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Purpose: Urinary incontinence (UI) is a common health-related problem in the female 
population and has a negative impact on many aspects of patients’ quality of life including 
mental problems. This study evaluated the mental effects of mid-urethral sling (MUS) 
surgery in female patients with stress UI or stress UI-dominant mixed UI.
Patients and Methods: Women with stress UI or stress UI-dominant mixed UI who 
underwent MUS surgery and were enrolled in this study and followed up for 12 months. 
The International Consultation of Incontinence Questionnaire-Short Form (ICIQ-SF) and the 
Hospital Anxiety and Depression Scale (HADS) at baseline and 12 months after the MUS to 
evaluate the efficacy of the surgery.
Results: At baseline, proportions of the patients with anxiety (HADS-Anxiety score of ≥8) 
and depression (HADS-Depression score of ≥8) were 21.6% (22/102) and 24.5% (25/102), 
respectively. At 12 months postoperatively, the median ICIQ-SF score, HADS-Anxiety 
score, and HADS-Depression score were significantly improved compared with their base-
line values (p<0.001 for ICIQ-SF and HADS-Depression, p=0.011 for HADS-Anxiety). At 
12 months postoperatively, changes in the ICIQ-SF and HADS-A scores showed a moderate 
correlation (r = 0.578, p < 0.001), and changes in the ICIQ-SF and HADS-D scores had 
a strong correlation (r = 0.838, p <0.001).
Conclusion: This study demonstrated that MUS surgery significantly improved UI, anxiety, 
and depression with significant correlations in their symptoms. This suggests that improve-
ment of the patients’ UI helped to relieve their symptoms of anxiety and depression.
Keywords: urinary incontinence, anxiety, depression, mid-urethral sling surgery

Introduction
Urinary incontinence (UI) is the complaint of involuntary leakage of urine1 and is 
a common health problem in the female population.2–4 Stress UI (SUI) is reportedly 
the most common type of UI in female population, but urgency UI (UUI) and 
mixed UI (MUI) are also frequently encountered. Generally, the prevalence of UI 
increases with age, SUI is more common in young and middle-aged women and 
UUI and MUI predominate in older women.5 UI has a negative impact on many 
aspects of patients’ quality of life, including their economic status, daily activities, 
personal relationships, and mental health.6,7

Depression and/or anxiety have an estimated worldwide prevalence of 10% and 
cause not only human health problems but also economic burdens.8,9 Many large- 
scale studies have demonstrated a relationship between depression and/or anxiety 
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and UI.6,7,10–12 Women with UI are more likely to have 
depression and/or anxiety than women without UI.6,7,11 

And higher severity in UI was associated higher mental 
condition.13 With respect to the type of incontinence, 
studies have shown that the rate of depression is higher 
in patients with UUI and MUI than in patients with 
SUI.11,12 Moreover, some research has shown that treat-
ment of UI improves not only UI symptoms but also the 
mental status, especially in patients with UUI that is trea-
ted pharmacologically.14–16 However, few reports have 
provided details about the influence of SUI surgery on 
the mental status. Additionally, whether surgical treatment 
for SUI will improve the mental status, such as anxiety 
and/or depression, remains unclear especially in the long 
term.

This study was performed to evaluate the efficacy of 
mid-urethral sling (MUS) surgery not only for UI symp-
tom but also its effects on anxiety and depression symp-
toms evaluated by specific questionnaire in patients with 
SUI or SUI-dominant MUI.

