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Abstract
Introduction and hypothesis To evaluate the relationship
between pelvic organ prolapse (POP) staging and clinical
findings, lower urinary tract symptoms (LUTS), sexual
dysfunction, and quality of life (QoL) using validated
questionnaires.
Methods Women attending the urogynecology unit with
LUTS and/or bulging (n=388) were grouped according to
the POP quantification (POPQ). LUTS, sexual dysfunction,
and QoL were evaluated using the Urinary Distress Inventory-
6 (UDI-6),the Overactive Bladder Awareness tool (OAB-V8),
the Pelvic Organ Prolapse/Urinary Incontinence Sexual
Questionnaire (PISQ-12), and the Incontinence Impact
Questionnaire-7 (IIQ-7). Data regarding baseline characteris-
tics, clinical findings, and scores of questionnaires were
compared among the POP stages using the Kruskal–Wallis
test. Pearson’s and Spearman’s correlation analyses were
used to evaluate the correlation of POP staging with
clinical findings, pelvic floor dysfunction related symptom
severity, and QoL.
Results According to the POPQ, patients were classified as:
stage 0 (27.8 %), stage 1 (21.4 %), stage 2 (38.9 %), and
stages 3 and 4 (11.8 %). Irritative, stress, obstructive
subscale scores of UDI-6 and physical, travel, emotional
subscale scores of IIQ-7 were significantly different among
POPQ stages. Weak correlations between POPQ staging
and irritative, stress, obstructive subscale scores of UDI-6

(r=0.198, r=0.192, and r=0.146 respectively), and physical,
travel, social, emotional subscale scores of IIQ-7 (r=0.223,
r=0.154, r=120 and r=0.171 respectively) were found
(p<0.05). Clinical findings (Q-tip and stress test positivity,
post-void residual volumes) showed moderate to weak cor-
relations with POPQ stages (r=0.425, r=0.117, r=0.163
respectively; p<0.05).
Conclusions The correlation of lower urinary tract dysfunc-
tion and POP staging was shown to be best represented by
UDI-6 and IIQ-7.

Keywords Lower urinary tract symptoms . Pelvic organ
prolapse . Quality of life . Validated questionnaires

Introduction

Pelvic organ prolapse (POP) is a very common disorder,
observed in 38–75 % of women attending for gynecological
care [1]. Women with prolapse may present with a wide
range of lower urinary tract symptoms; stress urinary incon-
tinence, urgency, frequency, and urge incontinence have
been reported in 40 %, 34 %, 29 %, and 30 % of women
with POP respectively [2, 3]. Understanding the relationship
between POP and pelvic floor symptoms is a crucial step in
the management of patients. The symptoms are largely
subjective in nature [4], and contradictory results have been
reported regarding the association of POP with lower uri-
nary tract symptoms (LUTS) and sexual dysfunction [5–10].
The lifetime risk of undergoing surgery for prolapse has
been reported to be 11 % by the age of 80 and approximately
one third of these women undergo repeat surgery [11].
Success of surgical outcome has usually been described as
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“improvement in anatomical support”. However, pelvic re-
constructive surgery does not always provide functional
improvement and patient satisfaction. To determine the
patients’ needs and expectations correctly, it is important
to evaluate their perception of the condition and its reflec-
tion on quality of life (QoL) [4]. Thus, in addition to
objective and anatomical measures, functional aspects of
POP should be assessed with validated questionnaires to
make a complete clinical decision plan: addressing the
goals of both the patient and the physician. In this respect,
various general and disease-specific instruments have
evolved for the assessment of the functional aspects of
pelvic floor disorders and have been validated in different
languages; still, their results may be affected by cultural
and religious differences [4].

Two of the most common disease-specific instruments
designed specifically for urinary incontinence are the
Urinary Distress Inventory (UDI) and the Incontinence
Impact Questionnaire (IIQ) [12], which have been shown
to be useful and reliable in classifying urinary distress and in
measuring associated symptom bother. Short versions of
these questionnaires (UDI-6 and IIQ-7) have been devel-
oped in order to be more practical, less time-consuming, and
easy to interpret; both have been proven to be well-
correlated with the longer forms [13] and have been vali-
dated in Turkish [14].

The Overactive Bladder Awareness tool (OAB-V8) is a
screening instrument derived from the first 8 questions of
the 33 item OAB-q questionnaire and was developed to
improve the detection of OAB symptoms and their severity;
it has been shown to be helpful in identifying patients who
may benefit from treatment [15, 16]. A validated Turkish
version is available [17, 18].

