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Abstract
Introduction This prospective study investigates sexual func-
tion in women after a tension-free vaginal tape (TVT) opera-
tion and compares short-term and long-term effects.
Methods Sixty-three women had a TVT operation performed
at Aalborg University Hospital, Department of Gynecology
and Obstetrics, between November 2008 and June 2010.
Patients completed the Pelvic Organ Prolapse Urinary
Incontinence Sexual Questionnaire-12 (PISQ-12) and the
International Consultation on Incontinence Questionnaire-
Urinary Incontinence Short Form (ICIQ-UI SF) before under-
going surgery, 6 months postoperatively, and at the long-term
follow-up (mean 4 years and 9 months).
Results Forty-four women completed the two questionnaires
all three times. Preoperatively, mean PISQ-12 was 33.8 [95%
confidence interval (CI) 28.9-38.6] and the ICIQ-UI SF was
15.2 (14.4-16.0). Postoperatively the PISQ-12 increased sig-
nificantly and the ICIQ-UI-SF decreased significantly, to 36.7
(31.5-41.9) and 2.5 (1.3-3.8), respectively, at the 6-months
follow-up and 35.8 (33.6-38.1) and 4.9 (3.4-6.3), respectively,
at the long-term follow-up. The greates improvement was in
the physical domain of the PISQ-12. Women experienced less
negative emotional reactions during intercourse, less coital
incontinence, and less fear of being incontinent during inter-
course after the TVT operation.

Conclusion This study shows that a woman’s sex life does not
deteriorate after a TVT operation, that their sexual function
improves somewhat, and that results are sustained over time.

Keywords Urogynecology . Sexual function . Tension-free
vaginal tape . Stress urinary incontinence . Long-term
follow-up

Abbreviations
ICIQ-UI-
SF

International Consultation on Incontinence
Questionnaire-Urinary Incontinence Short Form

PISQ-12 Pelvic Organ Prolapse Urinary Incontinence
Sexual Questionnaire-12

SUI Stress urinary incontinence
TVT Tension-free vaginal tape

Introduction

Stress urinary incontinence (SUI) has an adverse effect on a
woman’s quality of life (QoL), and the way in which affects
her sexual health is important [1]. Female sexuality is com-
plex, and incontinence might have unfavorable effects on
many factors contributing to sexual dysfunction: embarrass-
ment, fear of odor, loss of self-esteem, psychological distress,
dyspareunia because of urinary dermatitis, and urine leaking
during intercourse being a nuisance are some of the effects
that may lead to sexual dysfunction [2–4]. Several studies
investigated the effect of incontinence surgery on sexual func-
tion, with conflicting results; some report improvement [5],
some deterioration [6], and some no difference [7]. Most pre-
vious studies have a 6- to 12-month follow-up period; few
have investigating the long-term effect after >12 months,
and no studies compare short- and long-term effects. The
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aim of the study was to determine the long-term effects on
women’s sexual function after a tension-free vaginal tape
(TVT) operation and compare short- and long-term results.

Materials and method

The study population consisted of 63 consecutive women who
had a TVToperation between November 2008 and June 2010.
Inclusion criteria were sexually active (within 6 months before
operation), SUI or mixed (MUI) (predominantly stress) uri-
nary incontinence, able to understand and write Danish.
Permission from the ethical committee of Region North was
obtained. All women underwent a preoperative physical ex-
amination involving gynecological examination and vaginal
ultrasound, evaluation of incontinence with a 3-day voiding
chart, and urinary flow assessment based on ultrasound
postvoid residual (PVR) urine measurement. Preoperative da-
ta comprised age, parity, body mass index (BMI), and past
medical history (Table 1). The TVT operation was performed
under local anesthesia with mild sedation, according to the
procedure described by Ulmsten [8]. No other procedures
were performed in connection with the TVT procedure.

The women completed two standardized questionnaires:
the Pelvic Organ Prolapse Urinary Incontinence Sexual
Questionnaire-12 (PISQ-12) [9, 10] and the International
Consultation on Incontinence Questionnaire-Urinary
Incontinence Short Form (ICIQ-UI SF) [11, 12] before under-
going surgery. Each woman received a letter 6 months post-
operatively with the same questionnaires; results from the
short-term follow-up were previously published [13]. In
June 2014, the same questionnaires were sent to the women
in order to collect data for a long-term follow-up.

