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Abstract
Introduction and hypothesis The aim of this observational
study was to investigate the influence of body mass index
(BMI) smoking and age on the cure rate, rate of complications
and patient satisfaction with mid-urethral sling (MUS)
procedures.
Methods Pre-, peri- and postoperative (8 weeks and 1 year)
data were retrieved from the Swedish National Register for
Gynecological Surgery of MUS procedures (retropubic pro-
cedures, n=4,539; transobturator procedures, n =1,769) per-
formed between January 2006 and December 2011. Multiple
logistic regression analyses were performed between the out-
come variables and BMI and smoking, presented as adjusted
odds ratios (adjOR) with 95 % confidence interval (CI).
Results Subjective 1-year cure rate was 87.4 % for all MUS
procedures (88.3 % with the retropubic technique and 85.2 %
with the transobturator technique (p=0.002). Preoperative
daily urinary leakage and urgency were more common with
increasing BMI, but surgery reduced symptoms in all BMI
groups. Lower cure rate was seen in women with a BMI >30
(0.49; CI 0.33–0.73), in diabetics (0.50; CI 0.35–0.74) and
women aged>80 years (0.18; CI 0.06–0.51). Perioperative
complications were more common in the retropubic group
(4.7 % vs 2.3 % in the transobturator group, p=0.001) and in

women with BMI<25. Smoking did not influence any of the
outcome variables.
Conclusions The overall 1-year cure rate for MUS procedures
was 87 %, but was negatively influenced by BMI >30, diabe-
tes and age>80 years. Perioperative complications were more
common with the retropubic procedure than with the
transobturator technique, and in women with a BMI<25.
Smoking did not impact on any of the studied outcome
variables.
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Urinary incontinence

Introduction

Urinary incontinence (UI) is a common condition in women,
often resulting in reduced quality of life as well as being of
considerable economic importance for the health service. The
reported prevalence of stress urinary incontinence (SUI) in
population studies varies between 10 and 39 % [1]. Different
treatment modalities for stress urinary incontinence in women
have been advocated, including the use of surgical procedures.

Mid-urethral sling (MUS) procedures have since their in-
troduction in the 1990s become the golden standard for
treating SUI [2]. They are minimally invasive, associated with
a low morbidity and show good results in the long term [3, 4].
Surgery for UI is common worldwide, and many thousands of
operations are performed annually. In this respect, it is there-
fore important to identify factors that may potentially cause an
increased risk of complications or an unsuccessful result.
Modifiable lifestyle factors such as obesity and smoking are
well-documented risk factors for UI [1, 5], but the evidence
regarding their influence on the outcome of incontinence
surgery is less well defined.
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Incontinence surgery may be more difficult in obese pa-
tients; however, only 1 of 6 studies in a review from 2008
showed a difference in early postoperative complications in
women undergoing a tension-free vaginal tape (TVT) who
had a body mass index (BMI) >40 compared with women
with a BMI<30 [6]. Surgery was stated to be a legitimate and
safe treatment of SUI in the obese, and additional studies have
reported a risk reduction of bladder perforations in overweight
and obese patients [7–9].

There is concern regarding the cure rate in MUS and obese
women, although most studies [9, 10] have not reported any
difference in cure rate the first year following surgery. However,
Hellberg et al. demonstrated a decrease in the long-term cure
rate with the TVT procedure from 81.2 % in normal-weight
women compared with 52.1 % in the obese group [11].

People who smoke have been reported to have a consider-
ably increased risk of intra- and postoperative complications
and perioperative smoking cessation has been shown to be
effective in reducing complications, mainly based upon stud-
ies performed in general and orthopaedic surgery [12]. Data
are scarce in relation to the influence of smoking on the
outcome of MUS.

The aim of this study was to investigate the influence of
obesity, smoking and age on the complication and cure rates,
and patient satisfaction in women who had undergone a mid-
urethral sling procedure performed in routine clinical practice.

Materials and methods

Information was collected about patients included in the
Swedish National Register for Gynecological Surgery
(GynOp) who underwent a MUS procedure (either as a
retropubic procedure or as a transobturator procedure) be-
tween January 2006 and December 2011. Patients with con-
comitant prolapse surgery, previous incontinence surgery or
with missing data on smoking and BMI were excluded. The
register was established in 1997 (www.gynop.org);
information regarding incontinence operations has been
included in the register since 2006 and 70 % of all hospitals
in Sweden have provided information on patients undergoing
incontinence surgery. In accordance with the regulations for
the management of national quality registers, the patient
receives written information about the register prior to
surgery and has an opportunity to decline participation.