The Pelvic Organ Prolapse/Urinary Incontinence Sexual
Questionnaire (PISQ) is a validated QOL instrument measur-
ing the impact of POP and/or urinary incontinence on sexual
function with 31 items and three domains (behavioral/emotive,
physical, and partner related) [19]. A more easily administered
validated short form (PISQ-12) has been developed [20] and
validated in Turkish [21].

Materials and methods

This is a cross-sectional observational study of women with
LUTS and/or bulge symptoms attending the urogynecology
unit of Ankara University, School of Medicine between
January 2009 and April 2012. All women (n=388) were
evaluated by the routine urogynecological examination
including simplified Pelvic Organ Prolapse Quantifica-
tion (POPQ) staging performed in the lithotomy position,
as described in the POPQ system by the International
Continence Society Committee on Standardization of

Terminology [22]. The patients were then grouped accord-
ing to the POPQ stages; women with prolapse in multiple
compartments were assigned to the stage of the most depen-
dent compartment. Available data regarding baseline char-
acteristics, clinical findings and questionnaires measuring
pelvic floor dysfunction and QoL were analyzed. Age, body
mass index (BMI), parity, and medical and surgical history
were recorded as baseline characteristics. Clinical findings
included the cough stress test, Q-tip test and post-void
residual (PVR) urine, which was measured by catheteriza-
tion in 5 min after micturition. All women underwent the
cough stress test and the Q-tip test, and the PVR was
measured in patients accepting this procedure (n=301).
Lower urinary tract symptoms, sexual dysfunction, and
QoL were evaluated using the questionnaires, which were
self-administered and fulfilled accurately by the patients
(UDI-6 n=305; IIQ-7 n=262; OAB-V8 n=214 and PISQ-
12 n=109). The distribution of POPQ stages of patients
responding to each questionnaire was analyzed separately.
The baseline characteristics of each patient group with
related questionnaires were also analyzed separately with
the aim of establishing possible biases that may interfere
with the overall results of the study. Comparison and
correlation analyses among POP stages were performed
with data of patients responding to each questionnaire.

The UDI-6 consists of six questions and three subscales;
irritative symptoms are represented by questions 1 and 2,
stress symptoms are represented by questions 3 and 4,
and obstructive/voiding difficulty symptoms are repre-
sented by questions 5 and 6. In this study, analysis was
performed with the total UDI-6 score and the irritative,
stress and obstructive subscales’ scores of UDI-6 separately.
For each symptom/question, responses were graded on a
four-point scale from 0 (not at all) to 3 (greatly). The
scores were converted to a range between 0 and 100.
Higher scores indicate more symptoms and increased
symptom bother.

Similarly, the IIQ-7 was assessed with the total score and
the subscale scores (physical, travel, social and emotional).
The response scale is the same as the UDI-6. The scores
were converted to a range between 0 and 100. Higher scores
indicate greater impact on QoL.

The OAB-V8 comprises eight questions evaluating
urinary frequency, nocturia, urgency, and urge incontinence.
Reponses are graded on a six-point scale from 0 (not at all)
to 5 (a very great deal).

The PISQ-12 comprises 12 questions and three sub-
scales; behavioral/emotive factors are represented by ques-
tions 1–4, physical factors by questions 5–9 and partner-
related factors by questions 10–12. Responses are graded on
a five-point scale from “never” to “always”. Reverse scoring
is used for questions 1–4. The maximum total score is 48
and higher scores indicate better sexual functioning.
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Statistical analysis was performed with SPSS version
13.0 for Windows (SPSS, Chicago, IL, USA). The com-
parison of baseline characteristics, clinical findings,
LUTS, sexual function, and QoL among POP stages
was made using the Kruskal–Wallis test. Pearson’s and
Spearman’s correlation analyses were used to evaluate the
correlation of POPQ stages with symptom severity, clin-
ical findings and QoL scores. P<0.05 was considered
statistically significant.

Results

A total of 388 women were enrolled and classified accord-
ing to POPQ stages (stage 0: n=108, 27.8 %; stage 1: n=83,
21.4 %; stage 2: n=151, 38.9 %; stage ≥3: n=46, 11.8 %).
Of these women, 255 had anterior, 84 had apical, and 173
had posterior prolapse (Table 1), with overlap, as most
women had prolapse in multiple compartments (n=179).
Baseline characteristics of the whole study population are
shown in Table 2. Mean age, menopausal status, and BMI

were similar in patients with stage 0 and stage ≥3. Body
mass index of patients with stage 2 prolapse was found to be
higher than stage 0 (p=0.006), no significant difference was
found among other stages. Postmenopausal women more
frequently had stages 0 and 3 and 4 than stages 1 and
2 (p=0.004). Diabetes was more frequent in women
with stage 0 (p=0.021). Parity, previous pelvic surgery,
and chronic obstructive lung disease were similar among
all stages of POP.

