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Abstract
Objectives To clarify which parameters are associated with unsuccessful pessary fitting for pelvic organ prolapse (POP) at 
up to 3 months follow-up.
Methods Embase, PubMed and Cochrane CENTRAL library were searched in May 2020. Inclusion criteria were: (1) pessary 
fitting attempted in women with symptomatic POP; (2) pessary fitting success among the study outcomes with a maximal 
follow-up of 3 months; (3) baseline parameters compared between successful and unsuccessful group. A meta-analysis was 
performed using the random effects model.
Main results Twenty-four studies were included in the meta-analysis. Parameters associated with unsuccessful pessary fit-
ting were: age (OR 0.70, 95% CI 0.56–0.86); BMI (OR 1.35, 95% CI 1.08–1.70); menopause (OR 0.65 95% CI 0.47–0.88); 
de novo stress urinary incontinence (OR 5.59, 95% CI 2.24–13.99); prior surgery, i.e. hysterectomy (OR 1.88, 95% CI 
1.48–2.40), POP surgery (OR 2.13, 95% CI 1.34–3.38), pelvic surgery (OR 1.81, 05% CI 1.01–3.26) and incontinence 
surgery (OR 1.87, 95% CI 1.08–3.25); Colorectal-Anal Distress Inventory-8 scores (OR 1.92, 95% CI 1.22–3.02); solitary 
predominant posterior compartment POP (OR 1.59, 95% CI 1.08–2.35); total vaginal length (OR 0.56, 95% CI 0.32–0.97); 
wide introitus (OR 4.85, 95% CI 1.60–14.68); levator ani avulsion (OR 2.47, 95% CI 1.35–4.53) and hiatal area on maximum 
Valsalva (OR 1.89, 95% CI 1.27–2.80).
Conclusion During counselling for pessary treatment a higher risk of failure due to the aforementioned parameters should be 
discussed and modifiable parameters should be addressed. More research is needed on the association between anatomical 
parameters and specific reasons for unsuccessful pessary fitting.

Keywords Pelvic organ prolapse · Vaginal pessaries · Pessary fitting · Predictive factors · Predictive parameters · Patients’ 
characteristics

Abbreviations
BMI  Body mass index
CRADI-8  Colorectal-Anal Distress Inventory-8

GH  Genital hiatus
HRT  Hormone replacement therapy
POP  Pelvic organ prolapse
SUI  Stress urinary incontinence
TPUS  Transperineal ultrasound
TVL  Total vaginal length

Introduction

Vaginal pessaries are widely used as a conservative treat-
ment option in the management of pelvic organ prolapse 
(POP) [1, 2] and have proven effective in relieving POP 
symptoms [3–5]. However, multiple attempts with differ-
ent pessaries are sometimes required before obtaining an 
adequate fit [6]. Additionally, pessary fitting is reported as 
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unsuccessful in up to 59% of the women [7], the most com-
mon reasons being pessary dislodgment, discomfort/pain, de 
novo urinary symptoms and failure to relieve POP symptoms 
[8]. Many studies have been published on the factors asso-
ciated with (un) successful pessary fitting for POP [7–39]. 
Among other potential predictors, age, body mass index 
(BMI), prior surgeries, predominant POP compartments and 
advanced POP have been assessed, but results differ across 
studies. It is thus necessary to clarify which parameters are 
associated with unsuccessful pessary fitting. This knowl-
edge could improve the clinical practice of physicians deal-
ing with POP: the counselling for pessary treatment would 
be more effective and more targeted, and potential param-
eters associated with failure would be known and discussed 
with the patient. In addition, modifiable factors could be 
addressed to increase the probability of success.

The aim of the current review and meta-analysis is to 
clarify which clinical, demographical and anatomical 
(assessed by clinical examination or imaging techniques) 
parameters are associated with unsuccessful pessary fitting 
for POP up to 3 months follow-up. A maximum of 3 months 
follow-up was chosen to focus on pessary fitting process 
instead of long-term pessary use.

Methods

Sources

The first author searched Emtree/MeSH terms and keywords 
related to prolapse, pessary and the exposures (i.e. param-
eters associated with unsuccessful pessary fitting) through 
Embase, PubMed and the Cochrane CENTRAL library. The 
outcome, e.g. unsuccessful pessary fitting, was not included 
in the search to avoid the risk of missing relevant records. 
The terms searched through Embase are reported in Table 1 
(the same search strategy was translated to PubMed and 
Cochrane CENTRAL library). The final search was made 
on the 8 May 2020. No time restrictions were applied, while 
restrictions were used for language (i.e. English). All results 
were exported to RefWorks (Legacy version), and duplicates 
were removed. If an abstract and a paper reporting the same 
data were retrieved, the abstract was considered a duplicate 
and removed.

Eligibility criteria

Studies were included in which (1) pessary fitting was 
attempted in women with symptomatic POP (at least 80% 
of the study population had to have symptomatic POP), (2) 
one of the assessed outcomes was the success of “initial 
fitting” and/or “fitting process” with a maximal follow-up 
of 3 months (in the case of a longer follow-up, at least 80% 

of the unsuccessful group had to have discontinued the pes-
sary within 3 months from the initial fitting) and (3) base-
line parameters (i.e. clinical, demographic and anatomical 
parameters) were compared between the successful and 
unsuccessful group. Study design was not a selection crite-
rion and studies reported only in conference abstracts were 
not excluded. In the following, “initial fitting” will refer to 
the first visit, which is considered successful if the patient 
leaves the clinic with a pessary that stays comfortably in 
place. “Fitting process” will refer to pessary use from initial 
fitting until a defined follow-up time. It is considered suc-
cessful if the patient is still using the pessary at follow-up. 

Table 1  Embase search strategy

BMI = body mass index; TVL = total vaginal length; GH = genital 
hiatus

Emtree terms Prolapse Pessary Exposure(s)
‘pelvic 

organ 
prolapse’

‘pelvic 
floor pro-
lapse’

‘vagina pessary’ parameters
‘prediction and fore-

casting’
‘morphological trait’
‘groups by age’
‘body mass’
‘body weight’
‘gynecologic surgery’

Keywords prolapse(s)
cystocele
‘anterior 

vaginal 
wall pro-
lapse’

‘anterior 
compart-
ment 
prolapse’

‘uterus 
prolapse’

‘uterine 
prolapse’

‘descensus 
uteri’

‘vault pro-
lapse’

‘apical 
prolapse’

‘apical 
compart-
ment 
prolapse’

rectocele
enterocele
‘posterior 

vaginal 
wall pro-
lapse’

‘posterior 
compart-
ment 
prolapse’

pessar* predictor(s)
factor(s)
characteristic(s)
parameter(s)
age
BMI
weight
surger(y,ies)
hysterectom(y,ies)
compartment(s)
stage(s)
TVL
GH
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“Pessary fitting” will refer to both initial fitting and fitting 
process, if no distinction between the two is needed.

Study selection

To select records eligible for full text assessment, title and 
abstract were screened by the first and second author, inde-
pendently from each other. Any disagreement was resolved 
by discussion and the opinion of a third party (last author). 
The full text of the selected records was independently 
assessed by the same two authors. Disagreements were again 
resolved by discussion and the opinion of a third party (last 
author). The authors of a record were contacted if the full 
text of their paper was not accessible either online or at our 
institutional library and if some relevant parts of the records 
were unclear [e.g. definition of pessary fitting (un)success, 
time to follow-up, statistical significance of the observed 
differences or incorrect numbers].