Data were obtained from questionnaires sent to the patients
before surgery, 8 weeks and 1 year after surgery.
Preoperatively, the patient completed a form including a
health declaration and a description of subjective symptoms.
The frequency of urinary leakage was assessed by the patient
according to the following: no leakage; almost never; 1–3
times/month; 1–3 times/week or daily leakage. An assessment
was also performed by the gynaecological surgeon that

included a gynaecological examination, micturition lists,
cough test, residual urine measurement, and other relevant
clinical data. Based on the history provided and this evalua-
tion, the women were classified as having either SUI or mixed
UI (MUI) according to the joint IUGA/ ICS definition [13]. In
the health declaration, body height and weight were recorded
and used for the calculation of BMI.

The surgeon registered data about perioperative findings on
an operation form and a discharge form. As a follow-up, a
questionnaire, was sent to the patient 8 weeks and 1 year after
surgery, which was subsequently evaluated by the surgeon if
there had been any complications and whether the complica-
tions were mild or severe.

Validated questionnaires regarding the evaluation of UI
were used throughout [14, 15]. The patients’ acceptance of
the use of questionnaires to collect information regarding
gynaecological surgical procedures reported to GynOp has
previously been evaluated; the questionnaires were well ac-
cepted by the patients and provided complete post-treatment
information [16].

Data extracted included age, BMI, smoking, parity, hor-
monal status, type of incontinence (SUI, MUI), surgical histo-
ry, co-morbidities such as heart disease, hypertension, diabetes,
neurological diseases and respiratory diseases (asthma and
chronic obstructive pulmonary disease), type of surgery, dura-
tion of surgery, blood loss, any blood transfusion, antibiotic
prophylaxis and hospital stay parameters. Previous studies
have reported a difference in complications comparing
retropubic MUS with transobturator MUS [17, 18]. The surgi-
cal procedures in this study were therefore analysed separately
and grouped as a retropubic group and a transobturator group.

Complications were classified in order of appearance: peri-
operative complications (reported at discharge after surgery),
early postoperative complications (from the 8-week question-
naire) and late postoperative complications (from the 1-year
questionnaire). Complications included organ lesions,
anaesthetic-related complications, bleeding, infection, pain,
urinary retention, venous thromboembolism (VTE) and reop-
eration. The intention for analysing late complications was to
detect de novo urgency, failure of cure and dissatisfaction with
surgery. Patients were interpreted to have de novo urgency if
they had preoperatively answered “no”, “almost never” or “1–
3 times/month” to the question “do you have urgency prob-
lems”, and 1 year after surgery reported frequent urgency
problems, i.e. “daily urgency” or “1–3 times/week”.
Information on satisfaction with the procedure and cure rate
was obtained from the 1-year questionnaire. The answers from
the question “Are you satisfied with the result of the surgery?”
were dichotomized into satisfied (very satisfied and satisfied)
and not satisfied (“neither satisfied nor unsatisfied”, “unsatis-
fied” and “very unsatisfied”. The cure rate was derived from
patient-reported assessment of urinary leakage. Leakage “1–3
times/week” or “daily leakage” was defined as “no cure” and
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“cure” was defined when the answer was “no urinary leak-
age”, “almost no leakage” or “1–3 times/month”. Ethical
approval was obtained from the Ethics Committee at
Sahlgrenska Academy, Gothenburg University (061-13).

Categorical data were analysed using Pearson’s Chi-
squared or Fisher’s exact test. Continuous variables were
analysed using Student’s t test. A p value<0.05 was consid-
ered to be statistically significant. A logistic regression model
was used to assess risk factors for the different outcome
variables, while controlling for potential confounding factors.
Crude odds ratio (OR) and the 95 % confidence interval (CI)
for possible confounders were calculated. Variables presenting
an association with the dependent variables (p value <0.05)
were included in a multiple logistic regression analysis. The
following variables were included in the regression analyses
for complications: age, BMI, smoking status, type of surgical
procedure, previous prolapse surgery, hysterectomy and co-
morbidity. The following additional variables were included

in the analyses for cure and the evaluation of the patient’s
degree of satisfaction with the operation: parity, peri- and
postoperative complications, the assessment of urinary leak-
age, de novo urgency and postoperative daily urgency. A
stepwise approach was conducted in order to, one-by-one,
exclude the variables demonstrated to be non-significant in
the multiple testing. Adjusted odds ratio (adjOR) and the 95%
CI were calculated.