Materials and Methods
This study was conducted in accordance with the Good 
Clinical Practice guidelines and the principles of the 
Declaration of Helsinki after being approved by the Kyorin 
University ethics committee (approval H27-135). Written 
informed consent was obtained from all individual partici-
pants included in the study. This prospective observational 
study was performed from June 1, 2015 to March 31, 2018. 
Study involved women with SUI or SUI-dominant MUI 
aged ≥20 years who underwent MUS surgery (both retro-
pubic and transobturator) in our institution and were fol-
lowed up for 12 months. SUI and SUI-dominant MUI 
patients selected MUS surgery after conservative treatment 
(behavioral therapy and/or pharmacotherapy) that was not 
effective and after expressing a desire to have surgery. The 
choice of either the retropubic or transobturator approach 
was at each patient’s discretion’ after they had received an 
explanation of each of the procedure. However, if a patient 
had a history of abdominal open surgery, we selected the 
transobturator approach. The preoperative evaluation 
included assessment of the patients’ characteristics, medical 
history, physical examination findings (including a trans- 
vaginal examination), cough stress test with at least 
250 mL of saline in the bladder, 3-day bladder diary, uro-
flowmetry, and post-void residual urine (PVR) volume. SUI 
was confirmed in all patients by a positive cough stress test, 
the International Consultation of Incontinence 

Questionnaire-Short Form (ICIQ-SF)17 and at least one epi-
sode of SUI recorded in a 3-day bladder diary. SUI dominant 
MUI was confirmed by ICIQ-SF score, fewer UUI episodes 
than SUI episodes recorded in the 3-day bladder diary, and 
more patient-reported distress in SUI symptoms. The exclu-
sion criteria were a planned future pregnancy, having neuro-
genic disease, any concomitant surgery (such as prolapse 
repair), a surgical history of UI, PVR volume of >100 mL, 
and psychiatric diagnosis and medical treatment of depres-
sion or other psychiatric disorder.

The objective outcome was measured using trans- 
vaginal examination (the presence or absence of mesh 
exposure or pain), cough stress test, uroflowmetry, and 
PVR volume 12 months after the surgery. The subjective 
outcome was measured using the following questionnaires 
before and 12 months after the surgery: The ICIQ-SF, and 
the Hospital Anxiety and Depression Scale (HADS).18 The 
HADS is a validated tool for detecting anxiety and depres-
sion in non-psychiatric patients and a score of ≥8 is con-
sistent with clinical anxiety/depression. The HADS has 
been validated in Japanese language.19

Cure was defined as the objective outcome of 
a negative stress test result, and the subjective outcome 
of no self-reported SUI symptoms.

Statistical Analysis
A sample size calculation was performed before beginning 
the study. One study showed that after SUI surgery, the mean 
HADS-Anxiety (HADS-A) and HADS-Depression (HADS- 
D) scores changed from 5.0 to 2.6 and from 4.1 to 2.3, 
respectively.20 At 95% statistical power and a significance 
level of 0.05, we determined that the sample size should be 
47 patients for evaluation of the HADS-A score and 88 
patents for evaluation of the HADS-D score. At an estimated 
dropout rate of 20%, 100 patients needed to be enrolled.

The Wilcoxon signed-rank test was used to compare 
differences in the ICIQ-SF and HADS scores, and the 
McNemar test was used to compare the prevalence of 
anxiety/depression at baseline and at 12months. 
Spearman’s rank correlation coefficient was used to iden-
tify correlations between ICIQ-SF and HADS scores. 
Statistical analyses were conducted with SAS software 
(SAS Institute, Cary, NC, USA) and a p value of <0.05 
was considered statistically significant.