Data extraction

A standardized data extraction form was created to retrieve 
the information relevant to the research question. The fol-
lowing data were extracted: reference (first author, year, 
journal citation), study design type, study setting, inclusion 
and exclusion criteria, sample size, prolapse assessment 
(i.e. Pelvic Organ Prolapse Quantification system or Baden-
Walker), pessary types used, assessment of initial fitting and/
or fitting process, definition of successful fitting, success 
rate, time to follow-up, parameters compared between suc-
cessful and unsuccessful group, significant parameters on 
univariate analysis and significant parameters on multivari-
ate analysis (if performed). In case a record reported follow-
ups beyond 3 months, only the parameters relating to the 
follow-ups of the first 3 months were extracted.

Assessment of risk of bias

The Newcastle-Ottawa Scale (NOS) for case-control stud-
ies was used to assess the risk of bias of the included full-
text articles [40]. Records only available as abstracts (i.e. no 
full-text available) were not assessed because of the limited 
amount of information they can provide. The NOS is spe-
cifically designed for non-randomized studies. It consists of 
three domains: Selection, Comparability and Exposure. The 
maximum total score is nine (four for the Selection domain, 
two for the Comparability domain and three for the Exposure 
domain). The first item assessed in the Selection domain is 
the adequacy of case definition and requires an independ-
ent validation. Since the success of pessary fitting is mostly 
patient self-reported, and no independent validation is appli-
cable, no points could be given to this item. Therefore, the 
maximum score for the Selection domain was 3. A standard 

criterion for what constitutes a high-quality study base on 
the NOS has not yet been established. Generally, a study 
scoring ≥ 7 is considered high quality [41]. However, since 
no studies could get the maximum score on the Selection 
domain, we used a score of ≥ 6 as definition of high-quality 
studies.

Data synthesis

To produce a qualitative synthesis of the results, all param-
eters assessed on their association with unsuccessful pessary 
fitting were clustered in a limited number of domains. For 
each domain one table was produced enumerating all stud-
ies in which a specific parameter was assessed on univariate 
and/or multivariate analysis.

To assess pessary fitting success rate, the weighted suc-
cess rate at different times to follow-up was calculated. Sub-
analyses were made for those studies which excluded and 
included women with unsuccessful initial fitting.

A meta-analysis of the parameters compared between 
successful and unsuccessful group in at least two records 
was performed. All available studies were combined without 
making any distinction based on the time to follow-up. A 
study was not included in the meta-analysis if the necessary 
input data were not reported and if, after having contacted 
the authors, they did not provide the requested data. In case 
of overlap between study populations of two records, the 
record with the largest sample size reporting the parameter 
of interest was included in the analysis. The meta-analysis 
was done with the Comprehensive Meta-analysis (CMA) 
version 3 software. Input data for dichotomous variables 
were number of exposed (i.e. number of patients with a spe-
cific parameter, e.g. prior hysterectomy) and sample size 
of unsuccessful and successful group, when available, or 
odds ratio (OR) and confidence intervals. In the last case, 
unadjusted ORs were used in the meta-analysis. For con-
tinuous variable input data were mean, standard deviation 
(SD) and sample size of unsuccessful and successful group 
or, if a t-test was run to compare the two groups, p value 
and sample size of the two groups. If the data were reported 
as median and range (minimum-maximum) or interquar-
tile range (IQR), the authors were contacted and asked for 
mean and SD. In case of no response, mean and SD would 
have to be imputed to include the study in the meta-analy-
sis. At first, the meta-analysis was run excluding the studies 
that required data imputation. To test if the imputed data 
would have influenced the results, the meta-analysis was 
also run after data imputation. If the data were reported as 
median and range, the mean was imputed using the method 
described by Hozo et al. [42] and the SD was imputed using 
the method described by Wan et al. [43]. If the data were 
reported as median and IQR, mean and SD were derived 
using Wan’s method. Authors were also contacted if they 
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reported a parameter as significant or not significant with-
out providing quantitative data. A random effect model was 
applied for the analysis. The summary measure used was 
OR. Heterogeneity was assessed with Q test and I-squared. 
For the significant parameters the risk of publication bias 
was assessed with the trim and fill procedure [44]. The meta-
analysis without data imputation is presented in the result 
section, while the meta-analysis with data imputation is 
reported in Appendix E.

The review was conducted in adherence to the PRISMA 
and MOOSE guidelines. The protocol of the review was not 
registered before implementation.

Results

Study selection

Using the search strategy described, 1084 unique records 
were identified. The screening of title and abstract left 151 
records. Of these, 119 were excluded after full text assess-
ment and are reported in Appendix A. Thirty-two records 
(27 papers and five conference abstracts) were included in 
the qualitative synthesis and 24 in the meta-analysis (Fig. 1).

Study characteristics

The characteristics of the 32 included records are enumer-
ated in Table 2. In the following, the included records will 
be referred to according to the numbers reported in Table 2 
and a superscript number will be used in the text. It has to 
be noted that there is an overlap between the study popula-
tions of Cheung et al. (2017) and Cheung et al. (2018) and 
Manchana (2011) and Manchana et al. (2012). In Appendix 
B the list of the authors contacted during the review process 
is reported.

Risk of bias

In Table 3 the Newcastle-Ottawa Scale scores for the three 
domains and the total scores are reported. Mean total score 
was 6.

Synthesis of results: success rate

Pessary fitting success rate ranged from 41%17 to 96%19. In 
Table 4 the weighted means at different times to follow-up 
are shown. Sub-analyses were made for those studies which 
excluded and included women with unsuccessful initial fit-
ting. When the unsuccessful initial fitting was included, the 

Fig. 1  Records identification, 
inclusions and exclusions with 
reasons

Records iden�fied through 
Pubmed database 

(n=464)

Records iden�fied through 
Cochrane CENTRAL library

(n=81)

Records a�er duplicates removed 
(n=1084)

Full-text records assessed for 
eligibility
(n=151)

Full-text records excluded with reasons 
(n = 119)

1. No comparison between successful 
and unsuccessful group (n=29)

2. No original paper (n=28)

3. Pessary fi�ng not assessed (n=25)

4. Longer follow-up and < 80% of the 
unsuccessful group discon�nued within 
three months) (n=19)

5. Unsuccessful fi�ng process as 
exclusion criterium (n=12)

6. Full text not retrieved (n=3)

7. < 80% of the sample had a POP (n=2)

8. Overlap study popula�ons (n=1)

Records included in qualita�ve 
synthesis

(n=32, i.e. 27 ar�cles, 5 abstracts)

Records included in 
quan�ta�ve synthesis 

(meta-analysis)
(n =24)

Records iden�fied through 
Embase database 

(n=1115)

Duplicates removed
(n = 576)

Records excluded 
(n=8)

1. Not enough 
informa�on (2 ar�cles, 
5 abstracts)

2. Data provided per 
age groups instead of 
outcome groups (1 
ar�cle)

Records excluded by 
�tle/abstract screening

(n = 933)
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success rates were overall lower (data at 3–4 weeks and 
3 months). No sub-analysis was run for studies assessing 

fitting process success rate at 1/2 weeks, because only one 
study excluded women with unsuccessful initial  fitting2.