Prior to conducting a logistic regression analysis, some of
the independent variables were transformed. Age was
encoded into the intervals ≤40, 41–60, 61–80 and >80 and
parity into three groups (women with no birth, one birth, or
two or more births). 5 BMI subgroups were defined using the
WHO definitions [19]: under-weight <18.5; normal 18.5–24;
overweight 25–29; obesity I 30–34 and obesity II >35. Based
on information about smoking, the participants were classified
as either current smokers, former smokers or non-smokers. All
statistical analyses were performed using SPSS version 21.

Table 1 Baseline characteristics
and perioperative data Retropubic (n=4,539) Transobturator (n=1,769) p value

Age mean (±SD) (range) 54.0 (12.3) (23–94) 56.0 (12.2) (23–89) 0.001

Parity mean (±SD) 2.4 (1.03) 2.4 (1.13) 0.453

Oestrogen substitution, n (%) 1,095 (31.5) 510 (36.6) 0.001

Premenopausal, n (%) 1,893 (43.0) 607 (35.5) 0.000

Incontinence, n (%)

Stress 3,306 (74.2) 1,217 (70.7) 0.005

Mixed 1,148 (25.8) 504 (29.3)

BMI mean, n (%) 26.5 27.1 0.000

<18.5 22 (0.50) 8 (0.50) 0.000

18.5–24 1,675 (36.9) 575 (32.5)

25–29 1,848 (40.7) 737 (41.7)

30–34 763 (16.8) 331 (18.7)

>35 231 (5.1) 118 (6.7)

Smoking status, n (%)

Current smoker 593 (13.1) 230 (13.0) 0.837

Former smoker 1,724 (38.0) 686 (38.8)

Never smoked 2,222 (49.0) 853 (48.2)

Diabetes, n (%) 224 (13.5) 123 (15.7) 0.144

Hypertension, n (%) 1,067 (62.3) 521 (65.0) 0.188

Previous hysterectomy, n (%) 580 (18.6) 335 (26.1) 0.000

Previous prolapse surgery, n (%) 351 (10.5) 149 (11.1) 0.545

Anaesthesia, n (%)

Local 4,035 (88.4) 1,137 (65.6) 0.000

Regional 119 (2.6) 18 (1.0) 0.000

General 360 (7.9) 552 (31.2) 0.000

Prophylactic antibiotics, n (%) 4,180 (92.1) 1,672 (94.5) 0.001

Duration of surgery, mean (range) 27.36 (11–120) 22.88 (11–130) 0.001

Blood loss

Mean (range) 34.37 (0–3,000) 33.79 (0–1,015) 0.784

≥200 ml, n (%) 77 (1.6) 30 (1.7) 0.854
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Results

The patients included in this study had undergone an MUS
procedure between January 2006 and December 2011. A total
of 6,308 women were included in the study for evaluation.
Baseline characteristics and perioperative data in the different
surgical groups are shown in Table 1. In the transobturator
group, the patients were older, had a higher mean BMI, had an

increased prevalence of previous hysterectomies, had more
frequently undergone general anaesthesia and had a shorter
duration of surgery compared with the retropubic group. No
difference between groups was seen in mean blood loss or
when blood loss >200 ml was analysed.

Perioperative complications were more than twice as com-
mon in the retropubic group compared with the transobturator
group (4.7 % vs 2.3 % p=0.001), mainly because of bladder

Table 2 Peri- and postoperative complications in all mid-urethral sling (MUS) procedures grouped according to the type of procedure (i.e. retropubic or
transobturator)

All MUS procedures (n=6,308) Retropubic (n=4,539) Transobturator (n=1,769) p value

Perioperative complications, n (%)

All 254 (4.0) 214 (4.7) 40 (2.3) 0.001

Severe complications 13 (0.2) 11 (0.2) 2 (0.1)

Bladder 146 (2.3) 143 (3.2) 3 (0.1)

Urethra 5 (0.1) 3 (0.1) 2 (0.1)