Results
In total, 114 patients met the inclusion criteria, and of these, 
102 (89.5%) patients were analyzed in the study. We 
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excluded 10 patients due to incomplete questionnaire 
responses and 2 patients for lost of follow up; thus, 12 
patients were excluded from the analysis. Two patients 
were prescribed antidepressants for insomnia; however, 
they were not diagnosed with depression/anxiety nor did 
they consult with psychiatrist, therefore, they were included 
in the analysis. The patients’ demographic and baseline 
characteristics are shown in Table 1. The patients’ median 
age, median body mass index, and median parity were 61 
years (range, 38–88 years), 23 kg/m2, (range, 16.8–34.9), 
and 2 children (range, 0–3), respectively. Seventy-five 
patients (73.5%) were postmenopausal. Fifty-nine patients 
(57.8%) were diagnosed with SUI and 43 (42.2%) were 
diagnosed with SUI-dominant MUI. The median baseline 
ICIQ-SF score was 13 (range, 4–21). The median baseline 
HADS-A score was 4 (range, 0–15), and 21.6% (22/102) of 
patients were diagnosed with clinical anxiety (HADS-A 
score of ≥8). The median HADS-D score was 5 (range, 
1–14), and 24.5% (25/102) of patients were diagnosed 
with clinical depression (HADS-D score of ≥8). Before the 
surgery, the ICIQ scores showed a weak positive correlation 
with HADS-A scores (r = 0.308, p = 0.030) and a moderate 
positive correlation with HADS-D scores (r = 0.558, p < 
0.001).

Table 2 shows the change in symptoms from baseline to 
12 months. At 12 months postoperatively, the patients’ med-
ian ICIQ-SF total score, median HADS-A score, and median 
HADS-D score were significantly improved compared with 
their baseline values (ICIQ-SF: 13.0 to 0.0, p < 0.001; 
HADS-A: 4.0 to 3.0, p = 0.011; HADS-D: 5.0 to 3.0, p < 
0.001). The rate of diagnosis of clinical anxiety significantly 
decreased from 21.6% to 10.2% (p = 0.042), and the rate of 

clinical depression also significantly decreased from 24.7% 
to 8.2% (p < 0.001). Regarding urodynamic parameters, 
both the median voided volume and the median PVR 
volume showed no change from before to 12 months after 
the MUS surgery (voided volume: 252.1 to 257.4 mL, p = 
0.362; PVR volume: 10 to 15 mL, p = 0.052). However, the 
median maximum flow rate significantly decreased (30.1 to 
20.2 mL/s, p < 0.001).

The results of the correlation analysis of changes in the 
ICIQ-SF and HADS scores that accompanied surgery are 
shown in Table 3. At 12 months, changes in the ICIQ-SF and 
HADS-A scores showed a moderate correlation (r = 0.578, 
p < 0.001), and the changes in the ICIQ-SF and HADS-D 
scores showed a strong correlation (r = 0.838, p < 0.001).

Before the surgery, 21.6% (22/102) and 24.5% (25/ 
102) of patients were clinically diagnosed with anxiety 
and depression, respectively. At 12 months after the 
MUS surgery, 59% (13/22) and 80% (20/25) of patients 
no longer had anxiety or depression. However, 10.8% (11/ 
102) and 8.8% (9/102) of the total population had anxiety 
and depression 12 months after the surgery. Like the UI 
symptoms, the rates of anxiety and depression were sig-
nificantly lower compared with before the MUS surgery 
(anxiety: 21.6% to 10.8%, p = 0.003; depression: 24.5% to 
8.8%, p < 0.001). Of 11 patients who had anxiety at 12 
months after the surgery, 81.8% (9/11) remained 

Table 1 Patients’ Characteristics

Patients, n 102

Age, years 61 (33–88)

BMI, kg/m2 23.0 (16.8–34.9)
Parity 2 (0–3)

Postmenopausal 75 (73.5%)

ICIQ-SF total score 13 (4–21)
HADS-A score 4 (0–15)

HADS-D score 5 (0–14)

HADS-A score of ≥8 22 (21.6%)
HADS-D score of ≥8 25 (24.5%)

Note: Data are presented as medians (range) or n (%). 
Abbreviations: BMI, body mass index; ICIQ-SF, International Consultation of 
Incontinence Questionnaire-Short Form; HADS-A, Hospital Anxiety and 
Depression Scale-Anxiety; HADS-D, Hospital Anxiety and Depression Scale- 
Depression.

