI-6 score, median (IQR)

25 (17-42)

29.6 (17-46)

0.070 ¶

37 (33-39)

-

No prolapse

91 (23)

74 (30)

Mild prolapse

204 (52)

123 (50)

Advanced prolapse

98 (25)

49 (20)

Total PFDI-20 score, median (IQR)
†

PISQ-12 score, median‡ (IQR)
Prolapse stage, n (%)

6
*

0.10 ǁ

Missing items for Charlson Comorbidity Index: sexually active women n = 1, sexually inactive wo-

men n = 1; †Missing items for PFDI-20 score: sexually active women n = 9, sexually inactive women n
= 15; ‡Missing items for PISQ-12 score: sexually active women n = 7; §Independent t-test; ǁ Chi-square
test; ¶Mann-Whitney U test; **Fisher’s Exact Test

cases where there were more than two missing items, no total PISQ-12 or PFDI-20
subscale score could be calculated. A total PFDI-20 score was computed only if a score
on all three subscales could be calculated. Data of women for whom a total PFDI-20
or PISQ-12 score could not be computed were excluded from the regression analyses.
A complete case analysis was performed when there were <5% incomplete cases,
otherwise multiple imputations techniques were used to allow for missing cases.
Independent t-tests were used to compare continuous variables for sexually active
and sexually inactive women. Variables were transformed when a normal distribution
could not be assumed. A Mann–Whitney U test was used if a normal distribution
could not be assumed and if transformation did not result in a normal distribution.
χ2 or Fisher’s exact tests were used for categorical data. All reported probability
132

SE XUAL FU N CTI ON I N O LDER WOMEN WITH PELVI C FLOOR SYMPTOMS

TABLE 2 ASSOCIATI ONS WITH SE XUAL I NACTIVIT Y ( n = 639 ) .
Univariate LogR
PFDI-20, per point (0-300)† ‡

OR (95% CI)

p-value

1.00 (0.99 to 1.01)

0.17

Prolapse†

OR (95% CI)

p-value

1.13 (1.10 to 1.17)

<0.001

2.31 (1.50 to 3.54)

<0.001

0.10

Mild (vs. no prolapse)
Advanced (vs. no prolapse)

0.74 (0.51 to 1.08)

0.12

0.62 (0.39 to 0.97)

0.038

Age, per year †

1.14 (1.11 to 1.18)

<0.001

BMI†

1.03 (0.99 to 1.06)

0.11

Parity

1.00 (0.87 to 1.15)

0.99

Education level†

*

Multivariable LogR*

<0.001

Lower (vs. higher)

2.75 (1.84 to 4.13)

<0.001

Intermediate (vs. higher)

1.27 (0.81 to 1.20)

0.30

Pelvic floor surgery †

1.68 (1.17 to 2.43)

0.005

Charlson Index

1.41 (1.13 to 1.76)

0.003

†§

Final multivariable logistic regression model, criterion for removal p ≥ 0.05; †Items selected with p <

0.250; ‡24 missing items for PFDI-20 score; §2 missing items for Charlson Comorbidity Index;

6
values are two-tailed; p < 0.05 was considered to be statistically significant. Logistic
and linear regression analyses were performed to investigate which variables were
predictors of sexual inactivity in all included women, and sexual functioning (PISQ-12
score) in those women who were sexually active, respectively. Potential predictors in
both regression models were patient characteristics (Table 1), severity of pelvic floor
symptoms (PFDI-20 score), and severity of prolapse (no, mild, advanced prolapse).
Only determinants with a significant association at the p < 0.25 level in the univariate
analysis were included in the multivariable analyses. In these multivariable analyses,
a best subset backward stepwise elimination procedure was manually performed
using p ≥ 0.05 as the criterion for removal from the model. Statistical analyses were
performed using SPSS (version 20.0).

R E S U LTS
An assessment was performed in 894 women: 686 with a partner and 201 without
a partner. Data on partners were missing for seven women (Figure 1). Women with
a partner (n = 686) were included in the present study. Of these latter women, 393
were sexually active, 246 were sexually inactive, and sexual activity was unknown
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TABLE 3 ASSOCIATI ONS WITH SE XUAL FU N CTI ON I N SE XUALLY ACTIVE WOM EN
( PISQ -12 ) ( n = 387) *.
Univariate LR

Multivariable LR†

Variables

Unstandardized B
(95% CI)

p-value

PFDI-20, per point (0-300)‡ §

-0.05 (-0.07 to -0.04) <0.001

Unstandardized B
(95% CI)

p-value

-0.05 (-0.07 to -0.04)

<0.001

-1.52 (-2.77 to -0.26)

0.018

Prolapse
Mild (vs. no prolapse)

-0.19 (-1.56 to 1.18)

0.79

Advanced (vs. no prolapse) 0.35 (-1.15 to 1.86)

0.64

Age, per year

-0.06 (-0.17 to 0.04)

0.23

BMI

-0.03 (-0.15 to 0.08)

0.60

Parity

0.12 (-0.35 to 0.59)

0.62

0.076 (-1.18 to 1.33)

0.91

-0.81 (-2.11 to 0.50)

0.22

‡

Education
Lower (vs. higher)
Intermediate (vs. higher)
Pelvic floor surgery ‡
Charlson Index
*
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ǁ

‡

-2.27 (-3.60 to -0.95) 0.001
-0.20 (-1.07 to 0.68)

0.66

6/393 missing values for PISQ-12, resulting in n = 387 eligible women; †Final multivariable linear

regression model, criterion for removal p ≥ 0.05; ‡Items selected with p < 0.250; §9 missing items for
PFDI-20 score; ǁ1 missing items for Charlson Comorbidity Index;

in 47. These 47 women were excluded from further analyses, leaving a total study
population of 639 women. A PFDI-20 score could not be calculated for 24 women (9
sexually active, 15 sexually inactive) and a Charlson comorbidity index for another two
women (1 sexually active, 1 sexually inactive; 26 out of 639 = 4% incomplete cases in
the total study population). Within the group of sexually active women, another seven
women did not complete the PISQ- 12 (17 out of 393 = 4.3% incomplete cases within
the group of sexually active women).
The characteristics of all women in the study population are presented in Table 1.
Table 2 shows the results of the univariate and multivariable logistic regression
analyses. The final multivariable logistic regression model included age (OR 1.13 per
year [95% CI 1.10 to 1.17]) and lower educational level (OR 2.31 [95% CI 1.50 to 3.54]).
The explained variance of this model was 20.8%. These results indicate that increasing
age and lower educational level are independent predictors of sexual inactivity.
Table 3 presents the results of the univariate and multivariable linear regression
analyses within the group of sexually active women. The final multivariable linear
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regression model included PFDI-20 score (OR -0.05 per PFDI-20 point [95% CI -0.07
to 0.04]) and pelvic floor surgery (OR -1.52 [95% CI -2.77 to -0.26]). The explained
variance of this model was 13.8%. This indicates that more pelvic floor symptom
distress, indicated by a higher PFDI-20 score, and having had pelvic floor surgery in
the past are independent predictors of poor sexual functioning (lower PISQ-12 score).

DISCUSSION
Summary
More than 60% of women in the study population were sexually active. In the total
population of older women with pelvic floor symptoms, it was found that increasing
age and lower educational level were predictors of sexual inactivity, whereas
pelvic floor symptoms and prolapse were not. This indicates that sexually inactive
women do not abstain from sexual intercourse because of pelvic floor symptoms
or prolapse. In the sexually active women, poorer sexual functioning was associated
with more symptom distress and with pelvic floor surgery, but not with severity of
prolapse. Sexual inactivity and dysfunctioning are multifactorial problems. It must
be emphasised that part of the variance of these problems is explained by the study
models but also that a considerable part of the variance is explained by variables that
were not investigated.
Strengths and limitations
One strength of the study is the primary care setting; this allows inferences to be
made about women visiting a general practitioner, which cannot be done with the
results from studies done in urogynaecology clinics. Another strength is that the
study included both sexually active and sexually inactive women with a partner. The
absence of a partner is the main cause of sexual inactivity among older women.11,13
Therefore, this selection allows examination of whether it is likely that these sexually
inactive women abstain from sexual intercourse because of pelvic floor symptoms or
prolapse. Finally, a condition-specific questionnaire for sexual functioning was used;
this type of questionnaire is more sensitive than general questionnaires for detecting
differences in sexual functioning that are due to pelvic floor symptoms.24
A limitation of the study is that women were screened for pelvic floor symptoms that
were possibly related to a urogenital prolapse, including faecal obstruction for which
women have to use vaginal splinting. However, the study did not screen for faecal
incontinence. About 6% of women (aged ≥40 years) suffer from faecal incontinence
without any other pelvic floor symptoms.25 This means that women with faecal
incontinence may be under-represented in the study population. All women included
135
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in this study were screened for pelvic floor symptoms and were consequently
recruited for a trial in which conservative treatments for prolapse are investigated.
Therefore, care must be taken in generalising the results of this study to all women
(≥55 years) who visit their general practitioner for pelvic floor problems. However,
the study considers that most women who consult their general practitioner for
pelvic floor symptoms do this because they want to be treated. For this reason, they
believe that the study selection is comparable to women (≥55 years) who visit their
general practitioner for pelvic floor problems. Finally, the cross-sectional design does
not allow causal inferences to be made. This means that predictors of poor sexual
functioning that were found in this study may be useful for the recognition of sexual
problems but the effect of interventions on sexual functioning has to be explored.
Comparison with existing literature
In the study population of women aged ≥55 years, it was found that increasing age
was a predictor of sexual inactivity,26 but not of poor sexual functioning. This is in
agreement with the study of Handa et al.,8 who also found that increasing age was
not a predictor of poor sexual functioning. Studies that also included younger women
found that a decrease in sexual functioning was mainly attributable to increasing
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age.3,10–13 This indicates that age may be a predictor of poor sexual functioning in
premenopausal women but not in older women.
The study also found that distress as a result of pelvic floor symptoms was a
predictor of poor sexual functioning, whereas a more severe prolapse was not; this
is in agreement with Handa et al. and Lowenstein et al., who concluded that worse
sexual function is associated with more severe pelvic floor symptoms and not with
prolapse stage.8,9
In the study population, having had pelvic floor surgery was related to poor sexual
functioning. From previous studies, it is known that improvement or deterioration
of sexual function after surgery seems to depend on the surgical technique used.27
However, there is no information available about the surgical procedure that was
used in women who underwent pelvic floor surgery and therefore it is hard to explain
the association between pelvic floor surgery and sexual functioning. Although the
current evidence on the influence of pelvic floor surgery on sexual function is still
inconclusive,28–31 pelvic floor surgery results in anatomic and functional changes in
the pelvic floor area that potentially influence sexuality.
The study also found that lower educational level is a predictor of sexual inactivity in
older women, but evidence on this topic is also conflicting. Some researchers have
concluded that a lower educational level is associated with sexual inactivity, while
others concluded that it was not.32,33
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Implications for research and practice
The results of this study are useful for general practitioners, as they may encourage
them to ask about sexual problems in women who present with pelvic floor
symptoms. Actively asking about sexual problems may decrease the threshold for
women experiencing these problems to discuss them with their general practitioner.34
Another implication of the study findings is related to the indications for pelvic floor
surgery. The decision to perform pelvic floor surgery should be based on the burden
of symptoms, not on the severity of prolapse. That is why it is important to carefully
take a medical history, in which asking about sexual problems should be an integral
part. Further research should focus on other predictive factors for sexual functioning
of older women, such as physical and psychological wellbeing, comorbidity,
medication, social functioning, and partner-related factors. Such a study should
preferably also include women without pelvic floor symptoms, in order to be able to
compare sexual functioning in women with these symptoms to that of women who
are symptom free. It is also recommended to include women without a partner, to
investigate whether pelvic floor symptoms inhibit women from entering new sexual
relationships. Furthermore, it would be useful to know if improvement of pelvic floor
symptoms leads to an improvement of sexual function, since this would offer valuable
information to general practitioners for the treatment of women with sexual problems
and pelvic floor symptoms. Therefore, future studies should focus on the effects of
treatment of pelvic floor symptoms on sexual functioning, preferably, in a randomised
controlled trial to allow causal inferences.
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CHAPTER 7

A B ST R AC T
Objectives
Evaluate the discriminative abilities of anatomic cut-off points for clinically relevant
prolapse, as established in specialist urogynecology populations, for use in a
population of postmenopausal women with pelvic floor symptoms recruited from
primary care.
Study design
Cross-sectional study among 890 women (≥55 years) screened for pelvic floor
symptoms.
Main outcome measures
The PFDI-20 was used to measure symptoms, and the POP-Q system was used to
assess prolapse. Areas under the curves, sensitivity, and specificity were calculated
for the hymen as a cut-off point for symptomatic prolapse of the anterior and
posterior vaginal wall. For the apical compartment, a cut-off point of -5 cm relative to
the hymen was used.
Results
Vaginal bulging was the only symptom reported more often with increasing POP-Q
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stages. Areas under the curves to discriminate between women with and without
vaginal bulging symptoms were 0.66 (95% CI 0.61 to 0.72), 0.56 (95% CI 0.50 to 0.63),
and 0.61 (95% CI 0.55 to 0.66) for the anterior (Ba), posterior (Bp) and apical (C)
compartment, respectively. When the hymen was used as the cut-off point, Ba had a
sensitivity of 38.1% and a specificity of 82.4%, and Bp had a sensitivity of 13.3% and
a specificity of 96.5%. For C, the cut-off point of -5 cm relative to the hymen had a
sensitivity of 37.9% and a specificity of 73.1%.
Conclusions
The anatomic cutoff-points for clinically relevant prolapse established in the specialist
urogynecology population cannot adequately identify symptomatic prolapse in a
population of postmenopausal women with pelvic floor symptoms recruited from
primary care.

144

TH E HYMEN AS A CUT- OFF PO I NT FOR CLI N I CALLY RELEVANT PRO LAPSE

I NT RO D U C TI O N
Prolapse is defined as a descent of the anterior or posterior vaginal wall, or descent
of the uterus (or the vaginal vault after hysterectomy),1 and some degree of prolapse
is typically present in approximately 75% of women aged 45-85 years.2 Prolapse
can be associated with symptoms related specifically to the prolapsed structures,
such as seeing or feeling a vaginal bulge or pelvic pressure and heaviness, but can
also be associated with other symptoms of pelvic floor dysfunction, such as urinary,
defecatory, or sexual symptoms.3 The degree of prolapse is most commonly assessed
using the POP-Q system as advised by the International Continence Society. A POP-Q
stage (0-4) is determined for each compartment, with the overall POP-Q stage being
equal to the POP-Q stage of the most severely prolapsed compartment.4
However, because (asymptomatic) mild prolapse is present in large proportions
of women in the community2,5 as well as those attending routine gynecologic
examination,6,7 some authors have suggested that POP-Q stage 1 and stage 2 (above
the hymen) might be better regarded as physiological.7-12
Several studies have attempted to identify the anatomic thresholds at which prolapse
becomes symptomatic or clinically relevant. These studies, all performed in specialist
urogynecology settings, agree that symptomatic prolapse can be defined as the
presence of either “seeing or feeling a bulge in the vagina”7,12,13 or “the sensation of a
lump or bulge and/or a dragging sensation in the vagina.”7,11 POP-Q measurements
of the anterior vaginal wall (point Ba), the posterior vaginal wall (point Bp), and the
apical compartment (point C) have been studied to find the anatomic cut-off points
at which prolapse becomes symptomatic. These showed that prolapse of the anterior
and posterior vaginal wall had optimal cut-off points approximately at or just beyond
the hymen (Ba and Bp varying from -0.5 to +1 cm),7,11-13 while prolapse of the apical
compartment became symptomatic at or beyond 5 cm above the hymen.11
The cut-off points for the POP-Q measurements Ba, Bp, and C have shown reasonably
good sensitivities and specificities in specialist urogynecology clinics.7,11-13 However,
the sensitivity and the specificity of a test may change when applied to different
patient populations.14-16 Selection bias, due to symptomatic patients being referred to
specialist urogynecology clinics, means that both the prevalence of vaginal bulging
symptoms and the prior probability of (advanced) prolapse will be higher in women
seeking surgical treatment for prolapse in urogynecology clinics. Therefore, we cannot
validly generalize the cut-off points for clinically relevant (symptomatic) prolapse to
the general population if we rely solely on data established in the urogynecology clinic
population.
The aim of this study was to evaluate the discriminative value of the anatomic cut145
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off points for clinically relevant (symptomatic) prolapse, as established in specialist
urogynecology settings, in a population of postmenopausal women with pelvic floor
symptoms recruited from primary care.

M ETH O DS
Study Design
This was a cross-sectional sub-study of the “Pelvic Organ Prolapse in Primary Care:
Effects of Pelvic Floor Muscle Training and Pessary Treatment Study” (POPPS).17
Enrollment was between October 2009 and December 2012, and all participants
provided written informed consent. The study was approved by the Medical Ethics
Committee of the University Medical Center Groningen (METc2009.215), and was
registered in the Dutch Trial Register (www.trialregister.nl, identifier NTR 2047).
Women were invited for an assessment if they were aged ≥55 years, registered in one
of the 20 Dutch primary care practices involved in the POPPS project, and screened
positive for at least one pelvic floor symptom on a postal questionnaire. This five-item
screening questionnaire included questions on urinary incontinence, vaginal bulging,
pelvic heaviness/pressure, and vaginal splinting to start or complete micturition or
defecation, and has been previously published.17 We applied the following exclusion
criteria: current treatment for prolapse or treatment within the past year, pelvic organ
malignancy, current treatment for another gynecological disorder, severe/terminal
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illness, impaired mobility, cognitive impairment, and insufficient command of the
Dutch language.
Assessment
Before pelvic examination, all participants completed the PFDI-20 to measure the
distress they experienced from pelvic floor symptoms. This questionnaire comprises
20 items requiring yes or no responses, and each item addresses a separate symptom.
If a “ yes” response is given, patients answer “not at all,” “somewhat,” “moderately,” or
“quite a bit,” to the question: “If yes, how much does it bother you?” The total PFDI-20
score ranges from 0 to 300, with higher scores indicating more distress.18 During the
assessment, data about patient characteristics, including the medical and obstetric
history, were collected by a standardized interview.
Prolapse was assessed by physical examination in supine position using the POP-Q
system. In the POP-Q system, the degree of prolapse of the anterior vaginal wall (Ba),
the posterior vaginal wall (Bp), and the uterus or vaginal vault (following hysterectomy)
(C) is measured in centimeters during a maximal Valsalva maneuver, using the hymen
as a reference point. Based on these parameters, a POP-Q stage can be calculated for
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each compartment, from stage 0 (normal pelvic support) to stage 4 (complete eversion).
The overall POP-Q stage is equal to the POP-Q stage of the most severely prolapsed
compartment.4 Physical examinations were performed by four research physicians,
who were trained in POP-Q measurement by an experienced urogynecologist. The
research physicians were blinded to the answers on the PFDI-20 questionnaire.
Analyses
Participants were divided in four groups based on their overall POP-Q stage (stage
0, 1, 2, and ≥3). The proportion of women reporting each PFDI-20 symptom was
compared between groups using the chi squared test for trend (Chi2trend). A symptom
was regarded as present if participants reported the symptom and if it was at least
“somewhat” bothersome on the PFDI-20 questionnaire.
ROC curves were constructed for each of the symptoms reported more often with
increasing POP-Q stage, using the established Ba, Bp, and C cut-off points to
discriminate between women with and without the symptom. The area under the ROC
curve (AUC) was then calculated to measure the discriminative ability of the Ba, Bp,
or C measurements to distinguish between persons with and without bothersome
symptoms. For the interpretation of the AUC, we used the rule of thumb, that a test
with an AUC ≥0.9 has high accuracy, that with an AUC of 0.7 to 0.9 has moderate
accuracy, and that with an AUC of 0.5 to 0.7 has low accuracy. An AUC of 0.5 means
that the accuracy of the test is equal to a 50:50 chance (i.e., tossing a coin).19
For the anterior (Ba) and posterior (Bp) compartments we calculated the sensitivity
and specificity of the hymen as a cut-off point. Sensitivity was calculated as the
number of women with Ba/Bp ≥ 0 and symptoms (true positives) divided by the
number of women with Ba/Bp ≥ 0 and symptoms (true positives) plus the number of
women with Ba/Bp < 0 and symptoms (false negatives). Specificity was calculated
as the number of women with Ba/Bp < 0 without symptoms (true negatives) divided
by the number of women with Ba/Bp < 0 without symptoms (true negatives) plus the
number of women with Ba/Bp ≥ 0 without symptoms (false positives). For the apical
compartment (C), we used a cut-off point of -5 cm relative to the hymen (C ≥ -5) to
calculate sensitivity and specificity.11
We also calculated adjusted AUCs, sensitivities, and specificities after excluding
women with a higher-stage prolapse in other compartments. For example, if a
participant had a stage 1 anterior vaginal wall prolapse but a stage 2 posterior vaginal
wall prolapse, this participant was excluded from the analyses of Ba versus symptoms
on the assumption that in this participant, the stage 2 posterior vaginal wall prolapse
was very likely to confound the relationship between the anterior vaginal wall prolapse
and symptoms.11
147
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TABLE 1 CHAR ACTERISTI CS OF TH E STU DY POPU L ATI ON ( N = 89 0 )
Age (years), mean ± SD

65.4 ± 7.1

BMI (kg/m2), mean ± SD

26.7 ± 4.7

Postmenopausal, n (%)

879 (99)

Parity, n (%)
No children

70 (9)

1 child

57 (6)

2 children

451 (51)

≥3 children

311 (35)

Education level, n (%)
Primary education

64 (7)

Lower education

333 (38)

Intermediate education

245 (28)

Higher education

247 (28)

Hysterectomy, n (%)

179 (20)

Other pelvic floor surgery, n (%)

76 (9)

PFDI-20 * score, mean ± SD

63.5 ± 36.6

POP-Q stage, n (%)

7

*

Stage 0

231 (26)

Stage 1

254 (29)

Stage 2

353 (40)

Stage 3

50 (6)

Stage 4

2 (0)

n = 853;

Statistical analyses were performed using IBM SPSS for Windows, Version 23.0 (IBM
Corp., Armonk, NY, USA). The Benjamini─Hochberg’s step-up procedure20 was used to
control for the false discovery rate due to multiple testing, to maintain an overall type
I error rate of 5%. Adjusted p-values are reported.