Ureter 1 (0) 1 (0) 0

Bleeding 45 (0.1) 44 (0.9) 1

Anaesthesia-related 24 (0.4) 15 (0.3) 9 (0.5)

Other 58 (0.9) 31 (0.6) 27 (1.5)

Intestinal 0 (0.0) 0 0

Blood transfusion 7 (0.1) 6 (0.1) 1 (0)

Before discharge n (%)

Reoperation 91 (1.5) 72 (1.5) 19 (1.1)

Urinary retention 218 (3.5) 122 (2.7) 96 (5.7)

Pain 48 (0.8) 24 (0.5) 24 (1.4)

8-weeks postoperatively n (%)

All 784 (13.4) 554 (13.0) 240 (14.3) 0.479

Severe complications 48 (0.8) 36 (0.8) 12 (0.7)

Bladder 172 (2.7) 128 (2.8) 46 (2.8)

Urethra 133 (2.1) 90 (2.0) 43 (2.5)

Vagina 75 (2.1) 47 (1.0) 29 (1.7)

Intestine 13 (0.2) 6 (0.1) 7 (0.3))

Ureter 10 (0.1) 6 (0.1) 4 (0.2)

Vessel 22 (0.4) 19 (0.4) 3 (0.2)

Nerve 35 (0.6) 20 (0.4) 15 (0.9)

Fistula 5 (0.1) 2 (0) 3 (0.1)

Other organ lesion 130 (2.1) 89 (1.9) 41 (2.4)

Bleeding/haematomas 84 (1.3) 65 (1.5) 19 (1.1)

Urinary tract infection 237 (3.8) 179 (3.9) 58 (3.3)

Other infection 93 (1.5) 63 (1.5) 30 (1.8)

Postoperative pain 337 (5.4) 243 (5.1) 104 (5.9)

Micturition pain 49 (0.8) 34 (0.7) 14 (0.8)

Other pain 117 (1.9) 70 (1.6) 47 (2.7)

Urinary retention 167 (2.7) 114 (2.5) 53 (3.0)

Thrombosis 3 (0.0) 3 (0) 0

Other complication 64 (1.0) 40 (0.9) 24 (1.4)

Reoperation 35 (0.6) 25 (0.6) 10 (0.6)

Significance of the difference in complications between the retropubic and transobturator procedures is presented
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perforations (Table 2). This was confirmed in the multiple
regression analysis, which demonstrated that perioperative
complications occurred more commonly with the retropubic
procedure than with the transobturator technique (adjOR 2.08;
CI 1.48–2.94). Perioperative complications were less com-
mon in women aged 41–60 than in women≤40 and in women
with a BMI ≥25 compared with women with a BMI<25
(Table 3).

The response rate for the 8-week follow-up questionnaire
was 98 % and 81 % after 1 year postoperatively. At 8 weeks
the rate of reported postoperative complications was 13 % in
the retropubic group and 14.3 % in the transobturator group (p
=0.479). The most frequently recorded postoperative compli-
cations were pain, urinary tract infections, bladder and urethral

lesions and urinary retention. Reoperation before discharge
was necessary in 1.5 % after a retropubic procedure and 1.1 %
after a transobturator procedure (p=0.013) and additional
reoperations within 8 weeks were 0.6 % in both surgery
groups (Table 2). Postoperative complications were more
commonly reported in women ≤40 years of age than in wom-
en >40 years. BMI, smoking status and type of surgical
procedure did not influence the rate of postoperative compli-
cations (Table 3). There were no differences in the rate of
infections, thrombotic events, sepsis or complications neces-
sitating intensive care between smokers and non-smokers.

Complication rates and outcome 1 year after surgery
stratified according to BMI and smoking status are
described in Tables 4 and 5. The rate of de novo

Table 3 Results of multiple re-
gression analysis of peri- and
postoperative complications as-
sociated with mid-urethral sling
procedures stratified for each risk
factor

Complications Complication rate (%) Crude OR (CI) Adjusted OR (CI)

Perioperative

Age

≤40 5.6 1 1

41–60 3.5 0.60 (0.42–0.86) 0.66 (0.46–0.95)

61–80 4.4 0.77 (0.52–1.12) 0.90 (0.61–1.33)

>80 5.2 0.92 (0.41–2.10) 1.13 (0.49–2.58)