Synthesis of results: parameters

The parameters assessed on their association with unsuc-
cessful pessary fitting by different authors were clustered 
into nine domains: (1) Demographics, (2) Obstetric history, 
(3) (Uro) gynaecological symptoms and medications, (4) 
Prior surgeries, (5) General history, (6) Questionnaires, (7) 
POP and pelvic floor assessment, (8) Pessary and (9) Imag-
ing. Appendix C shows the domain tables enumerating all 
studies in which a specific parameter was assessed on uni-
variate and/or multivariate analysis. The results of the meta-
analysis excluding imputed data are shown in Table 5 and 
the corresponding forest plots in Figs. 2, 3, 4, 5, 6, 7, 8, 9, 
10, 11, 12, 13, and 14 (significant parameters) and Appendix 
D (non-significant parameters).

Parameters associated with unsuccessful pessary fitting 
are: younger age, higher BMI, pre-menopausal status, stress 
urinary incontinence (SUI), prior surgery (i.e. hysterectomy, 
POP surgery, pelvic surgery, and incontinence surgery), 
higher Colorectal-Anal Distress Inventory-8 (CRADI-8) 
scores (which assess symptoms of obstructive defecation, 
anal incontinence, pain during defecation, faecal urgency 
and rectal bulging), shorter total vaginal length (TVL), wide 
introitus, levator ani avulsion and larger hiatal area on maxi-
mum Valsalva. The heterogeneity between studies and risk 
of publication bias is low for age, BMI, menopausal status, 
prior hysterectomy, prior pelvic surgery and prior inconti-
nence surgery. SUI, prior POP surgery and TVL show a low 
risk of publication bias, but a relatively high heterogeneity 
between studies. For CRADI-8 scores, wide introitus, levator 
ani avulsion and hiatal area on Valsalva, the heterogeneity 
between studies is low, but the impact of publication bias 
could not be quantified because only two studies could be 
included in the analysis.

In Appendix E the results of the meta-analysis includ-
ing imputed data are shown and in Appendix F the corre-
sponding forest plots. Running the analysis without and with 
the imputed data did not qualitatively change the results: 
significant parameters remained significant and non-signif-
icant parameters remained non-significant. Sub-analyses 
were made for the parameters SUI and predominant pos-
terior compartment. SUI is associated with unsuccessful 
pessary fitting (OR 2.06, 95% CI 1.15–3.66, z-value 2.45, 
p value 0.01). However, grouping the studies into those 
which assessed pre-existing SUI only and those which also 
assessed de novo SUI (alone or in combination with pre-
existing SUI), de novo SUI remains significant (OR 5.59, 
95% CI 2.24–13.99, z-value 3.68, p value 0.00), while pre-
existing SUI does not (OR 1.44, 95% CI 0.88–2.36, z-value 

Table 3  Newcastle-Ottawa Scale scores

Papers Selection
 maximum 4

Com-
parabil-
ity 
maxi-
mum 2

Exposure 
maximum 3

Total score 
maximum 9

Cheung et al. 
2017

2 2 3 7

Cheung et al. 
2018

2 2 3 7

Clemons et al. 
2004

3 0 3 6

Cundiff et al. 
2007

3 0 3 6

Ding et al. 2015 3 0 3 6
Fernando et al. 

2006
3 2 3 8

Geoffrion et al. 
2013

2 2 2 6

Jones et al. 2008 3 2 3 8
Ko et al. 2011 2 0 2 4
Lekskulchai 

et al. 2015
3 0 2 5

Maito et al. 2006 3 2 2 7
Manchana, 2011 3 0 1 4
Manchana et al. 

2012
3 0 1 4

Mao et al. 2018 3 2 3 8
Markle et al. 

2011
3 1 2 7

Mokrzycki et al. 
2001

2 0 2 4

Mutone et al. 
2005

3 0 2 5

Nemeth et al. 
2013

3 0 3 6

Nemeth et al. 
2017

3 2 3 8

Nguyen et al. 
2005

3 1 2 6

Panman et al. 
2017

3 2 3 8

Paterson et al. 
2018

2 0 2 4

Ramsay et al. 
2016

3 0 2 5

Wu et al. 1997 3 0 3 6
Yamada et al. 

2011
3 0 3 6

Yang et al. 2018 3 0 2 5
Turel et al. 2020 3 2 2 7
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1.45, p value 0.15) with small heterogeneity within groups 
(Q-value 11.17, p value 0.13).

Predominant posterior compartment is not associ-
ated with unsuccessful pessary fitting (OR 1.78, 95% CI 
0.98–3.24, z-value 1.88, p value 0.06). However, in case of 
predominant multiple compartments (e.g. maximum POP 
stadium in the apical and posterior compartment), the patient 
was included in all relevant groups (e.g. predominant apical 
compartment POP and predominant posterior compartment 
POP). Analysing solitary predominant posterior compart-
ment POP (i.e. excluding women with multiple predominant 
compartments), a significant association with unsuccessful 
fitting is observed (OR 1.59, 95% CI 1.08–2.35, z-value 
2.37, p value 0.02, Q-value 4.51, df (Q) 5, Q-test p value 
0.48, I-squared 0.00) with low risk of publication bias (trim 
and fill procedure: OR 1.75, 95% CI 1.21–2.53, Q-value 
7.04).

Discussion

The aim of the current review and meta-analysis was to clar-
ify which clinical, demographical and anatomical parameters 
are associated with unsuccessful pessary fitting for POP up 
to 3 months follow-up.

Main findings: success rate

In the current review the success rate of pessary fitting 
ranged from 41% to 96%. However, these differences become 
smaller if sub-analyses are made based on the follow-up 
time. From initial fitting to 3 to 4 weeks follow-up, the 
mean success rate decreased from 86% (95% CI 78%–92%) 
to 65% (95% CI 54%–75%). Interestingly, after 4 weeks the 
success rate remained substantially stable [success rate of 
63% (95% CI 53%–72%) at 3 months follow-up]. This sug-
gests that planning a follow-up at 4 weeks after initial fitting 
would ensure the vast majority of the unsuccessful fittings 

were identified (as also reported by Lone et al. [45]). Stud-
ies in which only women with successful initial fitting were 
included reported higher success rates compared to studies 
in which also women with unsuccessful initial fitting were 
included. Therefore, our suggestion for future research is to 
clearly report whether this selection is made or not.

Main findings: parameters

Parameters associated with unsuccessful pessary fitting 
include: younger age, higher BMI, pre-menopausal status, 
SUI, prior surgery (i.e. hysterectomy, POP surgery, pelvic 
surgery and incontinence surgery), higher CRADI-8 scores, 
shorter TVL, wide introitus, levator ani avulsion and larger 
hiatal area on maximum Valsalva.

In the case of SUI and prior POP surgery, the risk of 
publication bias is small, but the heterogeneity is relatively 
high. With respect to SUI, analysing separately the stud-
ies which assessed pre-existing SUI only, and those which 
also assessed de novo SUI, the heterogeneity within groups 
becomes smaller. Interestingly, de novo SUI remains sig-
nificant, while pre-existing SUI does not. This suggests that 
pre-existing SUI alone is not associated with failure. There-
fore, when counselling a patient for pessary treatment for 
POP, presence of pre-existing SUI should not be considered 
a reason for advising a different treatment. With respect to 
prior POP surgery, a possible explanation for the relatively 
high heterogeneity is that all women of the unsuccessful 
group in the study of Nemeth et al. (2017) had prior POP 
surgery with consequent extremely high OR in this study 
compared to the others.

