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ABSTRACT

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 
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.
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INTRODUCTION

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 cut-
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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.

METHODS 

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 
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

7

THE HYMEN AS A CUT-OFF POINT FOR CLIN ICALLY RELEVANT PROLAPSE



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.

RESULTS 

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 

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 (%)

Stage 0 231 (26)

Stage 1 254 (29)

Stage 2 353 (40)

Stage 3 50 (6)

Stage 4 2 (0)

TABLE 1 CHARACTERISTICS OF THE STUDY POPULATION (N = 890)
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POP-Q

Stage 0
n = 231

Stage 1
n = 254

Stage 2
n = 353

Stage ≥3
n = 52

p-value*

POPDI-6 symptoms, n/N (%)

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

CRADI-8 symptoms, n/N (%)

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

UDI-6 symptoms, n/N (%)

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

TABLE 2 PELVIC FLOOR SYMPTOMS BY POP-Q STAGE
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*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%). 



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 

FIGURE 1  ROC CURVES USING ANATOMICAL PARAMETERS TO DISCRIMINATE 

BETWEEN WOMEN WITH AND WITHOUT SYMPTOMS OF VAGINAL BULGING .  

Curves for the anterior (Ba), posterior (Bp), and apical (C) compartments are shown
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Bothersome vaginal bulging symptoms

Yes No Total

Yes 40 134 174

Ba ≥ 0 No 65 629 694

Total 105 763 868

Yes 14 27 41

Bp ≥ 0 No 91 734 825

Total 105 761 866

Yes 39 202 241

C ≥ -5 No 64 550 641

Total 103 752 855

TABLE 3 PERFORMANCE CHARACTERISTICS OF ANATOMIC CUT-OFF POINTS 

FOR VAGINAL BULGING SYMPTOMS

Performance characteristics: Ba sensitivity 38.1%, specificity 82.4%; Bp sensitivity 

13.3%, specificity 96.5%; C sensitivity 37.9%, specificity 73.1%

Bothersome vaginal bulging symptoms

Yes No Total

Yes 40 134 174

Ba ≥ 0 No 52 565 617

Total 92 699 791

Yes 14 25 39

Bp ≥ 0 No 26 303 329

Total 40 328 368

Yes 6 49 55

C ≥ -5 No 14 195 209

Total 20 244 264

TABLE 4 PERFORMANCE CHARACTERISTICS OF ANATOMIC CUT-OFF POINTS 

FOR VAGINAL BULGING SYMPTOMS AFTER EXCLUDING WOMEN WITH A  

H IGHER-STAGE PROLAPSE IN OTHER COMPARTMENTS

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 
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 
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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