BMI

<25 (2,280) 5.3 1 1

25–29 (2,585) 3.8 0.72 (0.55–0.95) 0.73 (0.55–0.96)

≥30 (1,443) 2.6 0.50 (0.34–0.72) 0.51 (0.35–0.74)

Smoking status

Never smoked 4.0 1 1

Former smoker 4.1 0.90 (0.60–1.35) 1.12 (0.85–1.47)

Smoker 3.6 1.03 (0.79–1.35) 1.02 (0.68–1.54)

Type of surgery

Transobturator 2.3 1 1

Retropubic 4.7 2.14 (1.52–3.01) 2.08 (1.48–2.94)

Postoperative complications

Age

≤40 17.4 1 1

41–60 13.9 0.76 (0.61–0.95) 0.77 (0.62–0.96)

61–80 12.5 0.68 (0.54–0.86) 0.70 (0.55–0.89)

>80 9.6 0.50 (0.27–0.94) 0.52 (0.28–0.98)

BMI

<25 15.3 1 1

25–29 13.0 0.83 (0.70–0.98) 0.85 (0.72–1.01)

≥30 12.8 0.81 (0.66–0.99) 0.84 (0.68–1.02)

Smoking status

Never smoked 13.8 1 1

Former smoker 13.4 1.14 (0.89–1.39) 1.13 (0.90–1.42)

Smoker 15.1 0.97 (0.82–1.14) 1.01 (0.86–1.18)

Type of surgery

Transobturator 14.5 1 1

Retropubic 13.5 1.09 (0.92–1.28) 1.12 (0.95–1.31)

Int Urogynecol J (2015) 26:343–351 347



urgency 1 year after surgery was 9.8 % in the
retropubic group and 11.2 % (p=0.293) for the
transobturator group. 2,550 women had no urgency pre-
operatively, and 259 of these women reported, in the 1-
year questionnaire, urgency symptoms 1–3 times/week
or daily. De novo urgency was more frequently reported
among smokers and in women with increasing BMI
(Tables 4, 5); however, in the multiple regression anal-
ysis none of the tested variables were statistically sig-
nificantly associated with de novo urgency.

The overall cure rate after 1 year for all MUS pro-
cedures was 87.4 % (88.3 % in the retropubic group
and 85.2 % in the transobturator group, p=0.002).
There was no difference in the cure rate in women up
to the age of 80 years, but when aged >80 years the
cure rate was decreased. There was also a lower cure
rate in women with a BMI ≥30 compared with women
with a BMI <30 and in diabetic women compared with
non-diabetic women (Table 6); none of the other comor-
bidities influenced the cure rate.

Figure 1 depicts the effect of surgery on urinary
leakage and urgency grouped according to BMI.
Before surgery, women with a high BMI suffered from
more daily urgency symptoms and daily urinary leakage
compared with women with a lower BMI. Surgery re-
duced both symptoms markedly; however, after 1 year
there was still a higher remaining rate of daily urgency
and daily leakage in women with a higher BMI. The
reduction rate for daily UI and daily urgency did not
differ between different BMI groups, but since obese
women had more frequent symptoms at baseline they
had more symptoms after surgery.

In spite of a lower cure rate 1 year after surgery in obese
women, there was no significant difference in the level of
satisfaction with the results of surgery. Women with postop-
erative complications (adjOR 0.40; CI 0.31–0.51), daily uri-
nary leakage (adjOR 0.07; CI 0.06–0.09), daily urgency
(adjOR 0.20; CI 0.16–0.26) and de novo urgency (adjOR
0.54; CI 0.37–0.79) were more often dissatisfied with the
result of the operation 1 year after surgery.

Table 5 Complication rates and outcome 1 year after mid-urethral sling surgery stratified according to smoking status

Smoker (n=823) Former smoker (n=2,410) Never smoked (n=3,075) p value

Complications

Perioperative 30 (3.6) 100 (4.1) 124 (4.0) 0.817

Total at discharge 42 (5.2) 157 (6.7) 231 (7.6) 0.166

8 weeks postoperatively 0.035

Total 115 (15.1) 307 (13.4) 401 (13.8)

Severe 6 (0.8) 20 (0.9) 33 (1.1)