Some parameters that are significant in the meta-anal-
ysis have to be taken with caution. First, TVL shows high 
heterogeneity between studies. Second, the impact of pub-
lication bias could not be quantified for CRADI-8, wide 
introitus, levator ani avulsion and hiatal area on Valsalva 
because only two studies could be included in the analysis. 
In addition, levator avulsion shows moderate heterogeneity, 

Table 4  Weighted mean of pessary fitting success rate at different times to follow-up. Study reference refers to Table 2

Time to follow-up Success rate: weighted mean Study reference

Initial fitting 86% (95% CI 78%–92%) 3, 4, 7, 11, 12, 14, 17–20, 25
1–2 weeks 72% (95% CI 64%–79%) 2, 3, 6, 13–15, 21, 27
3–4 weeks 65%

(95% CI 53%–76%)
Unsuccessful initial fitting excluded 70%

(95% CI 62%–76%)
18, 26, A

Unsuccessful initial fitting included 60%
(95% CI 40%–76%)

7, 17, 23

2 months 80% (95% CI 66%–89%) 9
3 months 63%

(95% CI 53%–72%)
Unsuccessful initial fitting excluded 69%

(95% CI 59%–78%)
5, 10, 16, C, E

Unsuccessful initial fitting included 53%
(95% CI 45%–66%)

4, 8, 24
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which can be explained by the different definitions of 
unsuccessful pessary fitting: pessary expulsion in the 
study of Cheung et al. and pessary discontinuation within 
3 months follow-up in the study of Turel et al. The same 
explanation can be given to the moderate heterogeneity of 
other non-significant parameters, i.e. predominant apical 
compartment, advanced POP and GH. These parameters 
were associated with pessary dislodgment in the study of 
Cheung et al. but were not associated with unsuccessful 
pessary fitting when no distinction was made between dif-
ferent reasons for unsuccessful pessary fitting. The reasons 
for unsuccessful pessary fitting are numerous, e.g. dislodg-
ment, discomfort/pain, de novo urinary symptoms and fail-
ure to relieve POP symptoms [8]. Some parameters could 
be associated only with specific reasons for pessary fitting 
failure, but not others; future research should analyse the 
association between anatomical parameters and individual 
causes of pessary fitting failure.

Parameters related to obstetric history, e.g. number 
of pregnancies, deliveries and vaginal deliveries, were 
not found to be associated with unsuccessful pessary fit-
ting. However, no study assessed the influence of prior 
vaginal delivery vs no prior vaginal delivery on pessary 
fitting failure. If pessaries are supported by the pelvic 
floor muscles, prior vaginal delivery (which can cause 
pelvic floor muscles damage [46]) could be a risk factor 
for failure, even if POP mostly occurs in parous women. 
Being sexually active and hormone replacement therapy 
(HRT) use are not associated with (un) successful pessary 
fitting. Therefore, a sexually active woman with POP can 
be encouraged to try this treatment option and prescribing 
HRT only in case of indication is confirmed to be good 
practice.

Interestingly, advanced POP stage (3–4) is not associ-
ated with unsuccessful fitting. Therefore, pessary treat-
ment can be advised to women with any stage of POP. 
Predominant anterior, apical or posterior compartment 
POPs are also not associated with unsuccessful fitting. 
However, higher CRADI-8 scores (which assess colo-
rectal symptoms) and solitary predominant posterior 
compartment POP (i.e. maximum POP stage only in 
the posterior compartment, while women with multiple 
predominant compartments being excluded) are associ-
ated with unsuccessful fitting. These results confirm that 
pessary treatment is less effective in relieving colorectal 
symptoms [47].

Recently, a systematic review and meta-analysis has 
been published on the factors associated with unsuccess-
ful pessary fitting in women with symptomatic POP [48]. 
Differences between their work and ours are the following. 
First, the follow-up for pessary fitting was 1 to 3 weeks 
in their work, while we included studies with a maximal 
follow-up of 3 months. Second, our search was performed Ta
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in Embase, PubMed and Cochrane CENTRAL library, 
while theirs was performed in PubMed, and we screened 
1084 records, while they screened 350. Third, they only 
included prospective studies, while we also included retro-
spective studies. Fourth, we assessed the weighted success 

rate of pessary fitting at different times to follow-up, 
which was not assessed in their work, while they assessed 
the reasons for pessary discontinuation after successful 
insertion, which we did not assess. Fifth, in our meta-
analysis 24 studies were included, while 21 studies were 

Fig. 2  Forest plots of the 
significant parameters (results 
of the meta-analysis excluding 
imputed data)

Fig. 3  Forest plot for the asso-
ciation of age with successful 
pessary fitting up to 3-month 
follow-up (N = 2901)

Fig. 4  Forest plot for the asso-
ciation of BMI with unsuccess-
ful pessary fitting up to 3-month 
follow-up (N = 2244)
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included in theirs. Sixth, we performed a meta-analysis 
of 29 parameters, while they performed a meta-analysis 

of seven parameters. Seventh, we performed the analy-
sis without and with data imputation, while they did not 

Fig. 5  Forest plot for the 
association of menopausal 
status with successful pessary 
fitting up to 3-month follow-up 
(N = 1338)

Fig. 6  Forest plot for the associ-
ation of Stress urinary inconti-
nence (SUI) (i.e. pre-existing or 
de novo SUI) with unsuccessful 
pessary fitting up to 3-month 
follow-up (N = 1065)

Fig. 7  Forest plot for the 
association of prior hysterec-
tomy with unsuccessful pessary 
fitting up to 3-month follow-up 
(N = 3431)
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Fig. 8  Forest plot for the asso-
ciation of prior prolapse sur-
gery with unsuccessful pessary 
fitting up to 3-month follow-up 
(N = 2330)

Fig. 9  Forest plot for the asso-
ciation of prior pelvic surgery 
with unsuccessful pessary 
fitting up to 3-month follow-up 
(N = 230)

Fig. 10  Forest plot for the asso-
ciation of prior incontinence 
surgery with unsuccessful 
pessary fitting up to 3-month 
follow-up (N = 497)

Fig. 11  Forest plot for the 
association of “CRADI-8” (i.e. 
Colorectal-Anal Distress Inven-
tory-8) scores with unsuccessful 
pessary fitting up to 3-month 
follow-up (N = 401)

Fig. 12  Forest plot for the 
association of TVL (i.e. total 
vaginal length) with successful 
pessary fitting up to 3-month 
follow-up (N = 1135)
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specify if imputed data were also included. With respect 
to the results, BMI and prior POP surgery were associated 
with pessary fitting failure in both works. In addition, GH 
was consistently not associated with pessary fitting failure. 
Different results were obtained for age, TVL, prior hyster-
ectomy and advanced POP, which can be partially due to 
the differences described above. Furthermore, more stud-
ies were included in our meta-analysis, which should make 
our results more solid. Only three studies were included 
in the meta-analysis of the parameter “advanced POP” in 
their work. The one with the highest relative weight was 
the study of Cheung et al. in which the definition of failure 
was pessary dislodgment. It might be that advanced POP 
is a predictor of pessary dislodgment but not a predictor 
of other reasons for failure. Lastly, since we analysed more 
parameters, we also observed that menopausal status, de 
novo SUI, solitary predominant posterior compartment 
POP, higher CRADI-8 score, wide introitus, levator ani 
avulsion and larger hiatal area on maximum Valsalva are 
associated with unsuccessful pessary fitting.