R E S U LTS
There were 7,241 women aged ≥55 years registered in the 20 participating general
practices. Of these, 1,359 were excluded by the participating general practitioners
based on exclusion criteria.17 The screening questionnaires were then sent to the
remaining 5,882 women, of which 3,527 responded (60%). Of the responders, 919
reported at least one screening symptom and were willing to participate in the study.
The research physician excluded 20 women because of missed exclusion criteria
and 5 women withdrew for other reasons. Finally, four women were excluded from
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TABLE 2 PELVI C FLOOR SYM PTOMS BY POP- Q STAG E
POP-Q
Stage 0
n = 231

Stage 1
n = 254

Stage 2
n = 353

Stage ≥3
n = 52

p-value*

Low abdominal pressure

97/226 (43)

99/248 (40)

145/348 (42)

17/49 (35)

0.66

Pelvic heaviness

51/222 (23)

66/246 (27)

102/343 (30)

12/51 (24)

0.48

Vaginal bulging

12/224 (5)

21/253 (8)

48/347 (14)

24/49 (49)

<0.001

Splinting to defecate

27/229 (12)

49/253 (19)

64/347 (18)

4/51 (8)

0.55

Incomplete voiding

110/226 (49)

107/252 (43)

167/343 (49)

22/49 (45)

0.96

Splinting to void

5/226 (2)

4/254 (2)

12/351 (3)

4/49 (8)

0.25

Straining to defecate

89/225 (40)

98/247 (40)

115/344 (33)

14/50 (28)

0.25

Incomplete bowel emptying

76/225 (34)

81/248 (33)

124/341 (36)

13/49 (27)

0.96

Fecal incontinence, solid

22/230 (10)

36/250 (14)

48/347 (14)

6/51 (12)

0.55

Fecal incontinence, liquid

41/226 (19)

46/248 (19)

79/346 (23)

12/50 (24)

0.35

Fecal incontinence, flatus

114/219 (52)

136/245 (56)

181/339 (53)

20/50 (40)

0.64

Pain with defecation

43/228 (19)

56/251 (22)

46/346 (13)

2/50 (4)

0.02

Fecal urgency

67/224 (30)

75/248 (30)

117/343 (34)

15/50 (30)

0.55

Rectal prolapse

18/222 (8)

20/246 (8)

29/347 (8)

3/49 (6)

0.96

Frequent urination

106/219 (48)

99/240 (41)

146/337 (43)

18/47 (38)

0.48

Urge urinary incontinence

125/223 (56)

147/246 (60)

199/333 (60)

21/50 (42)

0.79

Stress urinary incontinence

151/225 (67)

184/244 (75)

236/337 (70)

21/51 (41)

0.35

Leaks small amounts of urine 129/224 (58)

152/245 (62)

208/337 (62)

17/50 (34)

0.55

Difficulty emptying bladder

72/225 (32)

68/248 (27)

116/341 (34)

15/51 (29)

0.78

Pain/discomfort in lower
abdomen/genital region

92/226 (41)

95/253 (38)

137/345 (40)

13/50 (26)

0.55

POPDI-6 symptoms, n/N (%)

CRADI-8 symptoms, n/N (%)

7

UDI-6 symptoms, n/N (%)

*

Chi2 trend test, p-values were adjusted for multiple testing using Benjamini─Hochberg’s step-up procedure;

the analyses because of incomplete POP-Q data, leaving a study population of 890
women. The characteristics of the study population are presented in Table 1.
By POP-Q stage, participants were divided into stage 0 (n = 231; 26%), stage 1 (n = 254;
29%), stage 2 (n = 353; 40%), and stage ≥3 (n = 52; 6%). A prolapse at or beyond the
hymen was present in 219 participants (25%).
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ROC Curve
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FIGURE 1 ROC CU RVES USI N G ANATOM I CAL PAR A M ETERS TO D ISCRI M I NATE
BET WEEN WOM EN WITH AN D WITH OUT SYM PTOMS OF VAG I NAL BU LG I N G .
Curves for the anterior (Ba), posterior (Bp), and apical (C) compartments are shown

7
Table 2 shows the number of women reporting each PFDI-20 symptom of at least
“somewhat” bothersome severity per prolapse group classified by the POP-Q stage.
Vaginal bulging was the only symptom reported more often with increasing POP-Q
stage. It was reported by 5%, 8%, 14%, and 49% of women with POP-Q stage 0, 1, 2,
and ≥3, respectively (p < 0.001). Among the women with prolapse at or beyond the
hymen, just 26% (55/212) reported symptoms of vaginal bulging. Symptoms of pain
during defecation were significantly less common in women with more severe stages
of prolapse. The frequency of other symptoms did not differ between the groups.
ROC curves using Ba, Bp, and C cut-off points to discriminate between women with
and without symptoms of vaginal bulging are shown in Figure 1. The unadjusted AUCs
were 0.66 (95% CI 0.61 to 0.72) for Ba, 0.57 (95% CI 0.50 to 0.63) for Bp, and 0.61 (95%
CI 0.55 to 0.66) for C. After excluding women with a higher-stage prolapse in other
compartments the AUCs were 0.68 (95% CI 0.62 to 0.74) for Ba, 0.72 (95% CI 0.63 to
0.82) for Bp, and 0.61 (95% CI 0.47 to 0.74) for C. (ROC curves not shown)
When the hymen was used as the cut-off point for the presence of vaginal bulging
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TABLE 3 PERFOR M AN CE CHAR ACTERISTI CS OF ANATOM I C CUT- OFF PO I NTS
FOR VAG I NAL BU LG I N G SYM PTOMS
Bothersome vaginal bulging symptoms

Ba ≥ 0

Bp ≥ 0

C ≥ -5

Yes

No

Total

Yes

40

134

174

No

65

629

694

Total

105

763

868

Yes

14

27

41

No

91

734

825

Total

105

761

866

Yes

39

202

241

No

64

550

641

Total

103

752

855

Performance characteristics: Ba sensitivity 38.1%, specificity 82.4%; Bp sensitivity
13.3%, specificity 96.5%; C sensitivity 37.9%, specificity 73.1%

7

TABLE 4 PERFOR M AN CE CHAR ACTERISTI CS OF ANATOM I C CUT- OFF PO I NTS
FOR VAG I NAL BU LG I N G SYM PTOMS AFTER E XCLU D I N G WOM EN WITH A
H IG H ER-STAG E PRO L APSE I N OTH ER COM PARTM ENTS
Bothersome vaginal bulging symptoms

Ba ≥ 0

Bp ≥ 0

C ≥ -5

Yes

No

Total

Yes

40

134

174

No

52

565

617

Total

92

699

791

Yes

14

25

39

No

26

303

329

Total

40

328

368

Yes

6

49

55

No

14

195

209

Total

20

244

264

Performance characteristics: Ba sensitivity 43.5%, specificity 80.8%; Bp sensitivity
35.0%, specificity 92.4%; C sensitivity 30.0%, specificity 79.9%
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symptoms, Ba had a sensitivity of 38.1% and a specificity of 82.4%, while Bp had a
sensitivity of 13.3% and a specificity of 96.5%. For point C, the cut-off point -5 cm
relative to the hymen had a sensitivity of 37.9% and a specificity of 73.1% (Table 3).
After excluding women with a higher-stage prolapse in other compartments, using
the hymen as the cut-off point for the presence of vaginal bulging symptoms resulted
in a sensitivity of 43.5% and a specificity of 80.8% for Ba, while Bp had a sensitivity
of 35.0% and a specificity of 92.4%. For point C, the cut-off point -5 cm relative to the
hymen had a sensitivity of 30.0% and a specificity of 79.9% (Table 4).

DISCUSSION
Principal Findings
In this study, we investigated the discriminative abilities of anatomic cut-off points
for clinically relevant prolapse for use in a population of postmenopausal women
with pelvic floor symptoms recruited from primary care. Vaginal bulging was the
only symptom reported more often with increasing POP-Q stage, but the POP-Q
measurements of the anterior vaginal wall (point Ba), the posterior vaginal wall (point
Bp), and the apical compartment (point C) could only moderately discriminate between
the presence or absence of symptoms of vaginal bulging. Reasonable specificities
were seen when using the hymen as a cut-off point for vaginal wall prolapse (Ba or
Bp), or when using the point -5 cm relative to the hymen for prolapse of the apical

7

compartment (C); however, both cut-off points produced disappointing sensitivities.
Strengths And Limitations
Strengths of this study include that we used a large study population, that physicians
performing POP-Q measurements were blinded to answers on the PFDI-20
questionnaires, and that symptoms were only considered relevant if they were rated
at least “somewhat” bothersome on the PFDI-20. However, there are some important
limitations that deserve attention. First, it is likely that there is some spectrum effect,
because our study population included older women (aged ≥55 years) who were
screened for pelvic floor symptoms with the intention of joining a study evaluating
conservative prolapse treatment.17 Consequently, although closer, our study cohort
is not a perfect representation of the general population. Indeed, it is plausible that
the use of the hymen as a cut-off point for the presence of vaginal bulging symptoms
will have even less discriminative value in the general population. Second, we chose
to evaluate the compartments separately and did not evaluate overall prolapse stage.
This is consistent with studies by Dietz et al. and Manonai et al., which have shown
that a prolapse of the apical compartment is likely to result in prolapse symptoms
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at an earlier stage than prolapse of either the anterior or posterior vaginal wall,11,12
suggesting the need to differentiate. Finally, although the presence of vaginal bulging
was the only symptom reported more often with increasing POP-Q stages, in our
study population it was observed in only 26% of women with prolapse at or beyond
the hymen and in 49% of women with stage ≥3 prolapse. Therefore, we conclude that
although it is important to ask for symptoms of vaginal bulging, it is inappropriate
to use the presence of vaginal bulging symptoms, in isolation, as the definition of
symptomatic (or clinically relevant) prolapse.
Meaning of the study
In agreement with previous studies,7,12,13,21-28 we found vaginal bulging to be the
only symptom reported more often with increasing POP-Q stage. However, the
discriminative ability of POP-Q points Ba, Bp, and C (i.e., how well Ba, Bp or C
distinguished between persons with and without vaginal bulging symptoms) was
poor, with AUCs of 0.66 (95% CI 0.61─to 0.72), 0.57 (95% CI 0.50─to 0.63), and 0.61 (95%
CI 0.55─to 0.66) for Ba, Bp, and C, respectively. This is contradictory to previous studies
in specialist urogynecology clinic populations, which found AUCs of 0.72 and 0.76 for
Ba,11,12 0.62 and 0.63 for Bp,11,12 0.70 and 0.72 for C,11,12 and 0.72 and 0.89 for the overall
prolapse stage (based on the most prolapsed compartment).7,13 Thus, previous data
indicated that all points, but especially Ba, C, and the overall prolapse stage, had a fair
ability to discriminate between the presence or absence of vaginal bulging symptoms
in their populations.
In our study, reasonable specificities were achieved when using the hymen as
a cut-off point for Ba and Bp, and when using -5 cm relative to the hymen for C,
but the sensitivities were low when compared with other studies.7,11-13 This means
that there were more false negatives in our study population; that is, women with
vaginal bulging symptoms who did not have a prolapse at or beyond the hymen (or
at or beyond 5 cm above the hymen for the apical compartment). False negatives
might occur in such assessments for various reasons, and we detail three here. First,
false negatives in one compartment might be caused by a more severe prolapse of
another compartment. For example, women with Ba at -1 cm, but a Bp at +2 cm, will
be classified as not having prolapse at or beyond the hymen in the analysis of Ba. We
accounted for this by adjusting each analysis for higher stages of prolapse in other
compartments. Although this reduced the number of false negatives, the sensitivities
were still disappointing (Tables 3 and 4). Second, false negatives might have resulted
from incorrect measurements. We used a simple question—“Do you usually have a
bulge or something falling out that you can see or feel in your vaginal area?”—to identify
clinically relevant prolapse. This “bulge” or “something” is supposed to be a prolapse,
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but women might experience a bulging sensation caused by another phenomenon,
such as a vaginal cyst or a feeling of pressure in the lower abdomen. Furthermore,
POP-Q measurements may be inaccurate because of suboptimal conditions, such
as a full bladder or an inadequate Valsalva maneuver. However, such problems are
equally likely to occur in gynecology clinic populations, so does not adequately
explain the higher number of false negatives observed in our study population. Third,
several studies have shown that diagnostic test accuracy may vary when assessed
in different populations.14,15,21 This variation in performance is known as the spectrum
effect or spectrum bias.14-16,21 Women with vaginal bulging symptoms and a prolapse
at or beyond the hymen have a high probability of being referred to a urogynecology
clinic, while women with vaginal bulging symptoms who do not have a prolapse at
or beyond the hymen will probably not be referred. Consequently, the number of
false negatives will be lower in urogynecology clinic populations, leading to higher
sensitivities compared to the primary care population, as is shown by our results. The
general population may differ even more, leading to an even larger spectrum effect.
Conclusions
Our findings contribute to the current debate on the clinical relevance of mild prolapse.
We assessed the clinical usefulness of the hymen as the cut-off point for clinically
relevant prolapse of the anterior or posterior vaginal wall and a point 5 cm above the
hymen for prolapse of the apical compartment in a population of postmenopausal

7

women with pelvic floor symptoms recruited from primary care. Although these cut-off
points might be useful in urogynecology clinics—for example, when evaluating surgical
treatment in which anatomic correction is expected to alleviate the symptoms—they
cannot adequately identify clinically relevant or symptomatic prolapse in the general
population. Our findings underline the recent statement by RC Bump, namely that the
POP-Q is an important and reproducible measure for pelvic organ support, but that it
does not adequately identify the clinical relevance of a particular level of support or its
relationship to symptoms.29 This point is also emphasized in the recently published
update of the joint report on the terminology for female prolapse by the International
Urogynecological Association and the International Continence Society.1 Rather than
focusing on the presence of typical prolapse symptoms and anatomical change,
physicians should focus on both the distress caused by symptoms and the impact of
symptoms on daily activities.
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A B ST R AC T
Introduction and Hypothesis
Prolapse is a common condition. There is inconsistency between predictors of
unsuccessful pessary fitting in urological/gynaecological clinics. Research in
general practice is scarce. The aim was to estimate the proportion of women with a
symptomatic prolapse with unsuccessful pessary fitting in general practice, and to
identify characteristics associated with unsuccessful pessary fitting.
Methods
Cross-sectional study in general practice (n = 20) among women (≥55 years) with
symptomatic prolapse (n = 78). Multivariable logistic regression analysis was used to
identify predictors of unsuccessful pessary fitting.
Results
In total, 33 (42%) women had unsuccessful pessary fitting. Factors associated with
unsuccessful pessary fitting were age (OR 0.93 per year [95% CI 0.87 to 1.00]), BMI
(OR 1.14 per kg/m2 [95% CI 1.00 to 1.30]), and having underactive pelvic floor muscles
(OR 2.60 [95% CI 0.81 to 8.36]).
Conclusions
Pessary fitting was successful in 58%, indicating that pessary treatment might be
suitable for many but not for all women with a symptomatic prolapse in general
practice. The condition of the pelvic floor probably plays a role in the success of
pessary fitting, as evidenced by the association with underactive pelvic floor muscles,