Clinical findings showed significant differences among
POP stages (p<0.05; Table 3). Among 388 patients, the Q-
tip test was positive in 201 (51.8 %) and the stress test was
positive in 167 patients (43 %). Q-tip test positivity was
highest in patients with stage ≥3 (p=0.00) and stress test
positivity was highest in stages 1 and 2 (p=0.00). The PVR
measurements were available for 301 patients (stage 0: n=
57, 18.9 %; stage 1: n=74, 24.6 %; stage 2: n=129, 42.9 %;
stages 3 and 4: n=41, 13.6 %). The PVR volumes were
higher in patients with stage ≥2 (p=0.047). The significant
difference between stages in terms of age, menopausal
status, and diabetes disappeared (p>0.05). Body mass index
of patients with stage 2 prolapse was found to be higher than
in those with stage 0 (p=0.007); the baseline characteristics
other than the BMI were all similar among POP stages in
patients with PVR measurements.

On correlation analysis, the Q-tip test, stress test, and
PVR had significantly positive, moderate to weak correla-
tions with POPQ stages (r=0.425, r=0.117, r=0.163
respectively; p<0.05).

Comparison and correlation analyses among POP stages
were performed separately with data of each questionnaire
that was fulfilled accurately (UDI-6 n=305, IIQ-7 n=262,
OAB-V8 n=214 and PISQ-12 n=109). Distribution of POP
stages for each questionnaire was similar and also showed
similarity to the stages of whole study population. Body
mass index of patients with stage 2 prolapse was found to

Table 1 Compartments of prolapse in patients with Pelvic Organ
Prolapse Quantification (POPQ) stage ≥1

Compartment Total n=280 POPQ stage of each compartment

Anterior, n (%) 255 (91.1) Stage 1: 97 (38)

Stage 2: 126 (49.4)

Stages 3 and 4: 32 (12.6)

Apical, n (%) 84 (30) Stage 1: 53 (63.1)

Stage 2: 24 (28.6)

Stages 3 and 4: 7 (8.3)

Posterior, n (%) 173 (61.8) Stage 1: 84 (48.6)

Stage 2: 67 (38.7)

Stages 3 and 4: 22 (12.7)

Table 2 Baseline characteristics with regard to pelvic organ prolapse (POP) stage in the whole study population

Baseline characteristics Stage 0, n=108 Stage 1, n=83 Stage 2, n=151 Stages 3 and 4, n=46 P

Age (years), median (minimum to maximum) 52 (29–78) 49 (22–77) 48 (19–79) 50 (30–81) 0.02

BMI (kg/m2), median (minimum to maximum) 28.8 (17.7–42.9) 29.1 (22–49) 31.2 (18–49) 28.8 (22–28) 0.01

Menopausal, n (%) 63 (58.3) 35 (42.2) 60 (39.7) 26 (56.5) 0.01

Parity, median (minimum to maximum) 3.3 (0–10) 4 (1–13) 4 (0–11) 5 (2–11) 0.36

Diabetes, n (%) 26 (24.1) 12 (14.5) 18 (11.9) 4 (8.7) 0.02

Chronic obstructive lung disease, n (%) 13 (12.0) 9 (10.8) 17 (11.2) 5 (10.8) 0.99

Previous hysterectomy, n (%) 12 (11.1) 11 (13.2) 9 (6.0) 3 (6.5) 0.78

Previous urinary incontinence surgery, n (%) 3 (2.8) 2 (2.4) 3 (2.0) 0 0.78

Previous hysterectomy and incontinence surgery, n (%) 1 (0.01) 1 (1.2) 1 (0.7) 0 0.78

Previous POP repair, n (%) 4 (3.7) 4 (4.8) 3 (2.0) 1 (2.2) 0.78

BMI body mass index, POP pelvic organ prolapse

p<0.05 was considered to be statistically significant
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be higher than in those with stage 0 (p<0.02) for all ques-
tionnaires except for the PISQ-12, where the BMI was
similar among all POP stages. Among women responding
to the OAB-V8, more women with stage ≤1 had undergone
previous pelvic surgery than women with stages ≥2 (13.6 %
vs 3.8 %, p=0.016). The remaining baseline characteristics
were all similar among POP stages of each patient group
responding to each questionnaire.