Strengths and limitations

The current review and meta-analysis has several 
strengths. It was conducted according to the PRISMA and 
MOOSE guidelines. Multiple databases were searched. 
Study selection was made, independently, by two authors. 
The included papers were, on average, high-quality stud-
ies with a low risk of bias, as assessed by the Newcas-
tle-Ottawa Scale. Moreover, authors were contacted in 
the case of missing information. Some limitations have 
to be acknowledged. Meta-analyses have the limitation 

that the interaction between different parameters can-
not be assessed. For example, it is highly probable that 
younger age and pre-menopausal status are correlated. 
However, we cannot establish whether one of the two is 
a confounder or both are independently associated with 
unsuccessful pessary fitting. In addition, mean and SD 
of continuous variables are needed to perform a meta-
analysis, but some authors reported only median and 
range or median and IQR. To include these studies in the 
meta-analysis, mean and SD would have to be imputed. 
While we decided to exclude these studies from the meta-
analysis to avoid any possible bias due to data imputation, 
we note that imputing mean and SD in these studies and 
including them do not qualitatively change the results: 
significant parameters remain significant and non-signif-
icant parameters remain non-significant. This suggests 
that our conclusions are robust.

Conclusions

In women with symptomatic POP, younger age, higher 
BMI, pre-menopausal status, de novo SUI, prior sur-
gery (i.e. hysterectomy, POP surgery, pelvic surgery or 
incontinence surgery), solitary predominant posterior 
compartment POP, presence of colorectal symptoms, 
shorter TVL, wide introitus, levator ani avulsion and 
larger hiatal area on maximum Valsalva are associ-
ated with unsuccessful pessary fitting up to 3 months 
follow-up.

These results do not imply that an alternative treatment 
should always be recommended to women with these char-
acteristics, but rather that the higher risk of failure should 

Fig. 13  Forest plot for the 
association of wide introitus 
(i.e. ≥ 4 fingerbreadths) with 
unsuccessful pessary fitting up 
to 3-month follow-up (N = 200)

Fig. 14  Forest plot for the asso-
ciation of levator ani muscle 
avulsion with unsuccessful 
pessary fitting up to 3-month 
follow-up (N = 339)
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be acknowledged and discussed during counselling for 
pessary treatment. Women with high risk of unsuccessful 
fitting because of, among others, a high BMI could work 
on this modifiable parameter to increase their probability 
of success, especially if they do not have many other treat-
ment options (e.g. women who wish to have more chil-
dren or those unwilling or not suitable to undergo surgery 
[49]). If pessary treatment is chosen, being aware of the 
higher risk of failure would relieve some of the frustration 
related to the unsuccessful pessary fitting process. One 
might object that such a counselling could lower women’s 
expectation thus increasing the risk of failure. However, 
any counselling should be evidence based and should 
allow women to make informed decisions to be ethical. 
In addition, the risk of pessary fitting failure should be 
weighted against the risks related to other treatments (e.g. 
surgery), which in many cases would encourage women to 
try pessary treatment.

Ethnicity,  obstetr ic history,  pre-existing SUI, 
sexual activity, use of HRT, smoking, predominant 
anterior, apical or multiple compartment POP, and 
advanced POP are not associated with unsuccessful 
pessary fitting. Therefore, women with these char-
acteristics can be reassured that they do not have an 
increased risk of failure and can be encouraged to try 
pessary treatment.

Wi th  respec t  to  t he  ana tomica l  pa ramete r s 
(assessed by clinical examination or imaging tech-
niques), more research is needed to investigate their 
association with specific reasons for unsuccessful 
pessary fitting, i.e. whether it is dislodgment, dis-
comfort/pain or other reasons. In addition, only two 
studies included in the meta-analysis assessed the 
association between TPUS parameters and unsuc-
cessful pessary fitting. Therefore, the added value 
of TPUS in the pessary f itting process should be 
further investigated.

Appendix A List of the records excluded 
after full text assessment
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Appendix C. Each table shows 
the parameters of one specific domain. 
For each parameter the studies in which 
it was assessed on univariate and/
or multivariate analysis are reported as well 
as whether it was significant or not

Appendix C1 Demographics domain

Parameter Univariate 
analysis 
assessment

Significant 
univariate 
analysis

Multivari-
ate analysis
Assessment

Significant 
multivariate 
analysis

Age Cheung 
et al. 
2017

Cheung 
et al. 
2018

Clemons 
et al.

Cundiff 
et al.

Ding et al.
Fernando 

et al.
Geoffrion 

et al.
Jones et al.
Ko et al.
Lekskul-

chai et al.
Manchana, 

2011
Manchana 

et al. 
2012

Mao et al.
Markle 

et al.
Mokrzycki 

et al.
Mutone 

et al.
Nemeth 

et al. 
2013

Nemeth 
et al. 
2017

Nguyen 
et al.

Ramsay 
et al.

Wu et al.
Yamada 

et al.
Yang et al.
Turel et al.
Cho et al.

Cundiff 
et al.

Fernando 
et al.

Geoffrion 
et al.

Mao et al.
Wu et al.

Fernando 
et al.

Geoffrion 
et al.

Maito et al.
Mao et al.
Panman 

et al.

Geoffrion 
et al.

Panman et al.

Phase Authors Reason contact Response Conclusion

Response Triepels et al. Unclear time to 
follow-up

Yes < 3 months Abstract 
included

Yang et al. Abstract on the same 
data reported in the 
paper?

Yes Abstract 
on the 
same data 
reported in 
the paper

Abstract con-
sidered as a 
duplicate

Eberhard et al. Record not retrieved No Not included

Poma Record not retrieved No Not included

Poma Record not retrieved No Not included
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Parameter Univariate 
analysis 
assessment

Significant 
univariate 
analysis

Multivari-
ate analysis
Assessment

Significant 
multivariate 
analysis

BMI/weight Cheung 
et al. 
2017

Cheung 
et al. 
2018

Ding et al.
Geoffrion 

et al.
Ko et al.
Lekskul-

chai et al.
Manchana 

et al. 
2012

Mao et al.
Markle 

et al.
Mutone 

et al.
Nemeth 

et al. 
2013

Nemeth 
et al. 
2017

Nguyen 
et al.

Yang et al.
Turel et al.
Cho et al.

Mao et al.
Mutone 

et al.

Cheung 
et al. 
2018

Maito et al.
Mao et al.
Panman 

et al.

Mao et al.
Panman et al.

Menopause Cheung 
et al. 
2017

Cheung 
et al. 
2018

Geoffrion 
et al.

Jones et al.
Ko et al.
Manchana 

et al. 
2012

Mao et al.
Markle 

et al.
Mokrzycki 

et al.
Nemeth 

et al. 
2013

Nguyen 
et al.

Yang et al.
Turel et al.
Cho et al.

Mao et al.
Turel et al.

Mao et al.
Turel et al.

Turel et al.