8

and BMI. The association with age might reflect the higher acceptance of conservative
treatments for prolapse in older women. This is the first study about predictive factors
for unsuccessful pessary fitting in general practice. Therefore, further research
should seek to confirm these associations before we can recommend the use of this
information in patient counselling.
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I NT RO D U C TI O N
Prolapse is a common condition. In a community survey, 75% of Dutch women aged
45–85 years had at least some degree of prolapse,1 and the prevalence of typical
prolapse symptoms (i.e., seeing or feeling a vaginal bulge) has been reported to be
about 3%–12%.2,3 Besides vaginal bulging, prolapse can cause a variety of pelvic floor
symptoms, including a feeling of pelvic pressure or heaviness, pelvic pain, and urinary
or faecal incontinence or obstruction.4 In addition, prolapse can negatively affect
daily activities, sexual function,5 and quality of life.6 Prolapse is therefore a significant
problem.
Treatment options for symptomatic prolapse are the insertion of a vaginal pessary,
PFMT or reconstructive surgery. One year after treatment, research has shown no
differences between pessary treatment and surgery in the improvement of urinary,
bowel, or sexual function, as well as quality of life parameters.7 Reconstructive
surgery is not always possible or preferable because of the high rates of comorbidity
and frailty among older women, and the high risk of recurrence.8 Pessary treatment
can easily be offered in general practice, which is less expensive, generally closer
to a patient’s home, and is generally easier to access compared to secondary care.
Physicians can offer pessaries to the majority of patients with prolapse because there
are very few contraindications. However, rates for successful pessary fitting range
from 41% to 86%,9-16 indicating that pessary treatment is not suitable for all women.
Research into the predictors of unsuccessful pessary fitting is scarce in general practice.
Many studies have been performed in urological or gynaecological clinics, but their
results cannot be extrapolated to general practice because of the potential for selection
bias. In addition, the predictors of unsuccessful fitting have been inconsistent between
studies. The predictors include a short vagina and wide vaginal hiatus,9,13,14 genital hiatus/
total vaginal length (GH/TVL) ratio >0.8,11 lower POP-Q stage,11 posterior wall prolapse,17
previous prolapse repair and hysterectomy,10,12,14-16 coexistent stress urinary
incontinence,16 increased parity,10 age 65 years or younger,11 and smoking.11
The scarcity of studies and the inconsistency of the results is surprising given that
knowledge about the fitting rate and predictors of success are important to general
practitioners when counselling patients about appropriate treatment. Further evidence
is needed to facilitate informed choice based on individualized estimates of the risk of
failure. Therefore, we aimed to estimate the proportion of women with symptomatic
prolapse, at or beyond the hymen, in general practice, who cannot be successfully
fitted with a pessary. In addition, we aimed to identify the characteristics of those
patients (including the findings during pelvic examination) that are associated with
unsuccessful pessary fitting.
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M ETH O DS
Study design
We report on secondary analyses of data from a randomised controlled trial on the
effects and cost-effectiveness of conservative treatments for prolapse in older women
in general practice. The trial was conducted between October 2009 and December
2012 and was approved by the Medical Ethics Committee of the University Medical
Centre Groningen, the Netherlands (METc2009.215). All participants provided written
informed consent. An extensive description of the design is provided elsewhere.18
Participants
Women, registered in a general practice in the northern part of the Netherlands (n = 20
practices), who screened positive for ≥1 pelvic floor symptoms related to prolapse on
a postal questionnaire were invited for a clinical assessment. Pelvic floor symptoms
included urinary incontinence, vaginal bulging, pelvic heaviness/pressure, or vaginal
splinting required to start or complete micturition or defecation. During the clinical
assessment women underwent a gynaecological examination using the POP-Q
system to assess the degree of prolapse. In total, 162 women (aged ≥55 years) with a
symptomatic prolapse, where the leading edge was at or beyond the hymenal remnants
(advanced POP-Q stage 2 or stage 3), were randomised to pessary treatment or PFMT.
This study only includes those women who were assigned to pessary treatment.
Outcomes
The primary outcomes were the proportion of women with unsuccessful pessary
fitting and the factors associated with unsuccessful pessary fitting.
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Pessary fitting procedure
A research physician who was trained in fitting pessaries chose the pessary size and
format. The first choice was an open ring pessary, followed by a ring pessary with
support. If a ring pessary could not be fitted, a Shaatz or Gellhorn pessary was tried. All
pessaries were made of silicone (Milex, Chicago, IL, USA). A pessary was considered
to be the correct size when the physician could place a single finger between the
pessary and the vaginal wall, the prolapse was reduced to above the hymen, it felt
comfortable to the patient, and it was retained during a Valsalva manoeuvre and
coughing in both the supine and standing positions. After two weeks, an appointment
was scheduled to evaluate the fit. Participants in whom the pessary fell out or who
experienced discomfort within the first two weeks were refitted with a different
type or size of pessary and reviewed again after two weeks. A maximum of three
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attempts was made to achieve successful pessary fitting. Successful pessary fitting
was defined as the ability to wear the pessary for two weeks without any discomfort,
regardless of the number of the pessary trials. Women were taught, if desired, to
perform self-care of a pessary.
Selection of predictors of unsuccessful pessary fitting
The selection of candidate predictors to be included in a prediction model was based
on a review of the literature review. The following potentially relevant predictors were
considered for the multivariable logistic regression model: age (years), birth weight
of the heaviest child given birth to (kg), hysterectomy (yes/no), other pelvic floor
surgery (yes/no), BMI (kg/m2), underactive or inactive pelvic floor muscles (yes/no)
according to the ICS classification, POP-Q stage, genital hiatus (GH; cm), total vaginal
length (TVL; cm) and the most prolapsed compartment (anterior wall, posterior wall
or uterus/vault).
Measurements
A standardized interview was conducted to collect data about patient characteristics,
comorbidity, and the medical and obstetric history of the participants. Women
underwent a urogynaecological examination using the POP-Q system to assess
the degree of prolapse and the genital hiatus and total vaginal length.19 The function
of the pelvic floor muscles was assessed by digital vaginal palpation in the supine
position. Pelvic floor muscle function was categorised as normal, underactive,
overactive, or inactive according to the classification system of the International
Continence Society (ICS). It was defined as normal when the voluntary contraction (VC)
was normal/strong, the voluntary relaxation (VR) was complete, and both involuntary
contraction (IC) and involuntary relaxation (IR) were present. Pelvic floor muscle
function was defined as underactive when VC was absent/weak, VR was complete, IC
was absent/present and IR was present. Overactive pelvic floor muscle function was
defined as VC being absent/weak/normal/strong, VR being absent/partially present,
and both IC and IR being absent/present. Inactive pelvic floor muscle function was
defined as an absent VC, complete VR, and both and absent IC and IR.20 Four research
physicians were trained by an experienced urogynecologist in performing the POP-Q
measurement and to assess the pelvic floor muscle function. All clinical assessment
were performed by one of these four research physicians. The PFDI-20 was used
to assess pelvic floor symptoms,21 with higher scores indicating more distress.
This questionnaire is divided into three subscales: the POPDI-6, for prolapse
symptoms; the CRADI-8, for colorectal/anal symptoms; and the UDI-6, for urinary
symptoms.
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Analyses
Multivariable logistic regression analysis was used to identify independent predictors
of unsuccessful pessary fitting. A manual backward-elimination approach with all
candidate predictors was followed to arrive at a model that included only the strongest
predictors. We used the Akaike Information Criterion, which corresponds to a p-value
of ≥ 0.157 as the criterion for removal from the model.22 Calibration of the multivariable
model, or the extent of agreement between the predicted and observed unsuccessful
fitting was evaluated with the Hosmer and Lemeshow goodness-of-fit test. A
calibration plot was created to display the concordance between the observed and
predicted probabilities of unsuccessful pessary fitting. Discriminatory performance,
or the ability of the model to distinguish between women with successful and
unsuccessful pessary fitting was evaluated by the area under the ROC curve. ORs
and 95% CIs are given, unless otherwise stated.
All statistical analyses were performed using IBM SPSS for Windows, Version 22.0
(IBM Corp., Armonk, NY, USA).

R E S U LTS
Patients
Of the identified participants, 3 women were excluded because there were missing
values for birth weight of the heaviest child (n = 2) and the most prolapsed compartment
(n = 1), leaving 78 women for the analysis (<5% incomplete cases). The characteristics
of the study population are presented in Table 1.
In total, 45 women (58%) had a successful fitting. Of these, 30 women were fitted
with an open ring pessary, 14 with a ring pessary with support, and 1 with a Shaatz
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pessary. In the remaining 33 women (42%), pessary fitting was unsuccessful because
it was not possible to find a properly fitting pessary in 21 women (64%). Patientrelated reasons were the cause of non-fitting in 12 women (36%): an increase in or the
development of urinary incontinence (n = 4), emotional resistance to pessary fitting/
treatment (n = 4), discomfort during intercourse (n = 2), increased vaginal discharge (n
= 1; the patient found it bothersome and was unwilling to use topical oestrogens), and
urinary tract infection (n = 1; the patient related the infection to the pessary treatment).
Median number of consultations was 1.0 (IQR 1.0-2.0) for women with successful
pessary fitting and 2.0 (IQR 2.0-3.0) for women with unsuccessful fitting.
Multivariable analysis of unsuccessful pessary fitting
From the selected candidate predictors, GH and TVL were excluded since all patients in
the study had a vaginal length >6 cm and a genital hiatus < 5 cm. The candidate predictors
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TABLE 1 CHAR ACTERISTI CS OF TH E STU DY POPU L ATI ON : WOM EN WITH
SUCCESSFU L AN D U NSUCCESSFU L PESSARY FITTI N G
Successful
pessary fitting
n = 45

Unsuccessful
pessary fitting
n = 33

Age (years), median (IQR)

65.9 (59.5–71.3)

63.3 (57.9–67.0)

BMI (kg/m2), median (IQR)

25.3 (22.5–28.1)

26.7 (24.3–28.1)

Parity, median (IQR)

2.0 (2.0–3.0)

2.0 (2.0–3.0)

Lower education

21 (47)

12 (36)

Intermediate education

8 (18)

11 (33)

Higher education

16 (36)

10 (30)

Charlson Index, median (IQR)

0 (0–1)

0 (0–0.5)

Sexually active, n (%)

18 (40)

23 (70)

Having a partner, n(%)

34 (76)

27 (82)

Smoking, n (%)

21 (47)

18 (55)

Birthweight of heaviest child, median (IQR)

3.8 (3.2–4.0)

4.0 (3.5–4.5)

Hysterectomy, n (%)

7 (16)

9 (27)

Other pelvic floor surgery, n (%)

4 (9)

4 (12)

≥1 first-degree relative with prolapse, n (%)

16 (36)

PFDI-20 score, median (IQR)

54.2 (28.1–77.1)

Education level, n (%)

21 (64)
*

61.5 (45.3–96.1)†

POPDI-6 score, median (IQR)

12.5 (8.3–25.0)

16.7 (8.3–33.3)†

CRADI-8 scoreǁ, median (IQR)

12.5 (0.8–18.8)†

18.8 (7.1–29.7)

UDI-6 score, median (IQR)

20.8 (12.5–36.5)†

29.2 (18.8–41.2)

Anterior wall

36 (80)

29 (88)

Posterior wall

7 (16)

4 (12)

Uterus/vault

2 (4)

0 (0)

Underactive/inactive pelvic floor muscles, n (%)

31 (69)

26 (79)

Genital hiatus (cm), median (IQR)

3.0 (2.0–3.0)

3.0 (2.0–4.0)

Total vaginal length (cm), median (IQR)

9.0 (8.0–10.0)

9.0 (8.0–10.0)†

Most prolapsed compartment, n (%)

*

8

2 missing items; †1 missing item

‘hysterectomy’ and ‘other pelvic floor surgery’ were combined into one variable (pelvic
floor surgery) to enlarge the number of cases for this variable. Table 2 shows the results
of the final multivariable logistic regression analysis, including all variables with a
p-value <0.157. Variables in this final model were age (OR 0.93 per year [95% CI 0.87 to
1.00]), BMI (OR 1.14 per kg/m2 [95% CI 1.00 to 1.30]), and underactive or inactive pelvic
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TABLE 2 PREDICTORS OF U NSUCCESSFU L PESSARY FITTI N G AFTER
MU LTIVARIABLE LOG ISTI C REG RESSI ON

*

Univariable LR*
OR (95% CI)

Multivariable LR
OR (95% CI)

MLR
p-value

Age (per year)

0.94 (0.88 to 1.00)

0.93 (0.87 to 1.00)

0.046

Birthweight of heaviest child (per kg)

1.80 (0.86 to 3.77)

Pelvic floor surgery (versus no pelvic floor
surgery)

1.31 (0.46 to 3.7)

BMI (per kg/m2)

1.09 (0.97 to 1.23)

1.14 (1.0 to 1.30)

0.056

Underactive/inactive pelvic floor muscles
(versus normal pelvic floor muscle function)

1.68 (0.59 to 4.78)

2.60 (0.81 to 8.36)

0.11

POP-Q stage 3 (versus stage 2)

0.96 (0.36 to 2.55)

Anterior wall prolapse (versus posterior wall)

1.41 (0.38 to 5.29)

Univariate associations of all candidate predictors in the full model. A manual backward-elimination

approach with all these candidate predictors in the model was followed to arrive at a final model that
included only the strongest predictors. The Akaike Information Criterion (p-value of ≥ 0.157) was
used as the criterion for removal from the model

floor muscles (OR 2.60 [95% CI 0.81 to 8.36]). Calibration of the final multivariable
model was evaluated with the Hosmer and Lemeshow goodness-of-fit test (p = 0.81);
the calibration plot displayed concordance between the observed and predicted
probabilities of unsuccessful pessary fitting (plot not shown). Discrimination of the final
model was evaluated with the area under the ROC curve (0.69 [95% CI 0.57 to 0.80]).
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DISCUSSION
Main findings
In this study in women with a symptomatic prolapse at or beyond the hymen in
general practice, pessary fitting (typically open ring) was unsuccessful in 42% (33/78).
The success rate of 58% is consistent with previous reported successful fitting rates
of 41%–86%.9-16 The factors associated with unsuccessful pessary fitting in this
study were lower age, higher BMI, and underactive or inactive pelvic floor muscles.
Strengths and limitations
This is the first study about predictors of unsuccessful pessary fitting in general
practice. The use of multivariable logistic regression to identify independent predictors
for unsuccessful fitting elaborates on existing studies based on univariate regression
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analysis, which do not provide information on independent relationships.9,13-15.
When interpreting the results of this study, potential study limitations should be taken
into account. Characteristics that were associated with unsuccessful pessary fitting,
vary between studies, with few characteristics identified consistently. This complicated
the pre-selection of the most important candidate predictors for our prediction model.
The rule of thumb that logistic regression models should be used with a minimum
of 10 events per predictor variable (EPV) is based on very few simulation studies in
which only the numbers of events was varied.23 Vittinghoff and McCulloch conducted
a large simulation study of other influences on confidence interval coverage, type I
error, relative bias, and other model performance measures. They concluded that the
rule of thumb of a minimum of 10 events per variable can be relaxed based on the
finding that model performance problems were uncommon with 5-9 EPV, and still
observed with 10-16 EPV. Based on this and the exploratory nature of our study we
decided to use five EPV. In addition, the Akaike Information Criterion (p ≥ 0.157) was
used as the criterion for removal from the model to prevent the possibility that a true
predictor would be missed and to reduce the extent of overfitting (i.e. over-optimism
of the model).22,24
Interpretation
In our study with women aged 55 years and older, higher age was negatively associated
with unsuccessful pessary fitting in the final multivariate logistic regression model
which means that in our study, which was explorative, the risk of unsuccessful
pessary fitting decreased with increasing age. Evidence about the association is
conflicting: some studies did not find an association between age and the likelihood of
unsuccessful pessary fitting (e.g. 9,14-16) whereas others found age 65 years or younger
to be a predictor of unsuccessful pessary fitting.11 Older women are more likely to
choose pessary treatment over reconstructive surgery25,26 and higher age has been
shown to be a good predictor of continuation of pessary use in successfully fitted
patients.27,28 This might indicate that the acceptance and appreciation of pessary
treatment for prolapse is higher in older women. Health care providers could therefore
try pessary treatment in women of all ages, but especially in older women.
In our study, a higher BMI was associated with unsuccessful fitting. This has been
found before.15 An explanation for this might be that increased pressure on the pelvic
area in women with a high BMI, impedes pessary fitting. However, some studies
report a lack of association of BMI with unsuccessful pessary fitting.12,14 This means
that this association needs further exploration.
Women with underactive or inactive pelvic floor muscles, compared to those with
normal pelvic floor function, had a higher likelihood of unsuccessful fitting. It is
167
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conceivable that underactive pelvic floor muscles provide insufficient support to
the pessary, which in turn results in the pessary falling out. This finding is different
from the results of the two other studies that looked at the role of pelvic floor muscle
strength in pessary fitting and in which no association was found.11,12 A possible
explanation for these conflicting results might be the differences in the definition and
measurement of underactive pelvic floor muscles.
We did not find an association between severity of prolapse and the likelihood
of an unsuccessful pessary fit. We also did not find an association between the
most prolapsed compartment (anterior wall, posterior wall, or uterus/vault) and
unsuccessful pessary fitting. Although this is in accordance with previous studies 9,14,15
our study may have lacked power to detect an association because of the low number
of patients with the posterior wall as the leading edge of the prolapse (n = 11). So far,
there is controversy regarding the effectiveness of a pessary for posterior wall prolapse
since a pessary uses the pelvic floor as support base and its supportive effect was
therefore thought to be presumably anteriorly. To date, there is insufficient evidence
to state that a posterior wall prolapse is a risk factor for unsuccessful pessary fitting.
The effect of a wide genital hiatus or a short vagina on pessary fitting could not be
studied because of a lack of patients with these conditions in our sample. In primary
care women with a prolapse often have a normal hiatus width and vaginal length.
Patients referred to secondary or tertiary care settings may show more frequently a
hiatus > 5 cm or a vaginal length < 6 cm.
The discriminatory performance of our final multivariable regression model
was moderate and the calibration seemed to be good. Information about the
discrimination and calibration is relevant to estimate the performance of a prediction
model. This study was performed to generate hypotheses about predictive factors for
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unsuccessful pessary fitting in general practice rather than to arrive at a prediction
model to be used in clinical practice. Information about the independent risk factors
for unsuccessful pessary fitting is therefore of greater interest than the performances
of the final multivariable logistic regression model. Future research should address
the observed risk factors and seek to confirm these associations, preferably in a
larger population. Until then, the association between the identified predictors and
fitting failure is insufficiently strong to advise against pessary use in women with
those predictors.
Conclusions
This study showed that pessary fitting was successful in 58% of women with a
symptomatic prolapse in general practice. This indicates that pessary treatment might
be suitable for many but not all women with a symptomatic prolapse. This study was
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performed to generate hypotheses about independent risk factors for unsuccessful
pessary fitting in general practice. Our results indicated that lower age, higher BMI
and underactive or inactive pelvic floor muscle function were associated with a
higher risk of unsuccessful pessary fitting. As this was the first study about predictive
factors for unsuccessful pessary fitting in general practice, further research is needed
to confirm the associations we found and prediction models have to be validated in
other primary care populations. Only then we can use predictors of fitting failure in
counselling women about pessary use.
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A B ST R AC T
Background
Although the effectiveness of pelvic floor muscle training in women with prolapse has
been demonstrated in several studies, there seem to be subgroups of responders and
non-responders.
Study design
To identify factors that predict treatment success in women receiving PFMT for
prolapse.
Methods
Using data from two randomized controlled trials, we retrospectively studied women
aged ≥55 years receiving PFMT for symptomatic prolapse. After 12 months, women
subjectively assessed treatment success (“better”) or failure (“the same” or “worse”),
and we performed multivariable logistic regression analysis to identify predictors
of success. We also determined ORs with 95% CIs for the predictors. For the final
prediction model we calculated the area under the receiver operating characteristic
curve and variance explained.
Results
Of the 172 included women, PFMT was successful in 94 (55%) and unsuccessful in
78 (45%). Presence of one or more indicators of obstetric trauma (e.g., high birth
weight, episiotomy, perineal laceration during vaginal delivery, forceps delivery, or
vacuum extraction) (OR 4.3 [95% CI 1.6 to 11.9]) and a prolapse above the hymen (OR
2.0 [95% CI 1.0 to 3.8]) independently predicted treatment success, while the odds of
treatment success decreased with age (OR 0.94 per year [95% CI 0.9 to 1.0]). The area
under the ROC curve for the final model was 0.67 (95% CI 0.59 to 0.75), and the model
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explained 14.6% of the variance.
Conclusion
Although we identified three factors that predicted favorable outcomes from PFMT
for prolapse, this model did not completely predict treatment outcomes, indicating
that some other factor may play a role.
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I NT RO D U C TI O N
Prolapse, which is the descent of the anterior or posterior wall, of the uterus, or of
the vaginal vault after hysterectomy,1 is a highly prevalent condition affecting up to
75% of women aged 45-85 years.2 It can be associated with a variety of symptoms,
such as seeing or feeling a vaginal bulge, pelvic pressure, low backache, urinary tract
symptoms, sexual symptoms, and symptoms of anorectal dysfunction.1 Symptomatic
prolapse can be treated conservatively or surgically, with the former usually involving
either PFMT or the placement of a vaginal pessary. Conservative treatment has the
advantage over surgery of causing far fewer side effects and complications. Indeed,
PFMT, which aims to increase the structural support of the pelvic organs by improving
the strength and coordination of the pelvic floor muscles, has particularly few side
effects and can readily be combined with lifestyle and toileting advice.
Although the effectiveness of PFMT in women with prolapse has been demonstrated
in several studies,3-9 there seem to be subgroups of responders and non-responders.
For example, in the study by Hagen et al., 52% of the women treated with PFMT reported
that they were better at a 6-month follow-up, whereas 48% reported unchanged or
worsened symptoms.6 Our research group recently found similar results after 24
months of PFMT, with symptom improvement reported in 43% of women who had
mild prolapse and 34% of women who had advanced prolapse.9,10
Knowledge of the factors that predict response to PFMT for prolapse would not only
be helpful when selecting patients for treatment but also when providing counseling
on the likely outcome of this therapy; however, there is presently a lack of research on
this subject. Therefore, the aim of this study was to identify the factors that predict
treatment success in women receiving PFMT for prolapse.