Total scores for the UDI-6, IIQ-7, OAB-V8, and PISQ-12
questionnaires did not differ among the POP stages (Table 4).
However, irritative, stress and obstructive subscales of UDI-6,
and physical, travel and emotional subscales of IIQ-7 showed
significant differences among the stages (Table 5). Irritative
and stress symptom scores were significantly higher in
patients with stage ≥2 (p=0.005 and 0.009 respectively);
obstructive symptom scores were higher in patients with
stage ≥3 (p=0.05). For IIQ-7 subscales, scores of symp-
tom bother with physical activity were similar in patients
with stage 0 and stage 1 prolapse (p=0.318). Compared
with patients with stage 0 and stage 1, patients with stage
≥2 had higher physical activity-related symptom bother
scores (p<0.05). Travel-associated symptom scores were
significantly higher in patients with stage ≥3 than patients
with stage 0 (p=0.009). Emotional health was significantly
worse in patients with stage ≥3 than in patients with
stage 0 (0.001).

Correlation analysis showed a significant positive rela-
tionship between POP stages and total scores of UDI-6, and
the subscale scores of UDI-6 and IIQ-7 (Table 6). The
irritative and stress subscale scores of the UDI-6 were found
to correlate with each other (r=0.688, p=0.000).

Discussion

Women presenting with POP report a variety of pelvic floor
disorder symptoms; LUTS are common in women with POP
[2, 3, 23, 24]. However, the relationship between POP
severity and LUTS has been evaluated in only a few studies
and still remains unclear. In this study, LUTS were found to
be more common and bothersome in women with advancing
prolapse and were best represented by the subscales of UDI-
6 and IIQ-7. Patients with advanced prolapse have been
shown to encounter obstructive urinary symptoms [3, 23,
24]. Consistently, in this study, obstructive symptom scores
were more prominent (p=0.05) in patients with stages 3 and
4 and expectedly, irritative symptom scores were found to
be higher in these patients (p=0.005). Accordingly, PVR
volumes were significantly higher in patients with stage ≥2
(p=0.047).

From previous reports, women with advanced prolapse
are less likely expected to have stress urinary incontinence
[5–7]. However, in our study, stress symptom scores of the
UDI-6 were found to increase with advancing prolapse and
a weak positive correlation was found between POP stages
and both the stress test and stress subscale scores of UDI-6.
Hypermobility of the urethra increased with advancing pro-
lapse and was found to be moderately correlated with POP
stages. This may in part be explained by the presence of
fewer patients with stage 4 prolapse in our population, that
is, there were fewer patients with prolapse that might cause
kinking and obstruction of the urethra. Additionally, irrita-
tive and stress symptom scores of the UDI-6 were interre-
lated; the stress scores increased as the irritative scores

Table 3 Clinical examination findings with regard to POP stage

Clinical findings Stage 0 Stage 1 Stage 2 Stage 3 and 4 P

Positive Q-tip, n (%) 21 (19.4) 43 (51.8) 99 (65.6) 38 (82.6) 0.00

Positive stress test, n (%) 29 (26.9) 44 (53.0) 77 (51.0) 17 (37.0) 0.00

PVR (ml), median (minimum to maximum) 25 (0–270) 30 (0–250) 45 (0–700) 50 (0–350) 0.04

PVR post-void residual urine

p<0.05 was considered to be statistically significant

Table 4 Comparison of total scores for the UDI-6, IIQ-7, OAB-V8, and PISQ-12 questionnaires according to POP stages

Total scores of questionnaires Stage 0 Stage 1 Stage 2 Stage 3 and 4 p

UDI-6 50 (0–100) 50 (17–100) 55 (17–100) 61 (17–100) 0.08

IIQ-7 48 (0–100) 52 (0–100) 48 (0–100) 48 (0–100) 0.26

OAB-V8 20 (0–40) 24 (8–38) 25 (2–40) 20 (2–39) 0.15

PISQ-12 26 (17–37) 28 (2–41) 25 (12–40) 27.5 (15–38) 0.80

Data are presented as median, minimum to maximum, p<0.05 statistically significant

UDI-6: Short Form of the Urogenital Distress Inventory, IIQ-7: Short Form of the Incontinence Impact questionnaire, OAB-V8: Overactive Bladder
Awareness tool, PISQ-12: Short Form of the Pelvic Organ Prolapse/Urinary Incontinence Sexual Questionnaire
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increased. The associated symptom bother and QoL, mea-
sured by the IIQ-7, was also significantly worse in these
patients with advancing prolapse. Therefore, it can be point-
ed out that urinary distress due to prolapse may consist of a
wide spectrum of symptoms, which may be related to the
same etiopathogenesis.