Parameter Univariate 
analysis 
assessment

Significant 
univariate 
analysis

Multivari-
ate analysis
Assessment

Significant 
multivariate 
analysis

Ethnicity Clemons 
et al.

Cundiff 
et al.

Fernando 
et al.

Geoffrion 
et al.

Cho et al.

Cundiff 
et al.

Cho et al.

Fernando 
et al.

–

Appendix C2 Obstetric history domain

Parameter Univariate 
analysis 
assessment

Significant 
univariate 
analysis

Multivari-
ate analysis
Assessment

Significant 
multivariate 
analysis

Gravidity Ding et al.
Geoffrion 

et al.
Mao et al.
Yang et al.

– – –
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Parameter Univariate 
analysis 
assessment

Significant 
univariate 
analysis

Multivari-
ate analysis
Assessment

Significant 
multivariate 
analysis

Parity/
n. vaginal 

deliveries

Cheung 
et al. 
2017

Cheung 
et al. 
2018

Clemons 
et al.

Ding et al.
Fernando 

et al.
Geoffrion 

et al.
Jones et al.
Ko et al.
Lekskul-

chai et al.
Manchana, 

2011
Manchana 

et al. 
2012

Mao et al.
Markle 

et al.
Mokrzycki 

et al.
Nemeth 

et al. 
2013

Nemeth 
et al. 
2017

Nguyen 
et al.

Ramsay 
et al.

Wu et al.
Yamada 

et al.
Yang et al.
Turel et al.
Cho et al.

Fernando 
et al.

Nemeth 
et al. 
2013

Nemeth 
et al. 
2017

Yang et al.

Fernando 
et al.

Maito et al.
Nemeth 

et al. 
2017

Fernando 
et al.

Largest 
baby

Cheung 
et al. 
2018

Ding et al.
Geoffrion 

et al.
Mao et al.

Geoffrion 
et al.

Panman 
et al.

Geoffrion 
et al.

–

Assisted 
vaginal 
delivery

Geoffrion 
et al.

– – –

Tear into 
rectum

Geoffrion 
et al.

– – –

Appendix C3 (Uro) gynaecological symptoms 
and medications domain

Parameter Univariate 
analysis 
assessment

Significant 
univariate 
analysis

Multivari-
ate analysis 
assessment

Significant 
multivariate 
analysis

Urinary 
symptoms

Clemons 
et al.

Ding et al.
Geoffrion 

et al.
Manchana 

et al. 
2012

Mao et al.
Markle 

et al.
Mokrzycki 

et al.
Nguyen 

et al.
Ramsay 

et al.
Wu et al.
Zhu et al.

Mokrzycki 
et al.

Nguyen 
et al.

Wu et al.

Maito et al.
Nguyen 

et al.

Nguyen et al.

De novo 
urinary 
inconti-
nence

Ding et al.
Ko et al.
Nguyen 

et al.

Ko et al.
Nguyen 

et al.

– –

Sexually 
active

Cheung 
et al. 
2017

Cheung 
et al. 
2018

Clemons 
et al.

Geoffrion 
et al.

Manchana 
et al. 
2012

Markle 
et al.

Ramsay 
et al.

Cho et al.

Cho et al. – –

Age of 
onset/
duration 
symptoms

Mokrzycki 
et al.

Yang et al.

– – –

Vaginal 
hormones

Geoffrion 
et al.

Jones et al.
Cho et al.

– – –
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Parameter Univariate 
analysis 
assessment

Significant 
univariate 
analysis

Multivari-
ate analysis 
assessment

Significant 
multivariate 
analysis

Oral hor-
mones

Clemons 
et al.

Geoffrion 
et al.

Jones et al.
Markle 

et al.
Nguyen 

et al.
Wu et al.

– – –

Postvoidal 
residual

Geoffrion 
et al.

– – –

Vaginal 
atrophy

Clemons 
et al.

Mokrzycki 
et al.

Ramsay 
et al.

– – –

Anal incon-
tinence

– – Maito et al. –

Pelvic 
pressure/
lower 
backache

Nemeth 
et al. 
2013

– – –

Discomfort Ramsay 
et al.

– – –

POP neces-
sitating 
manual 
reduction

Ramsay 
et al.

– – –

Appendix C4 Prior surgeries domain

Parameter Univariate 
analysis 
assessment

Significant 
univariate 
analysis

Multivariate 
analysis
Assessment

Significant 
multivariate 
analysis

Hysterec-
tomy

Cheung et al. 
2017

Cheung et al. 
2018

Clemons 
et al.

Ding et al.
Fernando 

et al.
Jones et al.
Geoffrion 

et al.
Manchana, 

2011
Manchana 

et al. 2012
Mao et al.
Markle et al.
Mutone et al.
Nemeth et al. 

2013
Nemeth et al. 

2017
Nguyen et al.
Ramsay et al.
Wu et al.
Yamada et al.
Yang et al.
Turel et al.
Cho et al.
Hooper et al.
Umachanger 

et al.

Fernando 
et al.

Markle et al.
Mutone et al.
Nemeth et al. 

2013
Nemeth et al. 

2017
Ramsay et al.
Cho et al.
Hooper et al.
Umachanger 

et al

Fernando 
et al.

Maito et al.
Nemeth et al. 

2017
Panman et al.
Turel et al.

Fernando et al.
Maito et al.
Turel et al.

POP surgery Clemons 
et al.

Ding et al.
Fernando 

et al.
Jones et al.
Geoffrion 

et al.
Mao et al.
Markle et al.
Mutone et al.
Nemeth et al. 

2013
Nemeth et al. 

2017
Nguyen et al.
Ramsay et al.
Wu et al.
Turel et al.
Cho et al.
Zhu et al.

Fernando 
et al.

Mao et al.
Mutone et al.
Nemeth et al. 

2013
Nemeth et al. 

2017
Nguyen et al.
Ramsay et al.
Cho et al.

Fernando 
et al.

Maito et al.
Mao et al.
Nemeth et al. 

2017
Nguyen et al.
Panman et al.

Maito et al.
Nemeth et al. 

2017
Nguyen et al.
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Parameter Univariate 
analysis 
assessment

Significant 
univariate 
analysis

Multivariate 
analysis
Assessment

Significant 
multivariate 
analysis

Pelvic sur-
gery

Geoffrion 
et al.

Mokrzycki 
et al.

Wu et al.
Zhu et al.
Umachanger 

et al.

Umachanger 
et al.

Wu et al.

Panman et al. –

Incontinence 
surgery

Geoffrion 
et al.

Markle et al.
Nguyen et al.
Wu et al.

– Maito et al. –

Appendix C5 General history domain

Parameter Univariate 
analysis 
assessment

Significant 
univariate 
analysis

Multivari-
ate analysis 
assessment

Significant 
multivariate 
analysis

Comorbidi-
ties

Ding et al.
Ko et al.
Manchana 

et al. 
2012

Yang et al.

Ko et al. Maito et al. –

Poor 
surgical 
candidate

Clemons 
et al.

– – –

Smoking Ding et al.
Geoffrion 

et al.
Nguyen 

et al.
Turel et al.

Geoffrion 
et al.

Geoffrion 
et al.

Geoffrion 
et al.

Family sup-
port

Ding et al.
Ko et al.

Ko et al. – –

Constipa-
tion

Ding et al.
Ramsay 

et al.

– Maito et al. –

Desire of 
surgery 
at the 1st 
visit

Clemons 
et al.