M AT ER I A L S A N D M ETH O DS
Study design
This was a retrospective cohort study using data from the “Pelvic Organ Prolapse in
Primary Care: Effects of Pelvic Floor Muscle Training and Pessary Treatment Study”
(POPPS) project, for which the design and primary outcomes have been published
elsewhere.7,9-11 In brief, the POPPS project involved two randomized controlled trials, one
in which PFMT was compared to watchful waiting in women with a prolapse above the
hymen,7,9 and another in which PFMT was compared to pessary treatment in women
with a prolapse at or beyond the hymen.10 The POPPS trials were registered in the
Dutch Trial Register. The Medical Ethics Committee of the University Medical Center
Groningen approved the studies, and all participants provided written informed consent.
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Study population
Women aged ≥55 years were recruited from 20 Dutch primary care practices by means
of postal questionnaire screening for prolapse-related symptoms. This previously published questionnaire included questions on urinary incontinence, vaginal bulging, pelvic
heaviness or pressure, and the need to use vaginal splinting to start or complete micturition or defecation.11 After completing the questionnaires at home, women who reported
at least one symptom were invited for a baseline interview and physical examination.
Women were eligible to participate in the POPPS trials if they had a prolapse, and both included an intervention arm with PFMT. In the present study, we only included those participants randomized to undergo PFMT and who attended at least one training session.
Intervention
PFMT was provided individually in face-to-face contacts with specialized pelvic physiotherapists, supplemented with home exercises. The PFMT program has been published in detail elsewhere, but is summarized here.7 In short, participants: 1) received
an explanation about the function of the pelvis and the pelvic floor; 2) underwent an assessment of their own pelvic floor muscle function; 3) were instructed how to contract
and relax the pelvic muscles by giving feedback during digital palpation or by applying
myofeedback or electric stimulation (if necessary); 4) were provided with lifestyle (e.g.,
diet and body weight) and toileting advice; 5) were encouraged to train their pelvic floor
muscles by performing the exercises three to five times a week, twice or three times
each day; and 6) were taught to contract their pelvic floor muscles before and during any
increases in abdominal pressure. The exercise program was modified to the patients’
individual needs based on examination findings at each visit. The pelvic physiotherapists provided information on the treatment modalities, treatment duration, and the
number of treatment sessions for each participant. All physiotherapists had completed
a three-year specialist course in the diagnosis and treatment of pelvic floor disorders,
and were registered with the Dutch Pelvic Physiotherapists’ Organisation (NVFB).
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Outcome
Treatment outcomes were measured by the patients’ perceived change of symptoms
12 months after the start of PFMT (by asking the question: “Compared to the start of
the study, are your symptoms the same, better, or worse?”). PFMT was considered
successful if women reported their symptoms to be “better,” and was considered
unsuccessful if women reported their symptoms to be “the same” or “worse.”
Measurements
At baseline, data about patient characteristics, comorbidity, and medical and obstetric
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history were collected by standardized interview. Pelvic floor symptom distress was
measured using the PFDI-20, a patient-completed questionnaire comprising three
subscales that assessed prolapse, urinary, and colorectal/anal symptoms (the
POPDI-6, the UDI-6, and the CRADI-8, respectively). Each subscale score ranged from
0─to 100, with the PFDI-20 total score therefore ranging from 0─to 300, with higher scores
indicating higher symptom burden.12 Finally, women underwent a physical examination
to assess the degree of prolapse and the function of the pelvic floor muscles. The
degree of prolapse was assessed using the POP-Q system,13 and the International
Continence Society method was used to evaluate pelvic floor muscle function.14
Selection of candidate predictors
Two complementary strategies were used to select candidate predictors for the success
of PFMT. We started with a literature search, but found no studies on predictors of
the response to PFMT in women with prolapse. Therefore, we reviewed the literature
again, but instead looked for the predictors of response to physiotherapy in patients
with other pelvic floor disorders, such as urinary15-21 or fecal incontinence.22-25 Second,
we contacted a number of experts in the field of urogynecology and PFMT by email
(seven pelvic physiotherapists, one urogynecologist, and two general practitioners
with a special interest in urogynecology). In an open question, we asked them to
mention all factors that might be related to the success or failure of PFMT in women
with prolapse, based on their experience.
Next, we checked the availability of the identified predictors (from both the literature
review and expert panel responses) in our dataset. This resulted in a list of 25
candidate predictors (Appendix I), but with the exclusion of other potential predictors
that were not available in the dataset (Appendix II). To limit the number of candidate
predictors, different indicators of obstetric trauma (e.g., high birth weight, episiotomy,
perineal laceration during vaginal delivery, forceps delivery or vacuum extraction) and
different causes of chronic pelvic floor stress (e.g., constipation, coughing, and heavy
lifting) were combined into two single variables. Finally, the expert panel members
were asked to categorize the 25 variables into four categories: “very important,”
“important,” “unimportant,” or “very unimportant” predictors. Based on these scores,
the predictors were ranked, and those that were considered most important were
included in the analyses.
Statistical methods
Multivariable logistic regression analysis was used to identify predictors of treatment
success. The predictors were investigated for multicollinearity using a correlation
matrix. Predictors that were highly correlated with others (r > 0.8) were excluded
177
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TABLE 1 DISTRI BUTI ON OF BASELI N E CHAR ACTERISTI CS I N REL ATI ON TO
TRE ATM ENT SUCCESS OR FAI LU RE
Success
n = 94

Failure
n = 78

Age (years), mean ± SD

63.7 ± 6.0

55.2 ± 7.0

BMI (kg/m ), mean ± SD

27.1 ± 4.5

26.5 ± 4.3

Any factor leading to chronic pelvic floor stress,* n (%)

71 (76)

60 (77)

Smoking (pack years), mean ± SD

5.8 ± 11.0

7.8 ± 14.3

First degree relative with prolapse, n (%)

31 (33)

25 (32)

Comorbidity (Charlson Comorbidity Index ), mean ± SD

0.3 ± 0.6

0.5 ± 0.8

Parity, mean ± SD

2.6 ± 1.2

2.3 ± 1.2

Any indicator of obstetric trauma,† n (%)

88 (94)

60 (77)

Prior prolapse treatment (> 1 year ago), n (%)

14 (15)

18 (23)

Prior pelvic surgery (including hysterectomy), n (%)

21 (22)

15 (19)

Baseline PFDI-20 score, mean ± SD

65.1 ± 33.9

66.5 ± 45.7

Prolapse symptoms (POPDI-6 > CRADI-8 and UDI-6)

8 (10)

9 (12)

Defecatory symptoms (CRADI-8 > POPDI-6 and UDI-6)

10 (11)

12 (7)

Urinary symptoms (UDI-6 > POPDI-6 and CRADI-8)

67 (71)

52 (67)

Prolapse above the hymen

65 (69)

41 (53)

Prolapse at or beyond the hymen

29 (31)

37 (47)

Normal

26 (28)

23 (29)

Overactive

5 (5)

5 (6)

Underactive

63 (7)

49 (63)

Inactive

0 (0)

0 (0)

Physiotherapist 1

1 (1)

2 (3)

Physiotherapist 2

4 (4)

4 (5)

Physiotherapist 3

3 (3)

0 (0)

Physiotherapist 4

1 (1)

3 (4)

Physiotherapist 5

17 (18)

11 (14)

Physiotherapist 6

17 (18)

13 (17)

Physiotherapist 7

20 (21)

22 (28)

Physiotherapist 8

24 (26)

13 (17)

Physiotherapist 9

1 (1)

1 (1)

Physiotherapist 10

6 (6)

9 (12)

2

31

Most prominent pelvic floor symptoms, n (%):

Degree of prolapse, n (%)
‡

Pelvic floor muscle function, n (%)
§

Pelvic physiotherapist, n (%)
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from the analyses.26 A non-automated stepwise, backward-elimination, selection
strategy was followed to arrive at a model that included only the most significant
predictors. At each step, the least significant variable was removed from the model
using a significance level of p ≥ 0.157, according to the Akaike information criterion.27
We determined ORs for each predictor.
We also tested the ability of the final model to discriminate between successful
and unsuccessful treatment using an area under the ROC curve analysis. The
performance of the final model was tested for the explained variance (Nagelkerke R2),
to show the percentage of variance in the outcome between the participants that is
explained by the predictors in the model. Finally, the calibration of the model, or the
extent of agreement between the predicted probabilities of successful treatment and
the observed successful treatments, was evaluated with the Hosmer and Lemeshow
goodness-of-fit test. All statistical analyses were performed using IBM SPSS for
Windows, Version 23.0 (IBM Corp., Armonk, NY, USA).

R E S U LTS
In total, 209 women were invited to participate in PFMT between October 2009
and December 2012. However, data for the primary outcome (perceived change of
symptoms by patients from the start of the study) were only available for 172 women.
The baseline characteristics of the women lost to follow-up (n = 37) did not differ from
those included in the study. Based on patients’ perceived change of symptoms from
the start of the study, PFMT was a success in 94 women (55%) and a failure in 78
women (45%). Table 1 shows the distribution of the baseline characteristics in relation
to treatment success or failure.
In the multivariable analysis, a prolapse above the hymen, presence of one or more
indicators of obstetric trauma (including high birth weight, episiotomy, perineal
laceration during vaginal delivery, forceps delivery, or vacuum extraction), and a
younger age at baseline independently predicted treatment success (Table 2). The
area under the ROC curve was 0.67 (95% CI 0.59 to 0.75), and the final model explained
14.6% of the variance in the outcome measure. Overall, the model did show good
calibration by the Hosmer and Lemeshow goodness-of-fit test (p = 0.66).



*

Defined as the presence of one or more of the following factors for an extending period of time:

constipation, coughing, or heavy lifting; †Defined as the presence of one or more of the following
factors: birth weight of heaviest child ≥4000 g, episiotomy, perineal laceration during vaginal delivery,
instrumental delivery (forceps or vacuum extraction); ‡Based on Pelvic Organ Prolapse-Quantification
measurement; §According to the method of the International Continence Society (see reference 14);
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TABLE 2 FI NAL M U LTIVARIABLE LOG ISTI C REG RESSI ON MODEL* FOR TRE ATM ENT
SUCCESS A MON G WOM EN U N DERGO I N G PFMT FOR PRO L APSE

*

Variable

Estimated
coefficient

OR

95% CI

p-value

Prolapse above the hymen†

0.67

1.95

1.02 to 3.75

0.044

Any indicator of obstetric trauma‡ 1.46

4.31

1.57 to 11.90

0.005

Age (years)

0.94

0.90 to 0.99

0.024

-0.06

Model built using a non-automated backward-elimination approach with a significance level of p

≥ 0.157 for removal from the model; †Prolapse above the hymen versus prolapse at or beyond the
hymen; ‡Defined as the presence of one or more of the following factors: birth weight of the heaviest
child ≥4000 g, episiotomy, perineal laceration during vaginal delivery, and instrumental delivery
(forceps or vacuum extraction).

CO M M ENT
In this study, we aimed to identify the predictors of treatment success among women
receiving PFMT for prolapse. We found that the following were independent predictors
of treatment success: a prolapse above the hymen (compared with a more advanced
prolapse), presence of one or more indicators of obstetric trauma (including high birth
weight, episiotomy, perineal laceration during vaginal delivery, forceps delivery, or
vacuum extraction), and younger age. To the best of our knowledge, this is the first
study in which the factors that predict success from PFMT for prolapse have been
investigated; similar studies have been performed on the response of patients with
urinary15-21 or fecal22-25 incontinence, but these have been inconsistent.
In our study population, the odds of treatment being successful for women with
prolapse above the hymen was approximately twice that for women with prolapse at

9

or beyond the hymen. This result is consistent with the results of a study by Hendriks
et al. who found that women with more severe stages of prolapse (POP-Q stage > 2)
were more likely to show poor recovery after physiotherapy for urinary incontinence.18
Although pelvic floor muscle damage is thought to play a major role in the
development of prolapse, a considerable portion of women with advanced prolapse
do not have demonstrable pelvic floor muscle defects on magnetic resonance
imaging.28 Therefore, other factors, such as direct damage to, or weakness of, the
connective tissue anchoring the pelvic organs to the pelvis (i.e., the endopelvic fascia),
may be involved in the development of advanced prolapse.28,29 Given that PFMT only
influences muscle strength, and not the strength of the endopelvic fascia, it seems
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plausible that it would be less effective in women with more advanced prolapses.
We found the odds of treatment being successful in women with one or more indicators
of obstetric trauma to be 4.3 times that in women without such a history. Although
these findings may seem counterintuitive, they are consistent with the results of a
study by Bols et al. concerning the predictors of successful physiotherapy treatment
in patients with fecal incontinence.25 A possible explanation is that women with a
history of obstetric trauma might have some other damage to their pelvic floor that
is lacking in women without any obstetric trauma, and that this damage is partially
reversible. Thus, prolapse symptoms can improve to a satisfactory level with PFMT
alone in some of these women. By contrast, the type of pelvic floor damage seen in
women without a history of obstetric trauma would appear to be less amenable to
PFMT, possibly because weakness of the endopelvic fascia plays a more prominent
role. Of course, we also cannot exclude the possibility that the observed association
was caused by a type one error (i.e., a false positive result).
Finally, we found that the odds of treatment success decreased with age, with an
OR of 0.94 per year. Put another way, this means that the odds of treatment being
successful for 70-year old women was 0.5 times that for a 60-year old women. We
hypothesize that this was because the older women in our study were less able to
build muscle strength, were less capable of exercise, or were less likely to be able to
learn new things. Another explanation might be that older women are more accepting
of their symptoms and, therefore, are less likely to be compliant with home exercises.
The strengths of this study include the large population of older women (the age
category with the highest prevalence of prolapse), the use of a patient-centered
definition of treatment success, and the selection of predictors based on expert
opinion. However, some limitations deserve attention. Although we tried to be as
complete as possible in the selection of predictors, we might have missed variables
that contribute to the success of PFMT. This might account for the low explained
variance of our model and the fact that it only had moderate ability to predict treatment
success. For example, not all variables mentioned by the expert panel were suitable
for conversion into single predictor variables, and some variables were not available
in our dataset (Appendix II). For example, we did not have data on adherence to home
exercises, lifestyle changes, or toileting habits. Another consideration is that we
included many predictors in the multivariable model when compared to the frequency
of the outcome events. However, although it is recommended that multivariable
logistic regression models be used with a minimum of ten outcome events per
predictor variable, a large simulation study by Vittinghoff and McCulloch showed
that relaxing the criterion to 5–9 events per variable did not lead to problems with
model performance.30 The events per variable in our study was 5.2, so we considered
181
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this acceptable given the exploratory nature of the study. This was also mitigated by
the use of the Akaike information criterion (p ≥ 0.157) when deciding what needed
removal from the model, because this helped reduce the extent of overfitting (i.e.,
over-optimism of the model).27,30
In conclusion, identifying women with prolapse who are likely to benefit most from
PFMT is of great importance to clinical practice. To this end, we identified three
factors that independently predicted favorable outcomes from this conservative
management approach, but were disappointed that these only explained 14.6% of
the variance in the outcome measures. Thus, we cannot accurately predict treatment
outcomes using this model alone, implying that some as yet unidentified or untested
factors are important. Given the limitations of the data in our cohort, and the lack
of data for possible key factors (Appendix II), there is scope for further research to
validate our findings and identify other factors that might predict treatment success
in women undergoing PFMT for prolapse.
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9
*

Derived from a literature search and expert panel; †The variables constipation, coughing, and heavy

lifting were combined into the single variable “Any factor leading to increased intra-abdominal
pressure”; ‡The variables birth weight of heaviest child ≥4000 g, episiotomy, perineal laceration during
vaginal delivery, and instrumental delivery (forceps or vacuum extraction) were combined into the
single variable “Any indicator of obstetric trauma”; §International Continence Society; ||Each pelvic
physiotherapist was assigned a number from 1 to 10.
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APPEN DIX I CAN D I DATE PRED I CTORS * AVAI L ABLE I N DATASET

Demographics/baseline characteristics
Age (years)
Educational level (primary only, lower, intermediate, or high)
Body mass index (kg/m2)
Baseline PFDI-20 score
Most prominent symptoms (prolapse symptoms [POPDI-6 score > CRADI-8 and UDI-6 score],
defecatory symptoms [CRADI-8 score > POPDI-6 and UDI-6 score], or urinary symptoms
[UDI-6 score > POPDI-6 and CRADI-8 score])
Medical/obstetric history
Constipation† (derived from PFDI-20 question 7: “Do you feel you need to strain too hard to have
a bowel movement?” [yes/no])
Coughing† (for an extended period of time, currently or in the past [yes/no])
Heavy lifting† (currently or in the past [yes/no])
Smoking (pack years)
Depression/anxiety (Mental Health Inventory-5 score)
First degree relative (mother, sister, or daughter) with prolapse (yes/no)
Comorbidity (Charlson comorbidity index)
Parity (number of children)
Birth weight heaviest child ≥4000 g (yes/no)‡
Episiotomy during vaginal delivery (yes/no)‡
Perineal laceration during vaginal delivery (yes/no)‡
Forceps delivery (yes/no)‡
Vacuum extraction (yes/no)‡
Prior prolapse treatment (surgical or conservative prolapse treatment > 1 year ago [yes/no])
Prior pelvic surgery (any pelvic surgery, including hysterectomy [yes/no])

9

Physical examination
Degree of prolapse at baseline (prolapse above the hymen versus prolapse at or beyond the
hymen, based on POP-Q measurement)
Pelvic floor muscle function at baseline (normal, overactive, underactive, or inactive according
to ICS§ method)
Vaginal atrophy (yes/no)
PFMT related factors
Pelvic physiotherapist||
Duration of treatment (months)
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APPEN DIX II CAN D I DATE PRED I CTORS * N OT AVAI L ABLE I N DATASET
Demographics/patient characteristics
Motivation
Expectations
Personality/coping style
Embarrassment
Cultural background
Social economic status
Self-image/body awareness
Lifestyle (passive/active)
Adherence to home exercises and advices on lifestyle and toilet habits
Personal circumstances with higher priority (for example being caregiver to sick spouse or
parents)
Influence of social network (spouse, children, friends, colleagues)
Medical/obstetric history
Medication use
History of negative sexual experience
History of low back pain or pelvic pain
Time since onset of symptoms
Physical examination
Coordination and endurance of pelvic floor muscles
Degree of closure of the levator ani muscles
Presence of avulsion of the levator ani muscles
Presence of pudendus nerve damage
Presence of paradoxical straining
PFMT related factors

9

Relationship/communication between patient and pelvic physiotherapist
Personal methods/approach of each pelvic physiotherapist
*

Derived from a literature search and expert panel
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A B ST R AC T
Background
The PFDI-20 is used to evaluate symptoms and treatment effects in women with
pelvic floor disorders. To interpret changes in the scores of this inventory, information
is needed on what patients and clinicians perceive as the minimal important
(meaningful) change. Although this change in the inventory score has previously
been investigated in women undergoing pelvic floor surgery, the results could not be
generalized to women with milder symptoms (i.e., lower scores), who often require
only conservative treatment.
Objective
We aimed to estimate the minimal important change in the PFDI-20 that was needed
to demonstrate clinical improvement in women qualifying for conservative pelvic
floor treatment.
Study design
The data of 214 women aged ≥55 years were used. All participants were from two
randomized controlled trials comparing conservative prolapse treatments in primary
care in the Netherlands. The degree of prolapse was assessed using the POP-Q
system and participants completed the PFDI-20 at baseline and 12 months, as well as
a global perception of improvement question at 12 months. To assess both the patient
perspective and the clinical perspective, two anchors were assessed: 1) the global
perception of improvement was considered the anchor for the patients’ perspective,
and 2) the difference in the degree of prolapse was considered the anchor for the
clinical perspective. Provided that the anchors were correlated by at least 0.3 to the
PFDI-20 change scores, we estimated the minimal important change as follows: 1)
the optimal cutoff-point of the ROC curve discriminating between women with and
without improvement in the global perception of improvement scale, and 2) the mean
PFDI-20 change score of participants who improved one assessment stage. We then
calculated the smallest detectable change to check whether the minimal important
change was larger than the measurement error of the questionnaire.