Outcome 1 year after surgery

Satisfaction 564 (72.9) 1,761 (77.2) 2,249 (78.4) 0.015

Daily urgency 204 (26.4) 604 (26.5) 647 (22.6) 0.001

Daily urinary leakage 101 (14.6) 257 (12.2) 325 (12.3) 0.213

De novo urgency, n=259 41 (5.3) 90 (4.0) 128 (4.5) 0.277

Table 4 Complication rates and outcome 1 year after mid-urethral sling surgery stratified according to BMI

BMI <18.5 (n=30) 18.5–24 (n=2,250) 25–29 (n=2,585) 30–34 (n=1,094) >35 (n=349) p value

Complications

Perioperative 0 118 (5.3) 98 (3.8) 31 (3.8) 7 (2.0) 0.001

Total at discharge 1 (3.4) 168 (7.6) 186 (7.3) 61 (5.7) 14 (4.0) 0.205

8 weeks postoperatively

Total 4 (13.7) 325 (14.6) 318 (12.6) 125 (11.6) 43 (12.7) 0.063

Severe 1 (3.4) 22 (1.0) 17 (0.7) 8 (0.7) 3 (0.9)

Outcome 1 year after surgery

Satisfaction 20 (71.4) 1,732 (81.7) 1,884 (77.4) 744 (72.7) 194 (61.0) 0.000

Daily urgency 9 (32.1) 401 (18.9) 596 (24.5) 304 (29.7) 145 (45.6) 0.000

Daily urinary leakage 4 (16.0) 132 (6.7) 283 (12.7) 174 (18.8) 90 (31.2) 0.000

De novo urgency, n=259 2 (7.1) 85 (4.1) 106 (4.4) 44 (4.4) 22 (6.8) 0.206
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Discussion

As has been reported by other authors [20] the prevalence of
daily urinary leakage and daily urgency before surgery in our
study was higher with increasing BMI. However, the

prevalence of daily urinary leakage and daily urgency before
surgery was reduced following surgery in all BMI classes.
There was a reduced cure rate in women with a BMI >30 and
in diabetic women, although the cure rate was unaffected by
other comorbidities such as hypertension, asthma, bronchitis
and heart disease. The overall cure rate 1 year after a mid-
urethral sling procedure was 87 % and was higher in the
retropubic group than in the transobturator group. The cure
rate remained unchanged in women up to 80 years of age.
Smoking did not influence the outcome of MUS procedures.

There was a lower frequency of perioperative complica-
tions, mainly bladder perforations, in women with a higher
BMI who underwent a retropubic procedure, which is in
agreement with earlier retrospective studies [7–9]. The fatty
tissue probably creates a space for the trocar between the
retropubic bone and the bladder, thus protecting the bladder.
In a slim patient in need of incontinence surgery it may be
advisable to choose an transobturator method to avoid bladder
perforation; on the other hand, the risk of postoperative hip
and thigh pain is reported to be higher with these procedures
[21], which was apparent in our study as well (Table 2). There
was no association between BMI and postoperative compli-
cations. Overall, the rate of complications was low, indicating
that MUS procedures are a safe surgical procedure in routine
clinical practice, even in obese women. Nor were there any
differences in the rate of postoperative complications between
surgical groups, even though bladder perforations were more
common in the retropubic group. This indicates that there
were few long-term effects of this type of complication.

Even if the MUS is safe in obese patients, the outcome is of
great importance. Patients with a BMI >30 had lower cure rate
1 year after surgery compared with women of normal weight.
However, despite this finding, the women with high BMI still
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Fig. 1 The percentage of patients
suffering from daily urinary
leakage and daily urgency before
and 1 year after surgery grouped
according to body mass index
(BMI). The results regarding
daily urinary urgency 1 year after
surgery do not differentiate
between persistent urgency and
de novo urgency

Table 6 Factors associated with cure (defined as no urinary leakage,
almost no urinary leakage or a urinary leakage a few times/month 1 year
after surgery)

Cure rate, % Crude OR (CI) Adjusted OR (CI)

Age

≤40 94.8 1 1

41–60 91.4 0.59 (0.40–0.85) 1.04 (0.45–2.38)

61–80 80.0 0.22 (0.15–0.32) 0.58 (0.25–1.32)

>80 49.5 0.05 (0.03–0.09) 0.18 (0.06–0.51)

BMI

<25 93.2 1 1

25–29 87.3 0.50 (0.41–0.62) 0.79 (0.53–1.19)