– – –

Appendix C6 Questionnaires domain

Parameter Univariate 
analysis 
assessment

Significant 
univariate 
analysis

Multivari-
ate analysis
Assessment

Significant 
multivariate 
analysis

PFDI-20 Jones et al.
Geoffrion 

et al.
Yang et al

– – –

POPDI-6 Geoffrion 
et al.

Yang et al.

– – –

UDI-6 Geoffrion 
et al.

Yang et al.

– – –

CRADI-8 Geoffrion 
et al.

Yang et al.

Yang et al. – –

PFIQ-7 Geoffrion 
et al.

Yang et al.

– – –

POPIQ-7 Geoffrion 
et al.

Yang et al.

– – –

UIQ-7 Geoffrion 
et al.

Yang et al.

– – –

CRAIQ-7 Geoffrion 
et al.

Yang et al.

– – –

PEQ Geoffrion 
et al.

– – –
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Appendix C7 POP and pelvic floor assessment 
domain

Parameter Univariate 
analysis 
assessment

Significant 
univariate 
analysis

Multivari-
ate analysis
Assessment

Significant 
multivariate 
analysis

Compart-
ment

Cheung 
et al. 
2017

Cheung 
et al. 
2018

Clemons 
et al.

Ding et al.
Fernando 

et al.
Jones et al.
Geoffrion 

et al.
Lekskul-

chai et al.
Mao et al.
Markle 

et al.
Mokrzycki 

et al.
Mutone 

et al.
Ramsay 

et al.
Yamada 

et al.
Turel et al.
Zhu et al.

Cheung 
et al. 
2017

Cheung 
et al. 
2018

Lekskul-
chai et al.

Mao et al.
Mutone 

et al.
Turel et al.
Ramsay 

et al.
Yamada 

et al.

Cheung 
et al. 
2017

Cheung 
et al. 
2018

Maito et al.
Mao et al.
Panman 

et al.

Cheung et al. 
2018

Maito et al.

Parameter Univariate 
analysis 
assessment

Significant 
univariate 
analysis

Multivari-
ate analysis
Assessment

Significant 
multivariate 
analysis

Stage Cheung 
et al. 
2017

Cheung 
et al. 
2018

Clemons 
et al.

Ding et al.
Fernando 

et al.
Jones et al.
Geoffrion 

et al.
Ko et al.
Manchana, 

2011
Manchana 

et al. 
2012

Mao et al.
Markle 

et al.
Mokrzycki 

et al.
Mutone 

et al.
Nemeth 

et al. 
2013

Nguyen 
et al.

Ramsay 
et al.

Yamada 
et al.

Cho et al.
Hooper 

et al.
Zhu et al.

Cheung 
et al. 
2017

Cheung 
et al. 
2018

Yamada 
et al.

Cho et al.
Hooper 

et al.

Cheung 
et al. 
2017

Cheung 
et al. 
2018

Geoffrion 
et al.

Maito et al.
Panman 

et al.

Cheung et al. 
2017

Cheung et al. 
2018

Geoffrion 
et al.

TVL Cheung 
et al. 
2018

Clemons 
et al.

Ding et al.
Jones et al.
Lekskul-

chai et al.
Manchana, 

2011
Mao et al.
Markle 

et al.
Mutone 

et al.
Turel et al.
Zhu et al.

Cheung 
et al. 
2018

Clemons 
et al.

Lekskul-
chai et al.

Manchana 
2011

Mao et al.
Markle 

et al.

Cheung 
et al. 
2018

Mao et al.
Markle 

et al.

Mao et al.
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Parameter Univariate 
analysis 
assessment

Significant 
univariate 
analysis

Multivari-
ate analysis
Assessment

Significant 
multivariate 
analysis

Introitus 
width

Clemons 
et al.

Manchana, 
2011

Mao et al.
Zhu et al.

Clemons 
et al.

Manchana, 
2011

– –

GH Cheung 
et al. 
2018

Clemons 
et al.

Ding et al.
Jones et al.
Lekskul-

chai et al.
Manchana, 

2011
Mao et al.
Markle 

et al.
Mutone 

et al.
Turel et al.

Cheung 
et al. 
2018

Cheung 
et al. 
2018

Cheung et al. 
2018

Pb Cheung 
et al. 
2018

Jones et al.
Lekskul-

chai et al.
Markle 

et al.
Mutone 

et al.
Turel et al.
Wu et al

Turel et al.
Jones et al.

Turel et al.
Jones et al.

Jones et al.

GH + Pb Turel et al. Turel et al. Turel et al. Turel et al.
GH/TVL Ding et al.

Geoffrion 
et al.

Markle 
et al.

Markle 
et al.

Geoffrion 
et al.

Markle 
et al.

Geoffrion 
et al.

Pelvic floor 
strength

Geoffrion 
et al.

Mutone 
et al.

Turel et al.

– Maito et al.
Panman 

et al.

Panman et al.

TVL = total vaginal length; GH = genital hiatus; Pb = perineal body

Appendix C8 Pessary domain

Parameter Univariate 
analysis 
assessment

Significant 
univariate 
analysis

Multivari-
ate analysis
Assessment

Significant 
multivariate 
analysis

Type Fernando 
et al.

Jones et al.
Mutone 

et al.
Wu et al.
Cho et al.

Mutone 
et al.

Cho et al.

Fernando 
et al.

–

Size Nemeth 
et al. 
2013

– – –

Self-inser-
tion

Ding et al.
Ko et al.

– – –

Insertion 
ease

Nemeth 
et al. 
2013

Nemeth 
et al. 
2013

– –

Appendix C9 Imaging domain

Parameter Univariate 
analysis 
assessment

Significant 
univariate 
analysis

Multivari-
ate analysis
Assessment

Significant 
multivariate 
analysis

TPUS Cheung 
et al. 
2017

Paterson 
et al.

Turel et al.

Cheung 
et al. 
2017

Paterson 
et al.

Turel et al.

Cheung 
et al. 
2017

Turel et al.

Cheung et al. 
2017

MRI Triepels 
et al.

Triepels 
et al.

– –

TPUS = transperineal ultrasound; MRI = magnetic resonance imaging
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Appendix D Forest plots of the non‑significant parameters (imputed data excluded)

Appendix D.1. Forest plot for the association of white ethnicity with the outcome of pessary fitting up to 3 
months follow‑up (N = 521)

Appendix D.2. Forest plot for the association of “number of pregnancies” (N = 401) with the outcome 
of pessary fitting up to 3 months follow‑up

Appendix D.3. Forest plot for the association of number of deliveries (N = 1402) with the outcome 
of pessary fitting up to 3 months follow‑up
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Appendix D.4. Forest plot for the association of number of vaginal deliveries with the outcome of pessary 
fitting up to 3 months follow‑up (N = 301)

Appendix D.5. Forest plot for the association of largest baby (i.e. > 8 lbs. in Ding et al. and Geoffrion et al.; 
> 4 kg in Mao et al.) with the outcome of pessary fitting up to 3 months follow‑up (N = 507)

Appendix D.6. Forest plot for the association of sexually active with the outcome of pessary fitting up to 3 
months follow‑up (N = 1085)
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Appendix D.7. Forest plot for the association of hormonal replacement therapy with the outcome 
of pessary fitting up to 3 months follow‑up (N = 663)