10

Results
Using the global perception of improvement as the anchor, we found a minimal
important change for improvement of 13.5 points (95% CI 6.2 to 20.9). The POP-Q
change scores correlated poorly to the PFDI-20 change scores and could therefore
not be used as an anchor. The smallest detectable change at the group level was 5.5
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points. Thus, the minimal important change was larger than the smallest detectable
change at the group level.
Conclusion
In women with relatively mild pelvic floor symptoms, an improvement of 13.5 points
(or a 23% reduction) in the PFDI-20 score can be considered clinically relevant. This
minimal important change can be used for clinical trial planning and evaluation of
treatment effects in women considered suitable for conservative treatment.

10
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I NT RO D U C TI O N
Patient-reported outcomes are commonly used to evaluate symptoms and treatment
effects in research and clinical practice. The PFDI-201 is a recommended2 questionnaire
for use when evaluating the degree to which pelvic floor symptoms cause distress.
Although it has been shown to have good validity, reliability, and responsiveness for
this purpose,1,3 information is needed on what patients (and/or clinicians) perceive as
a meaningful difference when interpreting the changes in PFDI-20 scores.
To determine whether a statistically significant change is also clinically relevant,
Jaeschke et al. introduced the concept of the minimal clinically important difference,
also termed the minimal important change (MIC). They defined the MIC as “the
smallest difference in score in the domain of interest which patients perceive as
beneficial and which would mandate, in the absence of troublesome side effects and
excessive costs, a change in the patient’s management”.4 Any change larger than the
MIC can then be considered clinically relevant. The MIC can be determined from many
different perspectives, including that of the patient, the clinician, the researcher, the
consumer, or even of society.5,6
Various methods have been proposed to determine the MIC. Anchor-based methods
compare changes in patient-reported outcome scores with other clinical changes or
results, while distribution-based approaches rely on statistical distributions of the
results.7 Although there is no gold standard for determining the MIC, most authorities
recommend using anchor-based methods when applying it to the various relevant
perspectives (e.g. patient-rated, clinician-rated, and disease-specific measures).6,8
Only a few studies have attempted to estimate the MIC for the PFDI-20, but these
were mostly among women undergoing prolapse or incontinence surgery who had
relatively high baseline scores (94–121 points), and were all performed in tertiary
urogynecology units. These resulted in anchor-based MICs for improvement ranging
from 23 to 45 points (24%–47%), but were in a highly selected patient group.1,9,10
By contrast, women opting for conservative treatment generally experience less
severe symptoms than women preferring surgical treatment. For example, studies
evaluating conservative prolapse treatments have reported average PFDI-20 baseline
scores of approximately 60 points.11,12 to further confound matters, other research
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has shown that the MIC depends on the baseline score, with evidence that patients
with more severe baseline symptoms seem to require greater improvements to
consider them clinically relevant (i.e., a larger MIC) than patients with less severe
initial symptoms.6,13-15 Consequently, the MICs established in tertiary care populations
probably are unsuitable for use in evaluating conservative treatments in women with
milder symptoms of pelvic floor dysfunction.
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The aim of his study was to estimate the MIC for the PFDI-20 among women qualifying
for conservative treatment of pelvic floor disorders.

M ETH O DS
Participants and setting
This analysis was conducted with data of the “Pelvic Organ Prolapse in Primary
Care: Effects of Pelvic Floor Muscle Training and Pessary Treatment Study” (POPPS),
for which the design and primary outcomes have been published.12,16,17 The POPPS
comprised two randomized controlled trials, with participants (women aged ≥55
years with symptomatic prolapse) recruited from 20 primary care practices. In the
first trial, PFMT was compared with watchful waiting in women with a prolapse above
the hymen. In the second trial, PFMT was compared with pessary treatment in women
with a prolapse at or beyond the hymen. The trials were approved by the Medical
Ethics Committee of the University Medical Center Groningen (METc2009.215) and
were registered in the Dutch Trial Register (www.trialregister.nl, identifier NTR 2047).
All participants provided written informed consent. The present study included
participants of both trials and used data collected at baseline and at the 12-month
follow-up assessment.
Measures
Participants completed the PFDI-20 questionnaire at baseline and after 12-months’
follow-up. The PFDI-20 score ranges from 0 to 300, with higher scores indicating
higher symptom distress.1 PFDI-20 change scores were calculated by subtracting
the follow-up score from the baseline score, such that a negative change score
represented symptoms getting worse and a positive change score represented
symptoms getting better.
The degree of prolapse was measured according to the POP-Q system at baseline
and after 12 months. The POP-Q stage (0–4) was assessed for each compartment
(anterior vaginal wall, posterior vaginal wall, and uterus or vaginal vault), with the
overall POP-Q stage being equal to the POP-Q stage of the most severely prolapsed
compartment. A higher POP-Q stage represented more severe prolapse.18 The change
score for the POP-Q stage was calculated by subtracting the overall POP-Q stage
at follow-up from the overall POP-Q stage at baseline. This led to a POP-Q change
score ranging from -3 (all participants had at least stage 1 prolapse at baseline) to +4.
We also assessed the change of prolapse using a continuous measure of anatomic
support. We calculated change scores for the degree of prolapse of the anterior vaginal
wall (POP-Q point Ba), the posterior vaginal wall (POP-Q point Bp), and the uterus or
195
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vaginal vault (POP-Q point C) by subtracting the follow-up value from the baseline
value. This led to changes scores ranging from -2 to +3 centimetres for Ba, -3 to +2
centimetres for Bp and -7 to +4 centimetres for C. In each of these anatomical change
scores, a negative score represented a deteriorating prolapse, zero represented no
change, and a positive score represented an improving prolapse.
After 12 months, participants were also asked to rate their global perception of
improvement (GPI) since baseline, according to the following question: “Overall, do
you feel that your symptoms are: much worse (-2), worse (-1), about the same (0),
better (+1), or much better (+2)”.19
Statistical methods
The MIC was determined by ROC analysis20 and visualized using an anchor-based distribution plot.21 In an attempt to assess both the patient and the clinical perspectives,
two anchors were assessed for eligibility. The GPI was considered the anchor for the
patients’ perspective, and the difference in the degree of prolapse on physical examination was considered the anchor for the clinical perspective. The anchors were only
considered suitable for further analysis if they correlated with the PFDI-20 change
score by at least 0.3 (Spearman’s ρ).8 Statistical analyses were performed using IBM
SPSS for Windows, Version 23.0 (IBM Corp., Armonk, NY, USA). Stata/SE 14 was used
to estimate a confidence interval for the MIC based on 1000 bootstrap replicates.
Patients’ perspective
Provided that the GPI and the PFDI-20 change score were sufficiently correlated, the
participants were divided into two groups: those who reported symptom improvement
(GPI categories “better” and “much better”) and those who did not (GPI categories
“about the same,” “worse,” and “much worse”). The MIC, or the optimal ROC cutoff point, was defined as the value for which the sum of the false positive and false
negative ([1-sensitivity] + [1-specificity]) percentages was the smallest. This value
was taken to represent the PFDI-20 change score that best discriminated between
participants with and without clinical improvement according to the GPI.20-22
Clinical perspective

10

Provided that the POP-Q change score and the PFDI-20 change score were sufficiently
correlated, participants were divided into two groups: those who improved one or more
POP-Q stage(s), and those who did not (remained stable or deteriorated), with the MIC
defined as the optimal cut-off point on the ROC curve. This value was taken as the
PFDI-20 change score that allowed for the best discrimination between participants
with and without improvement of one or more POP-Q stage.20-22
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For the continuous measure of anatomic support, provided that the Ba, Bp, and C
change scores and the PFDI-20 change score were sufficiently correlated, participants
were divided into two groups: those who improved two or more centimetres in Ba, Bp,
or C, and those who did not (remained stable or deteriorated). The MIC was defined
as the optimal cut-off point on the ROC curve. This value was taken as the PFDI-20
change score that allowed for the best discrimination between participants with and
without improvement of two or more centimetres in the degree of prolapse.20-22
Smallest detectable change
Not every change in a questionnaire score can be considered real. Small changes in
questionnaire scores could reflect measurement error.23 In this context, the smallest
detectable change (SDC) is the smallest measurement change that can be detected
by an instrument beyond measurement error.6,14,23 Measurement error can be reduced
by measuring in groups of patients and calculating average scores. This allows for
the SDC on group level to be smaller than the SDC on the individual level (i.e., greater
change needs to be detected beyond measurement error in an individual patient
compared with a group of patients).23
We compared the estimated MIC to the SDC at both the individual and group levels
using the standard error of measurement (SEM). The SDC at the individual level
was calculated as [1.96 × SEM × √2] while the SDC at the group level was calculated
as [(1.96 × SEM × √2) / √n].23 The SEM was derived from the intraclass correlation
coefficient (ICC) for agreement of the relationship between the PFDI-20 scores at
baseline and follow-up. The ICC was used as a reliability parameter and calculated as
a ratio of variances. The variance components were obtained by analysis of variance
and represented different sources of within and between variances, as well as residual
variance. This latter variance was used to calculate the SEM, as [√(σ 2observation + σ 2residual)],
in the subgroup of participants who reported their symptoms to be “about the same”
on the GPI.22,24

R E S U LTS
We obtained PFDI-20 scores at baseline and 12 months, plus the GPI scores at
12 months, for 214 women. Of these, 74 were randomized to watchful waiting, 110
were randomized to PFMT, and 39 were randomized to pessary treatment. The
characteristics of the study population are shown in Table 1.
The PFDI-20 change scores and GPI scores were moderately but sufficiently
correlated, with a Spearman’s ρ of 0.35. The mean PFDI-20 change scores per GPI
category are shown in Table 2, and the distribution of the PFDI-20 change scores
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TABLE 1 CHAR ACTERISTI CS OF TH E STU DY POPU L ATI ON
Age (years), median (IQR)

63.1 (58.7–68.4)

BMI (kg/m ), mean ± SD

26.7 ± 4.2

Postmenopausal, n (%)

210 (98)

2

Parity, n (%)
No children

5 (2)

1 child

12 (6)

2 children

109 (51)

≥3 children

88 (41)

Education level, n (%)
Primary education

10 (5)

Lower education

74 (35)

Intermediate education

62 (29)

Higher education

68 (32)

Hysterectomy, n (%)

42 (20)

Other pelvic floor surgery, n (%)

6 (3)

PFDI-20 score, mean ± SD

59.5 ± 36.6

POP-Q stage at baseline, n (%)
Stage 1

77 (36)

Stage 2

122 (57)

Stage 3

15 (7)

Stage 4

0 (0)

are shown within each GPI category in Figure 1. None of the participants reported
their symptoms to be “much worse”. The ROC curve analysis, which used the PFDI20 change score cut-off points to discriminate between women with and without
improvement, is shown in Figure 2. The area under the ROC curve was 0.67, with a
significant 95% CI of 0.59 to 0.74 (p < 0.001). The MIC for improvement, defined as the
optimal ROC cut-off point, was 13.5 points (95% CI 6.2 to 20.9). This cut-off point had
a sensitivity of 56% and a specificity of 75%, meaning that 56% of the participants who
reported symptom improvement had a PFDI-20 change score of 13.5 points or higher,
while 75% of the participants who did not report symptom improvement had a PFDI20 change score smaller than 13.5 points. The SDC at the individual level was 58.1
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points, while the SDC at the group level was 5.5 points. Figure 3 shows the anchorbased MIC distribution plot,21 and gives a visual representation of the distributions
of the PFDI-20 change scores for participants who reported symptom improvement
(GPI categories “better” and “much better”) and for those who did not (GPI categories
“the same” and “worse”), combined with the MIC estimate.
POP-Q measurements were available for 198 participants (93%). Of these, 31 (16%)
198
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TABLE 2 PFD I -20 CHAN G E SCORES FOR E ACH G PI CATEGORY
GPI

n

PFDI-20 change score, mean ± SD

Much better

13

40.5 ± 35.3

Better

65

14.8 ± 29.8

About the same

110

6.0 ± 22.2

Worse

26

-9.3 ± 18.5

Much worse

0

-

110
100
90
80
70

PFDI-20 change score

60
50
40
30
20
10
0
-10
-20
-30
-40
-50
-60
Much better

Better

About the same

Worse

Global Perception of Improvement

10

FIGURE 1 DISTRI BUTI ON OF TH E PFD I -20 CHAN G E SCORE WITH I N E ACH G PI
CATEGORY
Positive PFDI-20 change scores represent symptoms getting better, while negative PFDI-20 change
scores represent symptoms getting worse. Boxes enclose medians and the first and third quartiles.
Circles are outliers.
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ROC Curve

1,0

Sensitivity

0,8

0,6

0,4

0,2

0,0

0,0

0,2

0,4

0,6

0,8

1,0

1-Specificity
FIGURE 2 ROC CU RVE FOR TH E PFD I -20 CHAN G E SCORE CUT- OFF PO I NTS FOR
DISCRI M I NATI NG WOM EN WITH AN D WITH OUT I M PORTANT I M PROVE M ENT
Area under the curve: 0.67 (95% CI 0.59 to 0.74; p < 0.001).

showed an improvement of one POP-Q stage, 27 (14%) showed deterioration of one
POP-Q stage, and 140 (71%) remained stable. The POP-Q change score was very
poorly correlated with the PFDI-20 change score (Spearman’s ρ = 0.001) and could
therefore not be used as an anchor to determine the MIC. In total, 46 participants
(23%) showed an improvement of two or more centimetres in Ba, Bp, and/or C. The
change scores for Ba, Bp, and C were also poorly correlated with the PFDI-20 change
score (Spearman’s ρ = 0.079 for Ba, 0.033 for Ba, and -0.031 for C) and could therefore
not be used as an anchor to determine the MIC either.

CO M M ENT

10

Principal findings
This study used an anchor-based approach to estimate the MIC for the PFDI-20 in
women qualifying for conservative prolapse treatment. This resulted in a MIC for
improvement of 13.5 points (95% CI 6.2 to 20.9), which equates to a 23% reduction in
the PFDI-20 score from baseline.
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Improved

Not improved

MIC (13,5 points)

Number of patients

ΔPFDI-20

FIGURE 3 AN CH OR- BASED M I C D ISTRI BUTI ON PLOT OF TH E PFD I -20 CHAN G E
SCORES

FOR

PARTI CI PANTS

WH O

DID

AN D

DID

N OT

REPORT

SYM PTOM

I M PROVE M ENT
A: participants correctly classified as “improved” by the MIC (56%); B: participants misclassified as
“improved” by the MIC (25%); C: participants misclassified as “not improved” by the MIC (44%); D:
participants correctly classified as “not improved” by the MIC (75%).
∆PFDI-20 = Pelvic Floor Distress Inventory-20 change score, with a positive change score representing
symptom improvement, and a negative change score representing symptom deterioration.
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Strengths and limitations
To the best of our knowledge, this is the first study to estimate the MIC for the PFDI20 in women with relatively mild pelvic floor symptoms, and should be useful when
evaluating response to conservative prolapse treatments. Nevertheless, there are
some methodological issues that should be considered. First, we were only able to
determine the MIC from the patient’s perspective, despite intending to include the
clinical perspective, because the anatomical change scores were only poorly correlated
to the PFDI-20 change score, making these unsuitable for use as an anchor. However,
because the PFDI-20 is a patient-reported outcome measure, which is intended to
provide details of the patients’ perspective on the impact of pelvic floor symptoms
and its treatment, we contend that the patients’ perspective is more important.
Second, all women in our study were aged ≥ 55 years and most women were of
Caucasian origin, therefore the results of this study should be interpreted with caution
when applied to younger women, or to women of other ethnic origins. Third, although
the anchor-based method we used is the generally accepted and most widely used
method, there are some limitations to the approach. Such methods rely on the GPI,
which is susceptible to recall-bias, with some patients finding it difficult to remember
the degree of bother they experienced at the start of the study. Also, recall has been
shown to be influenced by recent events and by the patients’ current mood state.6
Another problem is the definition of what constitutes an important improvement.
There is presently no consensus as to what the best cut-off is on the GPI when
determining the MIC, and the choice between the GPI categories “a little better,”
“better,” and “much better” is rather arbitrary. The GPI asks patients to rate how much
change they have experienced, but it might be more useful to know if they feel that
the change is sufficient and if the outcome is satisfactory. A final limitation of anchorbased approaches is that they do not take into account the measurement precision of
an instrument.14 However, we accounted for this by comparing the MIC with the SDC
to ensure that the MIC did not lie within the measurement error of the PFDI-20. The
MIC can also be determined by distribution-based methods, for example using half
a standard deviation of the baseline score. In our study, this would have resulted in a
MIC of 18.3 points (Table 1), which is slightly larger than the MIC we found using an
anchor-based method.

10

Interpretation
As expected, the MIC in this study was lower than that reported in previous studies on
this subject.1,9,10 Several studies have shown that patients with more severe symptoms
at baseline may require a greater change in their symptom score to consider that
change clinically relevant (i.e., have a larger MIC).6,13-15 The MIC found by Utomo et
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al. was the closest to ours, showing that a MIC of 23 points (24%) was needed to
show improvement in a group 67 women with an average PFDI-20 baseline score of
94 points who were treated conservatively, pharmaceutically, and/or surgically.10 Two
other studies have estimated the MIC in women undergoing prolapse surgery, but
based on higher average PFDI-20 baseline scores (97–121 points), they found higher
MICs, with levels varying between 37 and 45 points (32%–47%).1,9
MIC values can be used to compare treatments between groups of patients, such
as in randomized controlled trials. For a treatment effect to be considered clinically
relevant in a randomized controlled trial, a statistically significant improvement in the
PFDI-20 score should exceed the MIC. However, this may not apply to each individual
patient. Even groups with clinically meaningless mean changes in questionnaire
scores likely contain individual patients whose improvement is noteworthy for that
individual. Also, relatively modest improvement at the individual level may be clinically
important when considered at the group level.6 In clinical practice, one might want
to use the MIC to interpret the change score of an individual patient. However, when
interpreting MIC values at the individual level, three types of uncertainty should be
considered.25
First, one has to take the sampling variation into account, which is depicted by the
95% CI around the MIC value. When the 95% CI is large, the uncertainty about whether
the estimated MIC is the “true” MIC increases; in our study, the 95% CI around the MIC
was 6.2 to 20.9.
Second, one must assess the extent to which the MIC value determined in a
group of patients applies to each individual in that group. This can be expressed
by the sensitivity and the specificity of the MIC value. When these are both high,
the probability of misclassification of an individual patient is low. In our study, the
MIC had a low sensitivity of 56%, which meant that patients who were classified
as showing improvement according to the GPI actually had a 44% probability of
being misclassified as not showing improvement by the MIC. By contrast, the MIC
had a much higher specificity of 75%, meaning that patients who were classified
as not showing improvement according to the GPI had a 25% probability of being
misclassified as showing improvement by the MIC. This was also illustrated by the
considerable overlap of the curves for the groups that were and were not improved in
the anchor-based MIC distribution plot (Figure 3).
Finally, one has to ensure that the MIC value is larger than the measurement error, as
depicted by the SDC. In our study population, the MIC was considerably smaller than
the SDC at the individual level, suggesting a high chance of measurement error if the
MIC is applied to individual patients. However, if the PFDI-20 is used to study groups
of patients, the scores are averaged, which should reduce the measurement error and
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size of the SDC. In our population of 214 patients, the MIC did exceed the SDC at group
level, implying that the MIC should be suitable for comparing multiple treatments at
the group level, such as is necessary in clinical research or when guiding decisions
regarding health policy.