These findings confirm the results of the study by
Lowder et al., who showed that mixed urinary incontinence
symptoms were the most common urinary symptom type
among women with POP. They reported that urge and stress
symptoms were associated with each other and bother by
one symptom type was predictive of bother by another, and
that the UDI appears to be an effective tool in evaluating
symptoms in this population [25].

Studies that have investigated the association of POP
with LUTS have reported either weak to moderate correla-
tions [5–7] or no association other than bulge symptoms
[8–10]. In this study the UDI-6 and IIQ-7 scores were found
to be significantly, but weakly correlated with POP stages.

The effect of POP on sexual function is controversial.
Decreased sexual function was demonstrated in women with
POP compared with unaffected women [26]. However,
Lukacz et al. have demonstrated that although women with
pelvic floor disorders were less likely to be sexually active,
they were found to be equally as sexually active when data
were controlled for confounders such as age, menopausal
status, and sexual desire. These factors were shown to be the
only significant contributors to decreased sexual function
[27]. Similarly, Burrows et al. reported that measures of
sexual function showed no significant difference between

women with or women without POP [6]. We also found no
differences in sexual function measured by the PISQ-12
among POP stages.

The strength of the study is that we evaluated the func-
tional aspects of prolapse from the patients’ perspective by
using accepted, recommended, and Turkish-validated
symptom and QoL questionnaires. The limitation of the
study may be its design; data derived from the records of
patients attending with lower urinary tract and/or prolapse
complaints were analyzed in terms of POP stages. We also
included women with POP stages 0 and 1 whose complaints
were only LUTS and/or sexual dysfunction. Nevertheless,
there were still significant differences in symptom bother
among the stages. Although our patient population may
lead to selection bias and limit the generalizability of the
results to the general population, it is obvious that
women with advanced prolapse had more urinary distress
than women attending with LUTS and/or sexual dysfunc-
tion as their sole complaint. In our opinion, the differ-
ence among POP stages in terms of pelvic floor disorder-
related symptoms could have been more pronounced if
there had been an ideal control group in a well-designed
prospective study.

In conclusion, LUTS seems to be more prominent in
patients with advanced prolapse and the associated QoL is
worse; the UDI-6 and IIQ-7 are useful tools in the evalua-
tion of these patients, supported by and consistent with the
clinical findings. Sexual function does not seem to be
adversely affected by POP stages measured by the total
score of PISQ-12 in this group of patients.

Table 5 Comparison of subscale scores for the UDI-6 and IIQ-7 according to POP stages

POP-Q UDI-6 scores IIQ-7 scores

Irritative Stress Obstructive Physical Travel Social/relationship Emotional

Stage 0 50 (0–100) 33 (0–100) 17 (0–100) 0 (0–100) 0 (0–100) 0 (0–100) 0 (0–100)

Stage 1 50 (0–100) 33 (0–100) 17 (0–100) 17 (0–100) 33 (0–100) 33 (0–100) 17(0–100)

Stage 2 67 (0–100) 50 (0–100) 17 (0–100) 50 (0–100) 33 (0–100) 36 (0–100) 17(0–100)

Stages 3 and 4 67 (0–100) 50 (0–100) 33 (0–100) 67 (0–100) 50 (0–100) 50 (0–100) 67(0–100)

p 0.005 0.009 0.05 0.001 0.031 0.116 0.006

Data are presented as median, minimum to maximum

p<0.05 was considered statistically significant

Table 6 Correlation of the POPQ stages with scores of lower urinary tract symptoms (LUTS) and quality of life (QoL) questionnaires

UDI-6 scores r (p) IIQ-7 scores r (p)

Total Irritative Stress Obstructive Total Physical Travel Social Emotional

POPQ stages 0.148 (0.009) 0.198 (0.000) 0.192 (0.001) 0.146 (0.01) 0.054 (0.384) 0.223 (0.000) 0.154 (0.008) 0.120 (0.039) 0.171 (0.003)

r: coefficient r, Spearman correlation

p<0.05 was considered to be statistically significant
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