Appendix D.8. Forest plot for the association of “smoking” with the outcome of pessary fitting up to 3 
months follow‑up (N = 470)

Appendix D.9. Forest plot for the association of predominant anterior compartment with the outcome 
of pessary fitting up to 3 months follow‑up (N = 1615). In case of predominant multiple compartments (e.g. 
maximum POP stadium in the anterior and apical compartment), the patient was included in all relevant 
groups (e.g. predominant anterior compartment POP and predominant apical compartment POP)

Appendix D.10. Forest plot for the association of predominant apical compartment with the outcome 
of pessary fitting up to 3 months follow‑up (N = 1504). In case of predominant multiple compartments (e.g. 
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maximum POP stadium in the anterior and apical compartment), the patient was included in all relevant 
groups (e.g. predominant anterior compartment POP and predominant apical compartment POP)

Appendix D.11. Forest plot for the association of “predominant posterior compartment” 
with the outcome of pessary fitting up to 3 months follow‑up (N = 1534). In case of predominant multiple 
compartments (e.g. maximum POP stadium in the anterior and apical compartment), the patient 
was included in all relevant groups (e.g. predominant anterior compartment POP and predominant apical 
compartment POP)
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Appendix D.12. Forest plot for the association of prolapse stage 3 or 4 with the outcome of pessary fitting 
up to 3 months follow‑up (N = 1658)

Appendix D.13. Forest plot for the association of GH (i.e. genital hiatus) with the outcome of pessary 
fitting up to 3 months follow‑up (N = 941)

Appendix D.14. Forest plot for the association of perineal body with the outcome of pessary fitting up to 3 
months follow‑up (N = 860). A = success, B = failure
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Appendix D.15. Forest plot for the association of GH/TVL with the outcome of pessary fitting up to 3 
months follow‑up (N = 340)

Appendix D.16. Forest plot for the association of pelvic floor strength with the outcome of pessary fitting 
up to 3 months follow‑up (N = 185)

Appendix E Results of the meta‑analysis including imputed data (only parameters requiring 
data imputation are shown)
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Parameter OR (95% CI) z-value p value Heterogeneity Trim and fill Studies included

Q value df (Q) p value I-squared OR (95% CI) Q value

Demographics
Age 0.69 

(0.58–
0.82)

−4.22 0.00 24.26 19 0.19 21.70 0.71 (0.60–0.85) 28.35 2, 3, 4, 5, 6′, 7, 8,  10°, 13, 14, 15, 
16,  17°,  18°, 19, 20,  21°, 24, 
26, 27

BMI 1.45 
(1.21–
1.75)

3.93 0.00 10.67 10 0.38 6.28 1.29 (1.07–1.56) 17.49 2, 5′, 7, 13, 14, 15, 17′, 19,  21°, 
24, 27

Obstetric history
No. preg-

nancies
0.80 

(0.57–
1.14)

−1.24 0.22 0.84 3 0.84 0.00 – – 5°, 7,  14°, 26

No. deliver-
ies

0.80 
(0.59–
1.08)

−1.43 0.15 46.62 14 0.00 69.97 – – 2°, 3,  5°, 6, 7,  8°,  10°,  13°,  18°, 19, 
 20°,  21°,  24°, 26, 27

No. vaginal 
deliveries

0.90 
(0.65–
1.26)

−0.60 0.55 6.05 4 0.20 33.92 – – 2°, 7,  14°, 15, 16

Largest baby 1.53 
(0.81–
2.88)

1.30 0.19 10.52 4 0.03 61.97 – – 2, 5′, 7′, 14′,  21°

Questionnaires
CRADI-8 2.04 

(1.37–
3.04)

3.49 0.00 0.73 2 0.69 0.00 2.04 (1.37–3.04) 0.73 7,  21°, 27

POP and pelvic floor assessment
TVL 0.44 

(0.25–
0.78)

−2.79 0.01 75.99 10 0.00 86.84 0.47 (0.27–0.83) 77.81 2, 3′, 5, 8, 10, 12′,  14°, 15,  17°, 
 21°, 24

GH 0.51 
(0.91–
1.62)

−0.33 0.74 90.59 10 0.00 88.96 – – 2, 3′, 5, 8,  10°, 12′,  14°, 15,  17°, 
 21°, 24

Perineal 
body

1.24 
(0.91–
1.69)

1.35 0.18 10.07 5 0.07 50.36 – – 2, 8,  10°, 15,  17°, 24

Introitus 
width

2.71 
(1.61–
4.58)

3.73 0.00 1.82 2 0.40 0.00 2.29 (1.33–3.94) 4.42 3′, 12′,  14°

Pelvic floor 
strength

0.57 
(0.29–
1.13)

−1.62 0.11 11.04 3 0.01 72.83 – – 7,  17°, 21′, 24

Bold = statistically significant. *In case of predominant multiple compartments (e.g. maximum POP stadium in the anterior and apical compart-
ment), the patient was included in all relevant groups (e.g. predominant anterior compartment POP and predominant apical compartment POP). 
°Mean and SD imputed. ‘Only available as dichotomous variable; nm = not measurable (to run a publication bias procedure at least three studies 
must be included); HRT = hormone replacement therapy; POP = pelvic organ prolapse; CRADI-8 = Colorectal-Anal Distress Inventory-8. The 
study number refers to Table 2
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Appendix F1 Forest plots of the significant parameters including imputed data (only 
parameters requiring data imputation are shown)

Appendix F1.1 Forest plot for the association of age with successful pessary fitting up to 3 months 
follow‑up (N = 3838)

Appendix F1.2. Forest plot for the association of BMI (N = 2787) with unsuccessful pessary fitting up to 3 
months follow‑up
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Appendix F1.3. Forest plot for the association of CRADI‑8 (i.e. Colorectal‑Anal Distress Inventory‑8) scores 
with unsuccessful pessary fitting up to 3 months follow‑up (N = 478)

Appendix F1.4. Forest plot for the association of TVL (i.e. total vaginal length) with successful pessary 
fitting up to 3 months follow‑up (N = 2139). A = success, B = failure

Appendix F1.5. Forest plot for the association of introitus width with unsuccessful pessary fitting up to 3 
months follow‑up (N = 543)

Appendix F2 Forest plots of the non‑significant parameters including imputed data (only 
parameters requiring data imputation are shown)
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Appendix F2.1. Forest plot for the association of number of pregnancies (N = 825) with the outcome 
of pessary fitting up to 3 months follow‑up

Appendix F2.2. Forest plot for the association of number of deliveries with the outcome of pessary fitting 
up to 3 months follow‑up (N = 2790)

Appendix F2.3. Forest plot for the association of number of vaginal deliveries with the outcome 
of pessary fitting up to 3 months follow‑up (N = 1138)
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Appendix F2.4. Forest plot for the association of largest baby with the outcome of pessary fitting up to 3 
months follow‑up (N = 997)

Appendix F2.5. Forest plot for the association of GH (i.e. genital hiatus) with the outcome of pessary fitting 
up to 3 months follow‑up (N = 2140)

Appendix F2.6. Forest plot for the association of perineal body with the outcome of pessary fitting up to 3 
months follow‑up (N = 1438)

Appendix F2.7. Forest plot for the association of pelvic floor strength with the outcome of pessary fitting 
up to 3 months follow‑up (N = 647)
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