CO N CLU S I O N
In women with relatively mild pelvic floor symptoms, we estimated the MIC for
improvement in the PFDI-20 to be 13.5 points (95% CI 6.2 to 20.9), representing
a 23% reduction in the PFDI-20 score from baseline. This MIC may be useful
for planning clinical trials and evaluating treatment effects in groups of women
suitable for conservative treatment. However, due to the considerable probability of
misclassification and the high chance of measurement error at the individual level,
this MIC must be used with caution when interpreting the change scores of individual
patients.
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SUMMARY AN D G EN ERAL D ISCUSSI ON

The Pelvic Organ Prolapse in Primary Care: Effects of Pelvic Floor Muscle Training
and Pessary Treatment Study (POPPS) addressed the urgent need for evidence on
the effectiveness of conservative treatments for prolapse in primary care. The trial
had a long follow-up, focused on patient-reported outcomes, and aimed to provide
information for general practitioners to use when counselling women on prolapse
treatment. In this chapter, the main results of the POPPS trials, the clinical implications,
and suggestions for further research are summarized and discussed.

S U M M A RY O F M A I N R E S U LTS
In Chapter 2, the POPPS trial design, the challenges encountered, and the chosen
solutions were described in detail. The POPPS trials were two randomized controlled
trials including women aged 55 years and older with a symptomatic prolapse who
were recruited in primary care. In the first trial, women with a mild prolapse (where
the leading edge was above the hymen) were randomly assigned to either watchful
waiting (n = 142) or PFMT (n = 145). In the second trial, women with a symptomatic
advanced prolapse (where the leading edge was at or beyond the hymen) were
randomly assigned to either pessary treatment (n = 82) or PFMT (n = 80). For both
trials, the primary outcome was the change in pelvic floor symptoms, as measured
by the PFDI-20 questionnaire. Secondary outcomes were also measured, including
condition-specific and general quality of life, costs, sexual functioning, prolapse stage,
pelvic floor muscle function, and perceived change of symptoms. Follow-up was by
questionnaire and physical examination at 3, 12, and 24 months after the intervention
started.
In Chapter 3, the short-term effectiveness (after 3 months) of PFMT was compared
with that of watchful waiting in women with mild prolapse (POPPS Trial 1). Women
receiving PFMT showed greater symptom improvement compared with women
followed up by the watchful waiting strategy. Although the difference in the PFDI-20
score between the two groups was significant (9.1 points [95% CI 2.8 to 15.4]), it was
below the presumed level of clinical relevance (15 points). Nevertheless, 57% of women
in the PFMT group reported an overall improvement in symptoms, which contrasted
starkly with the 13% who reported improvement in the watchful waiting group. None
of the other secondary outcomes showed significant differences between the groups.
In Chapter 4, the results of the two-year follow-up of POPPS Trial 1 were described.
Similar to the short-term results, PFMT led to a greater improvement of pelvic floor
symptoms. During the two years, participants in the PFMT group improved by an
average of 12.2 points (95% CI 7.2 to 17.2) more on the PFDI-20 than participants
in the watchful waiting group, but the difference between groups was still too small
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to be clinically relevant. However, training was associated with an additional €239 in
costs per patient, but with lower costs for absorbent pads (€40 for training versus
€77 for watchful waiting) and greater overall subjective improvement in symptoms
compared with watchful waiting (43% of women reported improvement after PFMT
compared with 14% after watchful waiting). A subgroup analysis demonstrated that
PFMT was more effective in women experiencing higher distress from their pelvic
floor symptoms (i.e., had a higher PFDI-20 score) at baseline. None of the other
secondary outcomes showed significant differences between the groups.
In Chapter 5, the results of POPPS Trial 2 were described, comparing pessary treatment
to PFMT in women with advanced prolapse. During the two-year period, there was
no significant difference between these treatments in the reduction of pelvic floor
symptoms, with a difference of -3.7 points (95% CI -12.8 to 5.3) in the PFDI-20 score
in favour of the pessary group. Women with typical prolapse symptoms, as measured
on the POPDI-6 subscale of the PFDI-20, seemed to benefit more from pessary
treatment than from PFMT, with a difference in the POPDI-6 score of -3.2 points (95%
CI -6.3 to -0.0) in favour of the pessary group. Also, pessary treatment was preferable
to PFMT in the cost-effectiveness analysis, where the direct medical costs per person
over two years were shown to be €290 for pessary treatment and €410 for PFMT. But,
pessary treatment was associated with mild side effects (60% of women reported one
or more side effects), while PFMT was not associated with any, and pessary fitting
was unsuccessful in 42% of the participants. None of the other secondary outcomes
showed significant differences between the groups.
In Chapter 6, for the total population of older women with pelvic floor symptoms, it was
shown that increasing age (OR 1.1 per year [95% CI 1.1 to 1.2]) and lower educational
level (OR 2.3 [95% CI 1.5 to 3.5]) were predictors of sexual inactivity, whereas pelvic
floor symptoms and prolapse were not. In sexually active women, higher reported
distress measured by the PFDI-20 questionnaire (OR -0.051 per point [95% CI -0.07
to -0.04]) and a history of pelvic floor surgery (OR -1.5 [95% CI -2.8 to -0.3]) were
associated with poorer sexual functioning. The severity of prolapse, by contrast, was
not associated with sexual functioning.
Several studies have attempted to identify the anatomic thresholds at which prolapse
becomes symptomatic or clinically relevant. These showed that prolapse of the
anterior and posterior vaginal wall became symptomatic when protruding at or just
beyond the hymen, while prolapse of the apical compartment became symptomatic at
or beyond 5 cm above the hymen. To date, these cut-off points have shown reasonably
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good sensitivities and specificities in specialist urogynaecology clinics. In Chapter 7,
using the baseline data of both POPPS trials, we evaluated the discriminative value
of these cut-off points in a population typically seen in general practice, and that
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therefore lacked the selection bias of populations seen at specialist clinics. Although
this resulted in reasonable specificities, both cut-off points produced disappointing
sensitivities. It was therefore concluded that, rather than focusing on typical prolapse
symptoms and anatomical change, the evaluation of women with prolapse in primary
care should involve a careful assessment of the symptoms and signs of pelvic floor
dysfunction.
In Chapter 8, the predictors of unsuccessful pessary fitting were explored. Pessary
fitting, which typically involved an open ring, was successful in 58% of cases,
indicating that pessary treatment might be suitable for many, but not for all, women
with advanced prolapse in primary care. The results of this exploratory study indicate
that the condition of the pelvic floor plays a role in the success of pessary fitting, as
evidenced by the association with underactive pelvic floor muscles (OR 2.6 [95% CI
0.8 to 8.4]), and BMI (OR 1.1 per kg/m2 [95% CI 1.0 to 1.3]). In addition, the association
with age (OR 0.9 per year [95% CI 0.9 to 1.0]) might reflect a higher acceptance of
pessary treatment in older women.
In Chapter 9, the factors that predict treatment success in women undergoing PFMT
for prolapse were investigated. This showed that presence of one or more indicators
of obstetric trauma (including high birth weight, episiotomy, perineal laceration during
vaginal delivery, forceps delivery, or vacuum extraction) and a prolapse above the
hymen independently predicted treatment success, giving ORs of 4.3 (95% CI 1.6 to
11.9) and 2.0 (95% CI 1.0 to 3.8), respectively. By contrast, the odds of successful
treatment decreased with age (OR 0.94 per year [95% CI 0.9 to 1.0]). However, these
predictors only explained 14.6% of the variance in the outcome measure, implying
that based on these factors we could not accurately predict the outcome of PFMT in
women with prolapse.
In Chapter 10, the results of the investigation into the minimal important change (MIC)
was reported for the PFDI-20 questionnaire for women in the POPPS trial population
with relatively mild prolapse symptoms who often qualify for conservative treatment.
We found a MIC for improvement of 13.5 points (95% CI 6.2 to 20.9), which equated
to a 23% reduction in the PFDI-20 score. In Chapter 10, the interpretation of the MIC
and the uncertainties that need to be taken into account when applying MIC values to
individual patients were also explained.

G EN ER A L D I S C U S S I O N
Conservative prolapse treatment: Indications
In most cases, the natural course of prolapse is non-progressive,1-4 and it seldom
leads to life-threatening problems. Moreover, there is often a discrepancy between the
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severity of prolapse and the severity of symptoms. Many women are asymptomatic,
implying that treatment is not always necessary. To provide good healthcare to
women seeking advice from their general practitioner, it is relevant to know who will
benefit from treatment. In secondary or tertiary care, the presence of vaginal bulging
is often used to indicate symptomatic (or clinically relevant) prolapse. However,
prolapse can also lead to, or co-exist with, several other pelvic floor symptoms. The
POPPS trials showed that most women in primary care (74%) who had an advanced
prolapse did not have symptoms of vaginal bulging, but instead experienced other
pelvic floor symptoms. Therefore, it would appear inappropriate to use the presence of
vaginal bulging as a substitute for symptomatic (or clinically relevant) prolapse in this
setting. Treatment should instead be offered to women with a prolapse who present
with bothersome symptoms that are attributable to the prolapse, as determined by
a thorough history and a careful physical examination, including assessment of the
degree of prolapse and pelvic floor muscle function.
Conservative prolapse treatment: Existing evidence
In the Netherlands, most women with symptomatic prolapse are treated conservatively
in primary care, usually with either PFMT or a vaginal pessary.
Pelvic Floor Muscle Training
Before the POPPS trials, only two small randomized controlled trials had been
performed concerning the effectiveness of PFMT on symptoms of mild prolapse.5,6
Both trials were hospital based, but did show the beneficial effects of PFMT on
prolapse symptoms. In a third trial, the effect of PFMT on the degree of prolapse
at physical examination, but not on symptoms, was examined.7 The study showed
that PFMT improved the degree of prolapse, but it had serious methodological flaws.
During the time that the POPPS trials were being conducted, several other studies
have also shown PFMT to be effective in the treatment of women with prolapse.8-14
However, most of these studies were performed in secondary or tertiary care, which
limits their generalizability to primary care.
Evidence on Pessary treatment
Before the POPPS trials, there had been no randomized controlled trials on the effect
of pessary treatment. However, observational studies had shown pessaries to be
effective in improving pelvic floor symptoms related to prolapse.15-21 While the POPPS
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trials were being conducted, some new observational studies have also confirmed
these findings;22-24 a recent randomized controlled trial has also shown that using a
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vaginal pessary in addition to pelvic floor exercises resulted in significantly improved
symptoms and quality of life compared with pelvic floor exercises alone.25
Conservative prolapse treatment: The POPPS trials
Interpretation of the POPPS results
In POPPS Trial 1, which was for women with mild prolapse, PFMT resulted in a greater
improvement of the PFDI-20 score compared with watchful waiting, and the betweengroup difference (12.2 points) was statistically significant. However, for a treatment
effect to be considered clinically relevant, a statistically significant improvement
in the questionnaire score should exceed the MIC (i.e., what patients perceive as a
meaningful change). Using data from the POPPS trials, we calculated the MIC for the
PFDI-20 to be 13.5 points in women qualifying for conservative treatment. Although
this was lower than the 15 points we estimated in the planning phase of the trials, the
observed difference between PFMT and watchful waiting was still too small to be
clinically relevant.
The MIC can also be used for responder analysis in which one determines, for all
participants, whether the change score was larger (responders) or smaller (nonresponders) than the MIC; subsequently, the proportions of responders in each trial
arm can be compared and the number needed to treat, which is useful for assessing
the clinical relevance of a treatment effect, can be calculated.26,27 In POPPS Trial 1, we
found that 54% (64/118) of women in the PFMT group improved by at least the MIC,
compared with 37% (46/126) in the watchful waiting group. For one additional patient
receiving PFMT to achieve the MIC, the number needed to treat was 5.6 (95% CI 3.3
to 18.4).
In POPPS Trial 2, we found no significant difference between pessary treatment
and PFMT in women with advanced prolapse. In addition, the improvement of
pelvic floor symptoms by both treatments was rather low in our trials compared
to the results of other studies. The cost-effectiveness analysis was also revealing,
with PFMT shown to be more expensive, but no more effective, than pessary
treatment. Before the trial, we hypothesized that pessary treatment would result
in a greater improvement of pelvic floor symptoms than PFMT in women with
advanced prolapse. Because we recruited participants by screening, it is possible
that its sensitivity caused discrepancies between our hypothesis and the results
of POPPS Trial 2 by including women with only mildly distressing pelvic floor
symptoms. As a consequence, the effects of both PFMT and pessary treatment
may have been underestimated. By performing a study in a population of women
who actively seek care could obviate this problem. That said, it remains possible
that the conservative treatments for prolapse might not be as effective as expected.
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Subgroups of women might benefit from conservative prolapse treatment
Pelvic floor muscle training
Although neither POPPS trial showed clinically relevant differences between
treatments at the group level, PFMT did seem to be effective in a subgroup of
women. The responder analysis in POPPS Trial 1 did show, as commented, that
approximately six patients needed to be treated by PFMT for one patient to benefit.
We did not perform a responder analysis on the results of POPPS Trial 2 because
such analyses are only useful for the further evaluation of statistically significant
differences.27 However, given that 34% of women with advanced prolapse reported an
overall subjective improvement of symptoms after PFMT, there may be a subgroup of
women with advanced prolapse who received benefit from PFMT.
The identification of factors that predict successful treatment would be helpful
when selecting subgroups of patients that might benefit from PFMT, and when
providing counselling to patients on the likely outcome of treatment. In both trials,
women randomized to PFMT showed substantially greater improvement of urinary
symptoms than of prolapse and anorectal symptoms, suggesting that this training
was of particular value for women with associated urinary symptoms. Also, a
subgroup analysis of POPPS Trial 1 showed that women with more distress from
pelvic floor symptoms before the study (i.e., a higher baseline PFDI-20 score) showed
greater improvement of pelvic floor symptoms after PFMT. We therefore included
the PFDI-20 baseline score as a predictor of successful PFMT; but, after taking other
factors into account, the PFDI-20 baseline score was not associated with the success
of PFMT. It is important to note that this study on predictors was performed in women
from both POPPS trials, whereas the subgroup analysis was only for women from
POPPS Trial 1. Based on the results of our study, we are not able to predict accurately
those patients in whom PFMT will be successful.
Pessary treatment
Women treated with a pessary showed greater improvements in typical prolapse
symptoms, as measured by the POPDI-6 subscale of the PFDI-20 questionnaire,
compared with women treated by PFMT. Also, the improvements seen in the pessary
group were sustained until the end of the study, whereas they were not sustained
in the PFMT group. Pelvic floor muscle weakness, which is often due to damage
caused by vaginal childbirth, is thought to play a major role in the development of
prolapse. However, a considerable portion of women with advanced prolapse does
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not have evidence of pelvic floor muscle defects on magnetic resonance imaging.28
An explanation for this finding might be that other factors, for example weakness of
the endopelvic fascia (the connective tissue attaching the pelvic organs to the pelvis),
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are involved in the development of advanced prolapse.28,29 This might explain why
pessary treatment, as a passive form of treatment that directly supports the pelvic
organs to redress the prolapse, was more effective than PFMT in women with typical
prolapse symptoms as PFMT only influences muscle strength and not the strength
of the endopelvic fascia.
Pessary fitting proved to be successful in 58% of women randomized to pessary treatment. Although this is comparable to the results of previous studies, in which the
success rates vary between 41% and 86%,17,30-40 this also indicates that pessary fitting
failed in a considerable portion of women. Consequently, it can be concluded that pessaries are not suitable for all women. Knowledge about the factors predictive of successful pessary fitting would be valuable for the counselling of patients. To date, the
reported characteristics associated with unsuccessful pessary fitting vary between
studies, so we cannot accurately predict who will be suitable for pessary treatment.
Clinical implications for general practice
The POPPS trials, together with several other randomized controlled trials, have
demonstrated that PFMT is effective for improving pelvic floor symptoms in women
with mild prolapse. However, the clinical relevance of these findings is still not
completely clear. The natural course of prolapse is generally non-progressive, and
whether treatment is more effective at an earlier stage or after the onset or worsening
of symptoms of prolapse is unknown.4 Therefore, watchful waiting until symptoms
deteriorate might be an appropriate management strategy for women with mild
prolapse and minor or no bothersome symptoms. In this setting, PFMT would be best
reserved for when a mild prolapse (leading edge above the hymen) is present with
bothersome symptoms, especially when urinary symptoms co-exist. Although PFMT
seems to be effective in a subgroup of women, we are still unable to predict in whom
it will be successful.
Observational studies have shown pessary treatment to be effective for improving
symptoms in women with prolapse. Based on the results of these studies and the
POPPS trials, our advice would be to start with pessary treatment in women with an
advanced prolapse and typical symptoms (e.g. vaginal bulging). General practitioners
should, however, explain to their patients that pessary fitting fails in a considerable
portion of women, and that it is associated with more side effects compared with
PFMT. For women with an advanced prolapse and urinary or anorectal symptoms,
we cannot give a preference for either treatment because we found no difference
in effectiveness. Our advice would therefore be to inform women about the pros
and cons of both treatments, and to allow them to make an informed choice.
Based on our experience that active screening for prolapse might lead to the inclusion
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of women with mildly distressing pelvic floor symptoms, we would not recommend
routine screening for prolapse in primary care. However, a proactive attitude by
physicians should be encouraged with regards pelvic floor symptoms and prolapse,
because many women experience difficulties discussing their symptoms with
physicians.41 A simple, easily introduced practice, would be for physicians to ask
about pelvic floor symptoms when they encounter a prolapse by coincidence (e.g.,
when performing a cervical smear).
Suggestions for further research
Study population
In the design phase of the POPPS trials, screening for women with symptomatic
prolapse was on the assumption that those with bothersome prolapse-related
symptoms who wanted treatment would not necessarily consult a physician. We
assumed that women we recruited by screening would be comparable to women
seeking help for prolapse. However, it is possible that screening might have led to
the inclusion of women with mild symptoms who may not have had an active wish
for treatment. A subgroup analysis of the data from POPPS Trial 1 showed that
women who experienced more distress from their pelvic floor symptoms at baseline
had greater improvement compared with women who had less severe baseline
symptoms. Future research should, therefore, focus on the effectiveness of both
PFMT and pessary treatment in a primary care population of women with bothersome
symptoms and an active wish for treatment.
Predictors of treatment success
There are very few studies on the predictors of treatment success in women with
prolapse. Our study about the predictive factors of unsuccessful pessary fitting was
the first performed in primary care. We were also the first to investigate the predictors
of successful PFMT in women with prolapse. Although both studies yielded interesting
results, larger prospective studies are needed in primary care populations to confirm
the identified predictors of treatment success and failure, and to find other possible
predictors, before this information can be used in patient counselling.
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Dit proefschrift beschrijft de resultaten van de POPPS studie. POPPS staat voor
“Pelvic Organ Prolapse in Primary Care: Effects of Pelvic Floor Muscle Training and
Pessary Treatment Study”.
In dit onderzoek worden niet-operatieve behandelingen voor een prolaps (afwachten,
bekkenfysiotherapie en een pessarium) onderzocht. In dit hoofdstuk worden de
achtergrond, de opzet van het onderzoek, de belangrijkste bevindingen en de
aanbevelingen voor de praktijk in begrijpelijk Nederlands uitgelegd.