The PISQ-12, a validated, self-administered instrument
used to evaluate sexual function in women with pelvic organ

prolapse (POP) and/or incontinence, is based on 12 items that
allow investigation of three different domains of sexual life:
behavior (items 1–4), physical (items 5–9), and partner related
(items 10–12). Scores are calculated by totalling the scores for
each question, with 0 = always, 1 = often, 2 = sometimes,
3= seldom, and 4=never. Reversed scoring is used for items
1, 2, 3, and 4. Maximum score is 48, and higher scores indi-
cate better sexual function. If more than two of the 12 values
are missing, the short form (PISQ-12) no longer predicts the
long-form scores and is therefore not valid [10]. We therefore
excluded women who answered fewer than ten items. To be
able to compare total scores, corrected the total score for wom-
en who answered ten or 11 items by counting the missing
value as the mean value of the received values [10]. The
ICIQ-UI SF is used to evaluate the severity of UI and its
impact on health-related QoL. It contains three scored items
and an unscored self-diagnostic item. A total score is calculat-
ed by adding them up; maximum score for worst incontinence
is 21. The total score was used to evaluate incontinence pre-
and postoperatively. The self-diagnostic itemwas used to clas-
sify the type of incontinence: SUI, urgency (UUI), or MUI.
The Danish versions of the PISQ-12 and ICIQ-UI SF have
been translated from English but have not been validated.

Statistical analysis

Student’s t test was used to compare groups, and one-way
analysis of variance (ANOVA) was used to compare preoper-
ative, postoperative, and follow-up scores.

Results

Sixty-three women underwent a TVT operation and fulfilled
inclusion criteria; 44 (70 %) completed the PISQ-12 pre-and
postoperatively and at the long-term follow-up. Nineteen
women were thus excluded due to incomplete forms, includ-
ing cases in which more than two of the 12 values in the PISQ-
12 were missing; 12 were excluded at the 6-month postoper-
ative follow-up and the remaining seven at the long-term fol-
low-up. No statistically significant differences between
groups were found. Demographic data are shown in Table 1.
Mean long-term follow-up for the 44 women was 4 years and
9 months [standard deviation (SD) 7.2 months].

The PISQ-12 score showed an overall significant improve-
ment in sexual function (Table 2). Preoperatively, mean PISQ-
12 was 33.8 and long-term follow-up was 35.8, for a signifi-
cant improvement in sexual function of 2.0 (p<0.05). The
overall PISQ-12 decreased slightly from the 6-month to the
long-term follow-up, however; the difference was small and
not significantly different (p>0.05). ANOVA showed a statis-
tically significant change in PISQ-12 over time (p< 0.05)
(Table 2).

Table 1 Demographic data

Participated, n= 44 Excluded, n= 19 P value

Age

Mean (95 % CI*) 48.2 (45.4-51.1) 51.8 (48.4-55.2) NS**

Parity

Mean (95 % CI*) 2.3 (2.0-2.6) 2.3 (2.1-2.6) NS**

BMI

Mean (95 % CI*) 26.3 (24.9-27.7) 26.8 (25.7-28.0) NS**

ICIQ-UI-SF

Mean (95 % CI*) 15.2 (14.4-16.0) 16.9 (16.3-17.4) NS**

CI confidence interval, BMI body mass index, ICIQ-UI-SF International
Consultation on Incontinence Questionnaire-Urinary Incontinence Short
Form,

*95 % CI

**Not significant
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At the 6-month postoperative follow-up, 35 (80 %) women
had improved sexual function compared with preoperatively.
At the long-term follow-up, minor changes were noted, as 12
women reported a slightly higher score, 18 a slightly lower
score, and five an unchanged score. Six women had a lower
score at the 6 months postoperative follow-up, half of them
had improved scores at the long-term follow-up. Three wom-
en had unchanged sexual function 6 months postoperative and
one stayed unchanged, one improved and one lowered their
sexual function at the long-term follow-up. Considering
scores for all PISQ-12 questions, there was an increase pri-
marily in items concerning negative emotional reactions dur-
ing intercourse, incontinence during sexual intercourse, and
fear of incontinence during sexual intercourse (Table 3).