≥30 78.2 0.26 (0.21–0.33) 0.49 (0.33–0.73)

Smoking status

Never smoked 87.7 1 1

Former smoker 87.8 1.00 (0.84–1.19) 0.93 (0.68–1.28)

Smoker 85.4 0.81 (0.64–1.04) 0.72 (0.46–1.11)

Diabetes

No 84.4 1 1

Yes 70.7 0.45 (0.34–0.59) 0.50 (0.35–0.74)

The following variables were initially included in the analysis, but were
found to be non-significant: parity, comorbidity (except diabetes), surgi-
cal method, perioperative and postoperative complications, de novo
urgency. The results were adjusted for daily urgency. A potential associ-
ation between BMI and diabetes was tested and found to be non-
significant
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reported that they were satisfied with the results of the surgery
(satisfaction with surgery was not affected by a high BMI in
the multiple logistic regression). Obesity has previously been
reported to be a risk factor for failure and complications after
surgery for incontinence and prolapse [22] and the long-term
results in obese women have been reported to be continuously
worsening. In a study by Hellberg et al., women with BMI
>35 had a long-term cure rate of 52.1 % with an average
follow-up time of 5.7 years [11]. Consequently, it is wise to
encourage the patient to reduce weight before and after sur-
gery. It has been reported that a moderate reduction in weight
of 5 % improves urinary incontinence severity and its effects
on quality of life [5, 23].

The frequency of de novo urgency (dU) in our study is
consistent with that of previous studies [24] and we also found
dU to be a risk factor for dissatisfaction with surgery. BMI and
smoking were not associated with dU. In this respect it should
be noted that smokers and patients with BMI>30 had a higher
degree of urgency preoperatively, which influenced the inclu-
sion of patients in this specific analysis.

Smoking was not found to be a risk factor for complica-
tions with this type of surgery. It should be noted that the
prevalence of smoking for women in Sweden is below 15 %
[25] and in the current study it was 13 %. In the literature the
most commonly reported complications among smokers in
connection with surgical procedures are related to wound and
respiratory complications, to the anaesthesia or to thrombo-
embolic events [26]. The MUS procedure is a minimally
invasive type of surgery, the wound is small and there is a
short duration of surgery and anaesthesia. In addition, most
surgery is performed under local anaesthesia and immobilisa-
tion postoperatively is almost non-existent.

Nevertheless, it has been shown that surgery is a golden
opportunity to motivate the patient to lifestyle changes such as
smoking cessation [27]. Probably, the stress of being exposed
to surgery alerts the patient to reconsider her general health
status, thus enhancing the likelihood of successful smoking
cessation. Although our study showed that a high BMI and
smoking had no effects on the rate of complications or satis-
faction in minimally invasive incontinence surgery, the im-
portance of discussing lifestyle factors pre-and postoperative-
ly remains. A weight reduction may potentially improve the
cure rate in obese patients in this type of surgery.

The strengths of this study were the large unselected patient
population and the high response rate achieved with the ques-
tionnaires, which adds validity to the results. There are several
difficulties regarding the reliability of register data; the forms
are evaluated by different surgeons and factors such as com-
plications may be judged heterogeneously. In GynOp there is
a ”complication guide” to facilitate the evaluation of compli-
cations, which may minimise this bias. We chose to include
different types of MUS in this study, in order to be able to
evaluate the routine clinical situation. According to the annual

reports from GynOp most clinics use only one MUS method,
and only in exceptional cases is another method selected.
However, in this study there were some indications that the
transobturator method was used for older women and women
with a higher BMI. A statistically significant difference in
subjective cure rate between the surgical groups could be seen,
but when adjusting for confounding factors surgical group
was not an independent risk factor in the multiple regression
analysis. In summary, we found no difference in outcomes
between the procedures, apart from perioperative
complications.

Conclusions

The overall 1-year cure rate for MUS procedures was 87 %,
but this was negatively influenced by BMI >30, diabetes and
age >80 years. Patients with a BMI >30 had a lower cure rate
and a poorer subjective outcome after incontinence surgery,
such as persistent daily urinary leakage and urgency symp-
toms, but the rate of satisfaction with surgery was not affected
by BMI. There was no correlation between BMI and postop-
erative complications. Patients with a BMI <25 were shown to
be at risk of bladder perforation in the retropubic MUS group.
Smoking did not influence the outcome of MUS procedures.
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