ACHT ERG RO N D
Bij een verzakking of prolaps van de bekkenorganen kunnen één of meerdere delen
van de vagina verzakken; de voorwand van de vagina met de daarvoor gelegen blaas,
de achterwand van de vagina met daarachter de endeldarm en de baarmoeder. Een
prolaps is een veel voorkomende aandoening, vooral bij oudere vrouwen.1,2 Veel
vrouwen vinden het lastig om prolapsklachten met hun huisarts te bespreken door
angst of schaamte, of door gebrek aan kennis over wat er aan de hand is en mogelijke
behandelingen.3
Oorzaken en risicofactoren
De organen in het kleine bekken rusten op de bekkenbodem en zijn opgehangen aan
ligamenten. De bekkenbodem is een spierlaag die als een soort hangmat onderin het
bekken ligt. Ligamenten zijn stevige banden tussen de bekkenorganen en het bekken.
De bekkenbodem en de ligamenten zorgen er samen voor dat de bekkenorganen
op hun plaats blijven zitten. Meerdere factoren kunnen leiden tot beschadiging of
verzwakking van de bekkenbodem of de ligamenten. De steun- en ophangfunctie
voor de bekkenorganen kan hierdoor afnemen en dan kan er een prolaps ontstaan.
De bekkenbodem kan verzwakt raken door een grote belasting, zoals een vaginale
bevalling of overgewicht. Ook het ouder worden en de overgang spelen een
belangrijke rol bij het zwakker worden van de bekkenbodem. Daarnaast kunnen het
verrichten van veel zware lichamelijke arbeid, een baarmoederverwijdering, sommige
bindweefselziektes en een genetische aanleg bijdragen aan de ontwikkeling van een
prolaps.4,5
Klachten
Bij het merendeel (75%) van de Nederlandse vrouwen ouder dan 45 jaar is bij
lichamelijk onderzoek in meer of mindere mate een prolaps te zien.6 Een groot deel
van deze vrouwen heeft geen klachten van de prolaps en zal hiervoor dus niet bij een
arts komen. Als een prolaps wel klachten geeft kunnen deze heel divers zijn. Vrouwen
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met een prolaps kunnen last hebben van het zien of voelen van een uitpuiling of ‘bal’
in de vagina. Ook klachten als een pijnlijk, zwaar of drukkend gevoel in de onderbuik
komen veel voor. Een prolaps kan ook samengaan met blaas- of darmklachten, zoals
incontinentie of juist moeite met uitplassen of met de ontlasting. Vaak nemen de
klachten aan het einde van de dag toe. Driekwart van de vrouwen met klachten van
een prolaps ervaart hier last van in het dagelijks leven, voornamelijk bij lichamelijke
inspanning; bij 25% gaat het om matige hinder en bij 33% om ernstige hinder.7 Verder
kan een prolaps een negatieve invloed hebben op de seksualiteit8-10 en de kwaliteit
van leven.11
Diagnose
Een prolaps wordt vastgesteld tijdens een inwendig onderzoek. Een gestandaardiseerde
manier om de mate van prolaps te beschrijven is de POP-Q (Pelvic Organ Prolapse
Quantification). Tijdens het inwendig onderzoek wordt ook de functie van de
bekkenbodemspieren globaal beoordeeld.
Behandeling
Behandeling van een prolaps is alleen nodig als deze klachten veroorzaakt. Deze
behandeling kan niet-operatief of chirurgisch zijn.12 In Nederland worden de meeste
vrouwen niet-operatief behandeld door hun huisarts. Niet-operatieve behandelingen
bestaan uit leefstijladviezen, bekkenfysiotherapie of een pessarium (steunring).
Ongeveer 9% wordt verwezen naar de gynaecoloog. Er is nog maar weinig
onderzoek gedaan naar de toepassing van de niet-operatieve behandelingen in de
huisartspraktijk. Daarom werd het POPPS onderzoek opgezet.

H ET P O P PS O N D ER ZO EK
Het POPPS onderzoek bestond uit twee studies (Figuur 1). In de eerste studie werd
het effect van bekkenfysiotherapie vergeleken met het effect van afwachten bij
vrouwen met een milde prolaps (boven het hymen (maagdenvlies)). In de tweede
studie werd het effect van bekkenfysiotherapie vergeleken met het effect van een
pessarium bij vrouwen met een matige tot ernstige prolaps (tot aan of voorbij het
hymen). De veronderstelling was dat bij een milde prolaps bekkenfysiotherapie tot
meer klachtenverlichting zou leiden dan afwachten en dat een pessarium op de lange
termijn effectiever zou zijn dan bekkenfysiotherapie bij een matig tot ernstige prolaps.
Aan het POPPS onderzoek hebben 20 huisartspraktijken in Noord-Nederland
meegedaan. De huisartsen selecteerden in hun praktijk alle vrouwen van 55 jaar en
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7241 Vrouwen gescreend door huisarts
1359 Geëxcludeerd (door huisarts)
5882 Screeningsvragenlijst
2355 Geen respons
3527 Screeningsvragenlijst teruggestuurd
2117 Geen bekkenbodemklachten
1410 Bekkenbodemklachten
491

Niet geïnteresseerd in deelname

919 Bereid om deel te nemen
19
5		

Geëxcludeerd (door onderzoeker)
Teruggetrokken om andere reden

895 Lichamelijk onderzoek
234

Geen prolaps

661 Prolaps
133
77
2		

Niet geïnteresseerd in deelname
Milde prolaps maar studie 1 is vol
Stadium 4 prolaps

449 Geïncludeerd
287 POPPS Studie 1

142
Afwachten

162 POPPS Studie 2

145
Bekkenfysiotherapie

80
Bekkenfysiotherapie

82
Pessarium

Bekkenfysiotherapie
behandeling

Bekkenfysiotherapie
behandeling

Aanmeten
pessarium

Follow-up na 3 maanden

Follow-up na 3 maanden

Follow-up na 12 maanden

Follow-up na 12 maanden

Follow-up na 24 maanden

Follow-up na 24 maanden

FIGUUR 1 WERVI N G VAN DEELN E M ERS
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ouder die in aanmerking kwamen voor deelname aan het onderzoek. Deze vrouwen
kregen een schriftelijke uitnodiging met een voorlichtingsfolder en een screenende
vragenlijst toegestuurd. In deze vragenlijst werd gevraagd naar klachten die zouden
kunnen wijzen op een prolaps (zie Figuur 2). Vrouwen konden niet meedoen aan het
onderzoek als er sprake was van: behandeling voor een prolaps in het afgelopen jaar,
een lopende behandeling voor een (kwaadaardige) ziekte van de bekkenorganen,
cognitieve stoornis, ernstige of terminale ziekte, immobiliteit of onvermogen
zelfstandig een Nederlandstalige vragenlijst in te vullen. De inclusie vond plaats van
14 oktober 2009 tot 15 december 2012.
Vrouwen met één of meer van deze klachten die wilden meedoen aan het POPPS
onderzoek werden uitgenodigd voor een lichamelijk onderzoek om de mate van
prolaps vast te stellen. Daarnaast vulden zij een aantal vragenlijsten in, werd er
informatie verzameld over medische en verloskundige voorgeschiedenis, werd de
bekkenbodemspierfunctie beoordeeld en werd een urineweginfectie uitgesloten.
Vrouwen met een milde prolaps konden deelnemen aan het eerste POPPS onderzoek
en vrouwen met een matige tot ernstige prolaps aan het tweede POPPS onderzoek.
Bekkenfysiotherapie en afwachten bij een milde prolaps (POPPS studie 1)
Deelnemende vrouwen kregen door middel van loting een behandeling toegewezen

Ja
1.	Heeft u wel eens een zwelling in de vagina (schede)
gezien of gevoeld?
2. 	Heeft u wel eens een zwaar of drukkend gevoel in het
bekkengebied?
3. 	Verliest u wel eens ongewenst urine?
4. 	Moet u wel eens met de vingers tegen de vaginawand
drukken om urine kwijt te raken?
5. 	Moet u wel eens met de vingers tegen de vaginawand
drukken om ontlasting kwijt te raken?
FIGUUR 2 SCREEN EN DE VR AG EN LIJST
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(bekkenfysiotherapie of afwachten). Deelnemers in de bekkenfysiotherapiegroep
werden verwezen naar een bekkenfysiotherapeut. Deze gaf uitleg over de bekkenbodem
en over bekkenbodemproblemen en stelde een individueel oefenschema op. Alle
deelnemers leerden hun bekkenbodem bewust aan te spannen vóór druk verhogende
momenten (bijvoorbeeld hoesten, niezen, tillen) en er werd aandacht besteed aan
leefstijl en toiletgewoonten. Vrouwen in de afwachtengroep kregen uitleg over de
bevindingen bij het lichamelijk onderzoek. Zij kregen geen behandeling en geen
adviezen, maar mochten wel hun huisarts bezoeken als ze dat wilden.
Bekkenfysiotherapie en pessarium bij een matige tot ernstige prolaps (POPPS
studie 2)
Deelnemende vrouwen kregen door middel van loting een behandeling toegewezen
(bekkenfysiotherapie of een pessarium). Deelnemers in de bekkenfysiotherapiegroep
werden verwezen naar een bekkenfysiotherapeut en kregen dezelfde behandeling als
vrouwen met een milde prolaps. Vrouwen in de pessariumgroep kregen, in maximaal
3 aanmeetpogingen, een pessarium aangemeten.
Vervolgafspraken en uitkomstmaten
Na 3, 12 en 24 maanden werden vervolgafspraken gemaakt om het effect
van de behandelingen te kunnen meten. De belangrijkste maat om het effect
van de behandelingen te beoordelen was de verandering van de hoeveelheid
bekkenbodemklachten (gemeten met de Pelvic Floor Distress Inventory-20 (PFDI20) vragenlijst). Er werd ook gekeken naar de subjectieve verandering van klachten
met behulp van een algemene vraag: “Sinds ik deelneem aan dit onderzoek zijn
mijn klachten: sterk verbeterd, verbeterd, ongeveer gelijk gebleven, verslechterd of
sterk verslechterd.” Verder werden de invloed van klachten op het dagelijks leven,
de algemene kwaliteit van leven, het seksueel functioneren, de mate van prolaps, de
bekkenbodemspierfunctie en de kosten onderzocht.

B EL A N G R I J K ST E B E V I N D I N G EN
In Hoofdstuk 2 wordt de opzet van het POPPS onderzoek in detail beschreven. Ook
beschrijft dit hoofdstuk de uitdagingen die we tegen kwamen en onze oplossingen
hiervoor.
Aan de eerste POPPS studie hebben 287 vrouwen met een milde prolaps meegedaan.
Hiervan kregen 145 bekkenfysiotherapie, 142 wachtten af. Hoofdstuk 3 beschrijft
het verschil tussen bekkenfysiotherapie en afwachten op de korte termijn (3
maanden). De PFDI-20 score van deelnemers in de bekkenfysiotherapiegroep
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verbeterde gemiddeld 9,1 punten meer dan die van deelnemers in de afwachtengroep
(95% betrouwbaarheidsinterval (BI) 2,8 tot 15,4). Hoewel dit verschil statistisch
significant is, weten we niet zeker of het groot genoeg is om voor patiënten
relevant te zijn (het klinisch relevante verschil, met andere woorden: of patiënten
ook daadwerkelijk een verschil in klachten zullen merken). Desondanks gaf 57%
van de deelnemers in de bekkenfysiotherapiegroep aan dat hun klachten verbeterd
waren. In de afwachtengroep was dit slechts 13% (hierbij verbeterden de klachten
dus spontaan, zonder behandeling). In Hoofdstuk 4 wordt het verschil tussen
bekkenfysiotherapie en afwachten op de lange termijn beschreven. Net als op de
korte termijn was bekkenfysiotherapie beter dan afwachten. Gedurende de twee jaar
dat de vrouwen gevolgd werden, verbeterde de PFDI-20 score van deelnemers in de
bekkenfysiotherapiegroep gemiddeld 12,2 punten meer dan die van vrouwen in de
afwachtengroep (95% BI 7,2 tot 17,2). Dit verschil was echter nog steeds kleiner dan
het vooraf geschatte klinisch relevante verschil van 15 punten. Van de deelnemers in
de bekkenfysiotherapiegroep gaf 43% aan dat hun klachten verbeterd waren. In de
afwachtengroep was dit 14%. Een subgroep analyse liet zien dat bekkenfysiotherapie
effectiever was voor vrouwen die bij aanvang van de studie meer klachten (oftewel
een hogere PFDI-20 score) hadden. Bekkenfysiotherapie was effectiever maar ook
duurder dan afwachten. Bekkenfysiotherapie kostte gemiddeld €330,- per persoon,
afwachten kostte gemiddeld €91,- per persoon. De kosten voor incontinentiemateriaal
waren echter lager in de bekkenfysiotherapiegroep (€40,- versus €77,- in de
afwachtengroep).
Hoofdstuk 5 beschrijft de resultaten van de tweede POPPS studie. Hieraan hebben
162 vrouwen met een matige tot ernstige prolaps meegedaan. Er werden 82
vrouwen behandeld met een pessarium en 80 vrouwen kregen bekkenfysiotherapie.
Gedurende de twee jaar dat de vrouwen gevolgd werden was er geen significant
verschil tussen behandeling met een pessarium of bekkenfysiotherapie. Het
verschil tussen de groepen was -3,7 punten (95% BI -12,8 tot 5,3) in het voordeel
van de pessariumgroep. Vrouwen met typische prolapsklachten hadden meer
baat bij een pessarium dan bij bekkenfysiotherapie. Daarnaast was een pessarium
goedkoper dan bekkenfysiotherapie. Een pessariumbehandeling kostte gemiddeld
€290,- per persoon, bekkenfysiotherapie kostte gemiddeld €410,- per persoon. De
pessariumbehandeling ging bij 60% van de vrouwen gepaard met milde bijwerkingen,
zoals vaginale afscheiding of toename van urineverlies. Bekkenfysiotherapie had
geen bijwerkingen.
Het effect van beide behandelingen was lager dan verwacht. Dit heeft mogelijk te
maken met de manier waarop de vrouwen in het onderzoek terecht kwamen. De
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screenende vragenlijst die we gebruikt hebben was erg gevoelig en daardoor kwamen
ook vrouwen met milde klachten in aanmerking voor deelname aan het onderzoek.
Deze vrouwen waren anders misschien niet met hun klachten naar de huisarts
gegaan. Mogelijk is hierdoor het effect van de behandelingen onderschat, want bij
weinig klachten zal een behandeling ook weinig verbetering geven. Een onderzoek
onder vrouwen die zelf met klachten bij de huisarts komen en die behoefte hebben
aan behandeling zou hierover meer duidelijkheid kunnen geven.
In Hoofdstuk 6 worden voorspellers voor seksuele inactiviteit en seksueel functioneren
onderzocht. Hiervoor werden de gegevens gebruikt van alle vrouwen die voor het
POPPS onderzoek een baseline meting gehad hadden. Van deze vrouwen was 62%
seksueel actief. Oudere vrouwen en vrouwen met een lager opleidingsniveau waren
minder vaak seksueel actief. Bekkenbodemklachten of de aanwezigheid van een
prolaps speelden hierbij geen rol. Voor de vrouwen die wel seksueel actief waren gold
dat het seksueel functioneren minder goed was als zij meer bekkenbodemklachten
hadden, of als zij in het verleden een bekkenbodemoperatie gehad hadden. De
aanwezigheid en ernst van een prolaps bij het lichamelijk onderzoek had geen invloed
op het seksueel functioneren.
Onderzoek onder vrouwen die met klachten bij een gynaecoloog kwamen (in de
tweede en derde lijn) heeft laten zien dat een prolaps van de vagina voorwand of de
vagina achterwand pas klachten geeft als deze voorbij het hymen reikt. Een prolaps
van de baarmoeder (of de top van de vagina als de baarmoeder verwijderd is) geeft
al klachten vanaf 5 centimeter boven het hymen. Op basis van deze gegevens wordt
wel gezegd dat een milde prolaps normaal is en geen behandeling behoeft. Het is
echter onzeker of dit ook geldt voor vrouwen die door de huisarts gezien worden (de
eerste lijn). In Hoofdstuk 7 wordt daarom de bruikbaarheid van deze afkappunten (het
hymen en 5 centimeter boven het hymen) in de eerste lijn onderzocht. Hiervoor zijn
de gegevens gebruikt van alle vrouwen die voor het POPPS onderzoek een baseline
meting gehad hadden. In deze populatie hadden de afkappunten een redelijke
specificiteit, maar de sensitiviteit was laag. Dit betekent dat er veel vrouwen zijn die
wel klachten hebben terwijl hun prolaps niet voorbij het hymen reikt (of voorbij het
punt 5 centimeter boven het hymen bij een baarmoeder prolaps). De afkappunten zijn
daarom niet geschikt om in de eerste lijn te gebruiken.
Voor de voorlichting van vrouwen over behandelmogelijkheden bij een prolaps die
klachten geeft is het belangrijk dat huisartsen weten voor wie een behandeling geschikt
is. Het aanmeten van een pessarium lukt niet bij iedereen. In de tweede POPPS studie
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kon bij 42% van de vrouwen geen pessarium aangemeten worden. In Hoofdstuk 8
wordt beschreven welke gegevens voorspellend zijn voor het mislukken van het
aanmeten van een pessarium. De kans op een mislukte aanmeting bleek groter te
zijn bij vrouwen met een onderactieve bekkenbodem (slappe bekkenbodemspieren),
bij zwaardere vrouwen en bij jongere vrouwen. Mogelijk is een pessarium voor deze
vrouwen minder geschikt. Er is echter meer onderzoek nodig voordat we dit met
zekerheid kunnen zeggen.
Ook bekkenfysiotherapie lijkt niet voor iedereen geschikt. Na twee jaar gaf 43%
van de vrouwen met een milde prolaps en 34% van de vrouwen met een matige
tot ernstige prolaps aan dat hun klachten verbeterd waren sinds de start van de
bekkenfysiotherapie. Hieruit blijkt dat niet iedereen baat heeft bij bekkenfysiotherapie.
In Hoofdstuk 9 wordt beschreven welke gegevens voorspellend zijn voor een
geslaagde bekkenfysiotherapie behandeling. Hiervoor gebruikten we de gegevens
van alle vrouwen die bekkenfysiotherapie gehad hadden (uit beide POPPS studies).
Uit dit onderzoek bleek dat een voorgeschiedenis met één of meer problemen rond
de bevalling (een hoog geboortegewicht (≥ 4000 gram), een episiotomie (knip),
een ruptuur (inscheuren), een tangverlossing of een vacuümverlossing) en een
minder ernstige prolaps (boven het hymen) een grotere kans gaf op een geslaagde
behandeling. Bij oudere vrouwen was de kans op succes juist iets kleiner. Op basis
van deze voorspellers kunnen we echter niet met 100% zekerheid voorspellen bij wie
bekkenfysiotherapie zal helpen en bij wie niet. Waarschijnlijk spelen ook nog andere
factoren een rol. Voordat deze gegevens gebruikt kunnen worden in de praktijk is
daarom eerst meer onderzoek nodig.
In onderzoeken naar behandelingen zoals het POPPS onderzoek worden vaak
vragenlijsten gebruikt om verandering van klachten te meten. Wij gebruikten
hiervoor de PFDI-20, een vragenlijst die kijkt naar de last van bekkenbodemklachten.
Hoofdstuk 10 beschrijft een onderzoek naar het klinisch relevante verschil in
vragenlijstscore voor de PFDI-20. Met andere woorden, bij welk verschil in
vragenlijstscore (voor en na behandeling) merkt een patiënt daadwerkelijk een
verschil in klachten. Het blijkt dat een door de patiënt ervaren verbetering van
bekkenbodemklachten overeenkomt met een verschil in PFDI-20 score van ten
minste 13,5 punten. Het verschil tussen de behandelingen in POPPS studie 1 was 12,2
punten. Dit zou betekenen dat het verschil tussen bekkenfysiotherapie en afwachten
voor een patiënt niet merkbaar is. Het effect van bekkenfysiotherapie lijkt dus tegen
te vallen. Deze 12,2 punten zijn echter een gemiddelde van de hele groep. Binnen de
groep zijn er ook vrouwen die wel voldoende (meer dan 13,5 punten) verbeterd zijn. Een
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andere manier om met behulp van het klinisch relevante verschil de effectiviteit van
een behandeling te beoordelen is de “number needed to treat (NNT)”. Dit is het aantal
patiënten dat een nieuwe behandeling (bekkenfysiotherapie) moet krijgen ten opzichte
van de referentiebehandeling (afwachten) om bij één extra patiënt een gunstige
uitkomst (een verschil in PFDI-20 score van minstens 13,5 punten) te verkrijgen. In onze
studie was de NNT 5,6 (95% BI 3,3 tot 18,4). Dit betekent dat er ongeveer zes vrouwen
met bekkenfysiotherapie behandeld moeten worden om te zorgen dat er één extra
vrouw baat bij heeft. Voor de tweede POPPS studie hebben we geen NNT berekend
omdat het verschil tussen bekkenfysiotherapie en pessarium (3,7 punten) te klein was.