The ICIQ-UI-SF score decreased postoperatively, in-
dicating an improvement in incontinence (Table 2).
Six months postoperatively, 28 (64 %) women became
totally continent and reported an ICIQ- UI-SF score of
0. Sixteen (36 %) women experienced a decrease in
ICIQ- UI-SF score from mean of 14.8 (13.2–16.3) to
6.9 (4.8–9.1) but not 0. At the long-term follow-up,
15 (34 %) women reported an ICIQ- UI-SF score of
0; 13 of them were continent at the 6-month follow-
up; two were incontinent at the 6-month follow-up and
became continent at long-term follow-up. From the first
to the second follow-up, 15 (34 %) women became
somewhat incontinent; however, the ICIQ- UI-SF score
was significantly lower at the long-term follow-up [6.5

Table 2 PISQ-12 and ICIQ-UI-
SF score preoperatively, 6 months
postoperatively, and at long-term
follow-up of the 44 study
participants

Preoperative 6 months postoperative Long-term follow-up P value

PISQ-12

Mean (95 % CI*) 33.8 (28.9-38.6) 36.7 (31.5-41.99) 35.8 (33.6-38.1) <0.05

ICI-Q SF

Mean (95 % CI*) 15.2 (14.4-16.0) 2.5 (1.3-3.8) 4.9 (3.4-6.3) <0.05

No significant difference between 6month and long-term follow-up scores

PISQ-12 Pelvic Organ Prolapse Urinary Incontinence Sexual Questionnaire-12, CI confidence interval, ICI-Q SF
International Consultation on Incontinence Questionnaire-Urinary Incontinence Short Form

Table 3 Itemized responses to PISQ-12 questionnaire; mean and 95 % confidence interval (CI)*)

Preoperative 6 months postoperative Long-term follow-up P value

1. How frequently do you feel sexual desire? 2.13 (1.91-2.33) 2.09 (1.91-2.27) 2.05 (1.85-2.24) NS*

2. Do you climax (have an orgasm) when
having sexual intercourse with your partner?

2.48 (2.09-2.86) 2.45 (2.11-2.79) 2.34 (2.00-2.68) NS*

3. Do you feel sexually excited (turned on)
when having sexual activity with your partner?

2.75 (2.45-3.05) 2.64 (2.38-2.89) 2.59 (2.30-2.88) NS*

4. How satisfied are you with the variety of
sexual activities in your current sex life?

3.09 (2.85-3.34) 3.07 (2.80-3.33) 3.00 (2.74-3.26) NS*

5. Do you feel pain during sexual intercourse? 2.98 (2.73-3.22) 3.20 (2.99-3.42) 3.18 (2.94-3.42) NS*

6. Are you incontinent of urine (leak urine)
during sexual activity?

2.77 (2.44-3.10) 3.70 (3.54-3.87) 3.55 (3.34-3.75) <0.05

7. Does fear of incontinence (either stool or urine)
restrict you sexual activity?

2.67 (2.31-3.04) 3.65 (3.45-3.86) 3.59 (3.35-3.83) <0.05

8. Do you avoid sexual intercourse because of
bulging of the vagina (either bladder, rectum, or vagina falling out?)

3.68 (3.41-3.95) 3.93 (3.86-4.01) 3.79 (3.61-3.97) NS*

9. When you have sex with your partner, do you
have negative emotional reactions such as fear,
disgust, shame, or guilt?

3.09 (2.76-3.42) 3.64 (3.43-3.84) 3.52 (3.29-3.76) <0.05

10. Does your partner have a problem with
erections that affects your sexual activity?

3.41 (3.12-3.70) 3.50 (3.24-3.76) 3.30 (2.99-3.60) NS*

11. Does your partner have a problem with premature
ejaculation that affects your sexual activity?

2.86 (2.51-3.22) 2.93 (2.56-3.30) 2.98 (2.60-3.35) NS*

12. Compared with orgasms you have had in the past,
how intense are the orgasms you have had in the past 6 months?

1.88 (1.70-2.05) 1.88 (1.69-2.08) 1.91 (1.76-2.05) NS*

Total PISQ-12 core 33.80 (32.01-35.58) 36.71 (35.25-28.18) 35.84 (33.58-38.09) <0.05

No significant differences between 6 month and long-term follow-up scores

PISQ-12 Pelvic Organ Prolapse Urinary Incontinence Sexual Questionnaire-12

*Not significant
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(4.6–8.4)], compared with preoperatively [14.8 (13.3–
16.3); p< 0.05]. Of the 16 women who were still incon-
tinent at 6 months, two became continent at the long-
term follow-up, five became less incontinent, two
remained unchanged, and seven became more inconti-
nent. Of the 29 women who were somewhat incontinent
at the long-term follow-up, two reported SUI, nine
MUI, and 16 UUI; two had undefined UI.

The relationship between PISQ-12 and ICIQ-UI-SF
was examined and is shown in Fig. 1. Preoperatively,
many women had a high ICIQ- UI-SF and a low PISQ-
12, indicating a substantial incontinence problem and a
lower sexual function (Fig. 1a). At the 6-month follow-
up, there was a clear shift downward and to the right,
showing improved sexual function and decreased incon-
tinence (Fig. 1b). Figure 1c illustrates the relationship at
the long-term follow-up. When comparing Fig. 1b and c
there is no clear shift in the combined group, but some
women became slightly more incontinent without a sig-
nificant deterioration in sexual function.

Discussion

This study adds further evidence to the fact that sexual
function improves in women with SUI who a TVT op-
eration: the 44 women assessed presented a statistically
significant increase in PISQ-12 score. Both the 6-month
and long-term follow-up data show a decrease in nega-
tive emotional reactions during intercourse, coital uri-
nary incontinence, and fear of being incontinent during
intercourse. A slightly lower PISQ-12 score was ob-
served at the long-term follow-up, and scores went both
up and down. This probably indicates that many factors
concerning their sex life occurred over the mean 4 years
and 9 months. Some women entered menopause and
may suffer from urogenital atrophy, some ageing part-
ners may suffer from impotence because of prostatic
disease, some patients may have been divorced, etc.
We did not investigate these factors. Unchanged orgasm
intensity (question 3 in PISQ-12) argues for maintained
normal sensibility in the genital area after the operation.
The clinically minimum important difference (MID) in
changes in PISQ-12 has not been widely investigated.
In an article by Mamik et all [14], however, a figure of
6 was considered clinically important. More studies on
this important subject are needed. Our study shows an
improvement in sexual function of 2, but very impor-
tantly, that number did not worsen over time.

We defined continent women as an ICIQ- UI SF
score of 0, and one could probably argue it is an unre-
alistic low score. It seems, however, that more women
experienced episodes of UUI at the long-term follow-up.

Strengths of our study are its prospective design, use of
standardized questionnaires concerning sexual function
and incont inence , and a long- term fol low-up.
Weaknesses are the small study population and that we
did not use the new PISQ-IR [15], as the form was not
available when the study was performed.

The previous study by Glavind et al. [13] showed
that women’s sexual function improved 6 months after
a TVT operation; these new data show that this effect is
maintained up to >4 years after the operation. In agree-
ment with our results, in their prospective study, Jha
et al. reported an overall improvement in sexual func-
tion after TVT/TVT-obturator operation as assessed
using the PISQ-31 [16]. Improvements were foremost
in the physical and partner-related domain. Two other
studies suggest that TVT and other SUI surgeries do
not affect sexuality postoperatively. In those studies,
no standardized questionnaires were used: Maaita et al.
found that the majority (72 %) of women experienced
no change in sexual function after a successful TVT
operation [7]. Lemarch et al. came to a similar conclu-
sion when investigating women’s sexual function after
different SUI surgeries [17]. Neither study indicated that
SUI led to deterioration in sexual function. Yeni et al.,
using the Index of Female Sexual Function (IFSF) scale,
reported decreased genital sensation and vaginal lubrica-
tion after TVT surgery, which might inhibit orgasm and
consequently decrease sexual function [6]; our results
do not indicate this. Sexual dysfunction was reported
as being a risk factor following TVT operation. The
study population of 55 (100 %) women had normal
sexual function before TVT operation, which dropped
to 58.2 % after the operation [7]; 20 % reported this
being due to dyspareunia and loss of libido. The ques-
tionnaire used in the study was not standardized, and
there was only one question concerning sexual
satisfaction.

Concerns that the tape may shrink, lose strength, or
change properties over time and thereby cause pain
have been discussed [18]. Our study found no evidence
suggesting that a TVT operation would lead to increased
pain during sexual intercourse (question 5 in PISQ-12).
Rogers et al. [19] expressed concerns that fear of dam-
aging the positive results of the operation when engag-
ing intercourse might be a possible adverse effect for
the woman and her partner. Our results show a postop-
erative improvement in results concerning the partner
domain, suggesting that surgery does not have an ad-
verse effect on the partner; however, it must be empha-
sized that the woman filled out the questionnaire. Also
improvement in the question concerning women’s nega-
tive emotions during sexual activity (question 9) contra-
dict the idea that they may be afraid sexual activity
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would harm results of surgery and thus harm sexual
function. We agree with Rogers et al. that providing
women with sufficient information pre- and postoperatively
is highly important in order to avoid unnecessary concerns.
The fact that there is no exact correlation between inconti-
nence and sexual dysfunction adds evidence to the fact that

sexuality is multidimensional and that dysfunction is
multicausal.

This study shows that sexual function does not deteriorate
after a TVT operation and that women’s sexual function actu-
ally improved over both the short- and long-term. Comparing
the short- and the long-term follow-up results shows that
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improved sexual function can be maintained even though
some women become somewhat more incontinent over time.
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