A LG E M EN E CO N CLU S I E S EN A A N B E V ELI N G EN
Het POPPS onderzoek heeft laten zien dat bekkenfysiotherapie bij vrouwen met een
milde prolaps meer verbetering van bekkenbodemklachten geeft dan afwachten.
We weten echter niet zeker of het verschil tussen bekkenfysiotherapie en afwachten
groot genoeg (klinisch relevant) is. Over het algemeen wordt een prolaps na verloop
van tijd niet erger. Daarnaast weten we niet of we door vroeg te behandelen kunnen
voorkomen dat prolapsklachten erger worden. Afwachten tot klachten erger worden
zou daarom een goede optie kunnen zijn, vooral voor vrouwen met een milde prolaps
die hier weinig tot geen last van hebben. Bij hinderlijke klachten en een milde prolaps
is bekkenfysiotherapie te overwegen. Niet alle vrouwen zullen baat hebben bij
bekkenfysiotherapie, maar we kunnen nog niet goed genoeg voorspellen bij wie het
wel of niet zal helpen.
Voor vrouwen met een matige tot ernstige prolaps en typische prolapsklachten (zoals
een balgevoel in de vagina of een zwaar gevoel in het bekkengebied) die een nietoperatieve behandeling wensen is ons advies om te starten met een pessarium.
Hierbij is het wel belangrijk om aan de patiënt uit te leggen dat het aanmeten van een
pessarium niet bij iedereen lukt en dat een pessarium vaak milde bijwerkingen heeft.
Voor vrouwen met een matige tot ernstige prolaps die vooral blaas- of darmklachten
hebben kunnen we op basis van onze onderzoeksresultaten geen voorkeur uitspreken
voor bekkenfysiotherapie of een pessarium. Huisartsen kunnen de voor- en nadelen
van beide behandelingen bespreken met hun patiënt, zodat deze een geïnformeerde
keuze kan maken.
Veel vrouwen vinden het lastig om prolapsklachten met de huisarts te bespreken.3
Routinematig screenen in de huisartspraktijk, zoals wij voor de POPPS studies gedaan
hebben, bevelen wij echter niet aan omdat hierdoor ook vrouwen met milde klachten
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(zonder behoefte aan behandeling) opgespoord worden. Een proactieve houding
van huisartsen kan mogelijk wel bijdragen aan het verminderen van de barrière
om prolapsklachten met de huisarts te bespreken. Wanneer de huisarts per toeval
een prolaps ziet, bijvoorbeeld tijdens het maken van een uitstrijkje, zou hij kunnen
vragen naar bekkenbodemklachten en, indien gewenst, uitleg kunnen geven over de
behandelmogelijkheden.
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ABBREVIATIONS

ABBREVIATI ONS

AUC

Area Under the Curve							

BMI

Body Mass Index								

CEA

Cost Effectiveness Analysis							

CI

Confidence Interval							

CRADI-8

ColoRectal Anal Distress Inventory-8 (range 0-100)					

CUA

Cost Utility Analysis							

EQ-5D

EuroQol 5 Dimensions							

ICER

Incremental Cost Effectiveness Ratio					

ICS

International Continence Society						

ICUR

Incremental Cost Utility Ratio							

IQR

Inter Quartile Range							

ITT

Intention To Treat							

LogR

Logistic Regression Analysis						

LR

Linear Regression Analysis							

MCS-12

Mental Component Health Summary (SF-12) (range 0-100); 1998 norm based scores

MOS-SF-12 Medical Outcomes Study Short Form Health Survey-12 version 1
NVFB	Nederlandse Vereniging voor Fysiotherapie bij Bekkenproblematiek en Pré- en
Postpartum Gezondheidszorg / Dutch Pelvic Physiotherapists’ Organisation
OR

Odds Ratio

PCS-12

Physical Component Health Summary (SF-12) (range 0-100 ); 1998 norm based scores

PFDI-20

Pelvic Floor Distress Inventory-20 (range 0-300)

PFIQ-7

Pelvic Floor Impact Questionnaire-7 (range 0-300)

PFMT

Pelvic Floor Muscle Training

PISQ-12

Pelvic Organ Prolapse/Incontinence Sexuality Questionnaire-12 (range 0-48)

POPDI-6

Pelvic Organ Prolapse Distress Inventory-6 (range 0-100)

POPPS	Pelvic Organ Prolapse in Primary Care: Effects of Pelvic Floor Muscle Training and
Pessary Treatment Study
POP-Q

Pelvic Organ Prolapse Quantification

PP

Per Protocol

QALY

Quality Adjusted Life Year

RCT

Randomized Controlled Trial

ROC

Receiver Operating Characteristics

UDI-6

Urinary Distress Inventory-6 (range 0-100)
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Fysiotherapie Medisch Centrum Zuid

Groningen

A.M. van Kuyk

Bekkenfysiotherapie Martini Ziekenhuis Groningen

Groningen

C.A. Baanen

Bekkenfysiotherapie De Weide

Hoogeveen

M.A. Elling

Van Kasteel Training & Therapie

Hoogezand

A. v/d Vegt

Van der Vegt Fysiotherapie

Winsum
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ABOUT CHANTAL PANMAN

C U R R I C U LU M V ITA E
Chantal Panman was born in Stadskanaal, the Netherlands, as the oldest of four
children, on April 8th 1986. She attended secondary school at Ubbo Emmius in
Stadskanaal and she graduated from Gymnasium in 2004. Subsequently, she started
studying Medicine at the Erasmus University in Rotterdam. She developed an interest
for both clinical practice and research and during her study Medicine she also
performed a research master’s program in Neuroscience at the Erasmus University.
She investigated auditory processing disorders in young children under supervision of
prof. dr. J.G.G. Borst and dr. ir. A. Goedegebure and in 2009 she obtained her Master
of Science degree in Neuroscience. She obtained her medical degree (cum laude)
in July 2011. From July 2011 until February 2012 she worked as a resident geriatric
medicine in a nursery home in Deurne. In March 2012 she started her PhD project on
the conservative treatments of pelvic organ prolapse in primary care and combined
that with the general practitioner vocational training (AIOTO) at the Department of
General Practice of the University Medical Center Groningen. During this PhD project,
she worked closely together with Marian Wiegersma and this work resulted in a joint
thesis under supervision of prof. dr. M.Y. Berger and dr. J.H. Dekker. During her PhD
project she also obtained her registration as epidemiologist B from The Netherlands
Epidemiology Society. Chantal expects to be a general practitioner by the beginning
of 2018.
From July 2012 until June 2015 she was the treasurer of the Dutch aioto-network;
this network unites all Dutch general practitioner trainees who combine their general
practitioner vocational training with a PhD project.
Chantal married Reinard Everts on July 5th 2013. Together they have two sons,
Ties (2014) and Hidde (2016).
Contact: chantalpanman@gmail.com
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P ER S O O N LI J K DA N K WO O R D
Tenslotte wil ik nog een aantal mensen bedanken.
Janny, jou wil ik allereerst bedanken. Jouw kennis over urogynaecologie is ongekend en
heeft heel veel bijgedragen aan alle artikelen die ik geschreven heb. Jouw enthousiasme
is aanstekelijk en ik heb je integriteit, kritische blik en snelle reacties altijd erg gewaardeerd. Je had zelfs bij de zoveelste versie nog suggesties waarmee we een artikel nog
verder konden verbeteren. Bedankt dat je me gecoacht heb om een goede onderzoeker
te worden, voor alle dingen die ik van je geleerd heb en dat ik altijd bij je binnen kon lopen.
Marjolein, dank voor de kans die je me gegeven hebt om onderzoek te doen binnen
de Huisartsgeneeskunde. Een deel van het traject was je wat meer op de achtergrond
betrokken maar je wist tijdens onze besprekingen toch altijd weer de juiste vragen te
stellen. Jouw kritische blik op de methodologische en klinische aspecten leidde altijd
weer tot een verbetering van mijn manuscripten.
Boudewijn, je hebt me ontelbare keren geholpen met lastige statistische vraagstukken.
Je was altijd bereid om tijd voor me vrij te maken en om dingen na te zoeken. Dank
voor de fijne samenwerking en voor alles wat ik van je geleerd heb.
Alle collegae van de afdeling Huisartsgeneeskunde dank voor jullie betrokkenheid
en gezelligheid. Ik heb me op de 4e verdieping altijd erg thuis gevoeld. Marian,
Marian, Marije, Gea en Floor; in de afgelopen jaren hebben we elkaar veel geholpen
om door het oerwoud van TSP-plannen, geldaanvragen, opleidingsplannen voor de
epidemiologie en de huisartsopleiding heen te komen. Natuurlijk was dit erg handig en
praktisch maar bovenal vond ik het erg gezellig om jullie als collegae en vriendinnen
te hebben; de gezellige gesprekjes, etentjes, cursussen, congressen, bruiloften, en
verhalen over kinderen die we konden delen maakten het werk nog net iets leuker.
Daan, Floor, Heleen, Freek en Marian jullie zijn fijne kamergenoten. Bedankt voor de
gezellige koffiemomentjes en dat we zowel werk als lief en leed konden delen.
Marian, ik heb de afgelopen 5 jaar met heel erg veel plezier met je samengewerkt,
ontzettend bedankt daarvoor. Hoewel we verschillend zijn qua persoonlijkheid en
manier van werken denk ik dat we elkaar goed aangevuld hebben. Ik ben ontzettend
trots op ons eindresultaat en het voelt als de perfecte afsluiter om vandaag allebei
onze verdediging te mogen doen.
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Ook wil ik graag de huisartsopleiding bedanken, in het bijzonder mijn opleiders in het
eerste jaar. Gerda en Jan Willem, ik heb een heel fijn (anderhalf)jaar bij jullie gehad.
Jullie betrokkenheid bij mijn onderzoek maakte het combineren van opleiding en
onderzoek haalbaar. Ik heb het in huisartsenpraktijk Meander iedere dag naar mijn
zin gehad en wil jullie, samen met alle andere collegae binnen de praktijk, daarvoor
danken. Met nog slechts 1 jaar huisartsopleiding voor de boeg komt het moment dat
ik weer terug kan keren naar dit warme nest weer snel dichterbij.
Carien, het was fijn om positieve en negatieve dingen van een promotie-onderzoek te
kunnen delen met iemand die in hetzelfde schuitje zit. Daarnaast ben ik erg blij dat we
ondanks de grote afstand nog steeds af en toe gezellig bijkletsen en/of leuke dingen
doen samen.
Daan, we zijn al meer dan 10 jaar vriendinnen en daar ben ik heel blij mee. Ik vind het
fijn dat we dit kunnen delen en dat je mijn paranimf bent. Laten we snel weer een
aantal data plannen met onze mannen zodat de gezellige weekendjes in stand blijven.
Siem, dat jij als paranimf naast me staat voelt heel vanzelfsprekend. Je bent vanaf het
begin altijd geïnteresseerd en betrokken geweest bij mijn onderzoek en daar ben ik
heel dankbaar voor. Een fijnere zus kan ik me niet wensen.
Lieve (schoon)familie en vrienden, het is eindelijk klaar! Ik realiseer me dat het hele
traject om huisarts te worden en om daarnaast een promotieonderzoek te doen
ingewikkeld in elkaar zit maar jullie blijven de moeite nemen om te begrijpen wat ik
aan het doen ben en wat er nog komen gaat. Mam, Geert en Carla dank dat jullie altijd
voor me klaar staan en voor jullie onuitputtelijke interesse in alles wat ik doe.
En als laatste, mijn mannen aan wie ik het allermeeste dank verschuldigd ben. Lieve
Ties en Hidde, ik ben hartstikke trots dat jullie mijn kleine mannen zijn. Nu dit boekje
klaar is komt er meer tijd om samen boekjes te lezen, liedjes te zingen en kopjes thee
te drinken. Lieve Rein, we hebben een aantal heel drukke jaren achter de rug waarin
we een heleboel mooie momenten hebben beleefd samen. Jij bent al heel lang mijn
thuisbasis en samen met onze kleine mannetjes ben je mijn alles. Jij stimuleert me en
haalt het beste in mij naar boven. Lieve mannen, ik geniet er van om met jullie samen
te zijn en ik ben enorm gelukkig met jullie!
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ABOUT MARIAN WI EG ERSMA

C U R R I C U LU M V ITA E
Marian Wiegersma was born in Drachten, the Netherlands, as the oldest of three
children, on November 10th 1986. She graduated from secondary school at the
Drachtster Lyceum in Drachten and started to study Medicine at the University of
Groningen in 2005. She always had a preference for general practice and during
the last year of her medicine study she developed a special interest in scientific
research. After graduating Medicine and receiving her medical doctor degree in
2011 she started her PhD research on the conservative treatment of pelvic organ
prolapse in primary care at the department of General Practice of the University
Medical Center Groningen. She combined this research with the general practitioner
vocational training (AIOTO). She also obtained her registration as Epidemiologist B
from The Netherlands Epidemiology Society. During her PhD project, she worked
closely together with Chantal Panman. Their work resulted in this joint thesis under
supervision of Prof. Dr. M.Y. Berger and Dr. J.H. Dekker. Marian expects to be a general
practitioner by the beginning of 2018.
Marian lives together with Cor Bosma. Together they have a daughter Nynke (2015).
Contact: marian@wiegersma.nl
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P ER S O O N LI J K DA N K WO O R D
Er zijn veel mensen betrokken geweest bij het tot stand komen van dit proefschrift.
Een aantal van hen wil ik hier persoonlijk bedanken.
Janny, dankzij jou werd mijn interesse voor wetenschappelijk onderzoek gewekt.
Bedankt voor je onuitputtelijke enthousiasme en betrokkenheid. Jouw deur stond
altijd open en dat was erg fijn. Jouw gedrevenheid is inspirerend. Ik heb veel van je
geleerd, als onderzoeker maar ook als persoon. Een betere dagelijks begeleidster had
ik me niet kunnen wensen.
Marjolein, dankzij jouw kritische blik heb je een grote bijdrage geleverd aan de kwaliteit
van dit proefschrift. Je hebt me gemotiveerd om naast mijn promotie en mijn opleiding
tot huisarts ook nog de registratie tot epidemioloog B te behalen. Bedankt daarvoor.
Boudewijn, bedankt dat ik altijd bij je terecht kon met methodologische en statistische
vragen. Dankzij jou ben ik statistiek zelfs een beetje leuk gaan vinden!
Alle collega’s van de afdeling huisartsgeneeskunde, met name van de 4e verdieping,
wil ik bedanken. Dankzij jullie heb ik het erg naar mijn zin gehad tijdens mijn
promotieonderzoek. Ik heb veel van jullie geleerd en het was vooral ook heel gezellig!
Gea, Marije, Marian, Floor en Chantal, bedankt voor de leuke tijd tijdens de etentjes
en de cursussen die we samen gevolgd hebben. Kamergenoten Daan, Floor, Freek,
Heleen en Chantal, het was fijn om zo nu en dan met elkaar mee te denken over lastige
vragen en gelukkig was er altijd tijd voor een praatje of het halen van een kop lekkere
koffie.
Chantal, toen jij kwam konden we samen de inclusie van patiënten weer oppakken.
Het was een hele klus, maar het is ons gelukt! Ik vond het fijn om met jou samen
te werken en ik bewonder jouw organisatietalent. Het proefschrift was zonder jou
nooit zo mooi geworden. We hebben de afgelopen 5 jaar niet alleen onze promotie,
maar ook vele andere life-events samen gedeeld: trouwen, kinderen krijgen, huisarts
worden. Ik vind het leuk dat we dit traject samen afsluiten en ik hoop dat we ook na
onze promotie vriendinnen blijven.
Ook vanuit de opleiding was er steun: Ik ben de SBOH en de Huisartsopleiding
Groningen erg dankbaar voor het volgen van een AIOTO-traject. In het bijzonder
wil ik hier ook René Comello bedanken, mijn opleider in het eerste jaar. Ook al had
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je niet veel met wetenschappelijk onderzoek, het combineren van onderzoek en
huisartsopleiding was dankzij jou geen enkel probleem. Ik heb het erg naar mijn zin
gehad bij jullie in de praktijk.
Marije en Maaike, vriendinnen vanaf de middelbare school, ook al zien we elkaar
niet veel, op belangrijke momenten staan jullie voor mij klaar en daar ben ik jullie
erg dankbaar voor. Lisette en Marjolein, bedankt voor de gezelligheid tijdens onze
eetafspraakjes. Klaske, Annie en Nynke, ik vind het fijn dat we zo dicht bij elkaar wonen
en altijd bij elkaar terecht kunnen.
Anje, Tineke, Jellina en Gemma, zonder jullie was het voor mij niet mogelijk geweest
mijn promotieonderzoek en mijn werk als huisarts in opleiding voort te zetten. Bedankt
voor jullie inzet en flexibiliteit.
Beste familie en schoonfamilie, het is niet altijd makkelijk om uit te leggen wat
‘promoveren’ is en wat je dan precies aan het doen bent, maar toch hadden jullie altijd
belangstelling voor mijn werk. Heit en mem, jullie staan altijd voor me klaar en steunen
me in alles wat ik doe. Jullie hebben me altijd gestimuleerd om er uit te halen wat er in
zit en daardoor ben ik geworden wie ik ben. Sytske en Willemien, ik vindt het leuk dat
jullie mijn paranimfen willen zijn!
Tot slot Cor en Nynke, de belangrijkste personen in mijn leven. Lieve Nynke, als ik jou
zie wordt ik meteen blij. Door jou is het altijd leuk om weer naar huis te gaan. Cor, we
zijn al heel wat jaren samen en hebben de laatste twee jaar heel wat voor onze kiezen
gehad. Ook al begrijp jij niet altijd wat ik aan het doen ben, je bent altijd geïnteresseerd
en ik kan altijd mijn verhaal bij je kwijt. Zonder jouw steun was dit proefschrift er niet
geweest. Bedankt voor alles!
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