Table 2 Changes in Symptom Scores from Baseline

Baseline 12 Months

Score Score Change from 
Baseline

p value

ICIQ-SF 13.0 (4 to 21) 0 (0 to 16) −9 (−21 to 3) <0.001

HADS-A 4.0 (0 to 15) 3.0 (0 to 13) −1.0 (−8 to 6) 0.011

HADS-D 5.0 (1 to 14) 3.0 (0 to 15) −2.0 (−10 to 14) <0.001

Note: Data are presented as medians (range). p values were obtained with the 
Wilcoxon signed-rank test. 
Abbreviations: ICIQ-SF, International Consultation of Incontinence 
Questionnaire-Short Form; HADS-A, Hospital Anxiety and Depression Scale- 
Anxiety; HADS-D, Hospital Anxiety and Depression Scale-Depression.

Table 3 Correlation of Changes in ICIQ-SF and HADS Scores

12 Months

Correlation Coefficient p value

Variation of HADS-A score 0.578 <0.001

Variation of HADS-D score 0.838 <0.001

Abbreviations: ICIQ-SF, International Consultation of Incontinence 
Questionnaire-Short Form; HADS-A, Hospital Anxiety and Depression Scale- 
Anxiety; HADS-D, Hospital Anxiety and Depression Scale-Depression.
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unchanged from baseline, and 18.2% (2/11) newly devel-
oped anxiety symptoms. Indeed, of nine patients with 
depression at 12 months after the surgery, 55.5% (5/9) 
remained unchanged from baseline, and 44.4% (4/9) 
newly developed depression symptoms.

During the 12-month postoperative observation period, 
the complications were, de novo overactive bladder symp-
toms in seven patients (6.9%) and persistent mild groin 
pain for more than 1 month in one patient (1.0%) who had 
treated with transobturator approach (no treatment 
required, discharged at 3 months). Two patients com-
plained of weak urine stream, but neither intermittent 
catheterization nor medication was required, because the 
PVR volume was <100mL. No mesh tape exposure or 
dyspareunia was observed. Twelve patients (11.6%) 
reported persistence of SUI at 12 months with no treat-
ment required. However, two patients required tape short-
ening under local anesthesia at 4 and 10 months, 
respectively, which completely resolve the UI.

Discussion
In the present study, MUS surgery significantly improved 
UI and both anxiety and depression symptoms in patients 
with SUI or SUI-dominant MUI. Indeed, the changes in 
the UI symptoms were moderately correlated with anxiety 
and strongly correlated with depression. This suggests that 
improvement of UI symptoms helps to relieve anxiety and 
especially depression symptoms. To the best of our knowl-
edge, this is the first study to evaluate the effects of MUS 
surgery on UI, and both anxiety and depression in 
Japanese women with SUI or SUI-dominant MUI for 
a relatively long term.

Preoperatively, 20.6% and 24.5% of participants had 
anxiety and depression symptoms, respectively, despite 
our exclusion of patients with clinically diagnosed depres-
sion or other psychiatric disorders. The lifetime prevalence 
rates of anxiety and depression in Japan have been esti-
mated as 8.1% and 6.1%, respectively.21 Despite the fact 
that the definitions of anxiety and depression are not 
exactly the same, patients who are planning to undergo 
SUI surgery have an anxiety rate more than 2.5 times 
higher and a depression rate approximately 4 times higher 
than the general Japanese population.

Two large epidemiological surveys in Norway10 and 
three in Western countries (Sweden, United Kingdom, and 
United States)22 reported a high prevalence of anxiety and 
depression in participants with UI diagnosed by the HADS 
using the same definition. The prevalence of anxiety 

according to the type of UI was 22.9% to 30.4% in 
patients with SUI, 28.1% to 30.2% in patients with UUI, 
and 32.0% to 49.1% in patients with MUI. The prevalence 
of depression according to the type of UI was 9.0% to 
16.8% in patients with SUI, 11.7% to 17.8% in patients 
with UUI, and 16.9% to 34.7% in patients with MUI. 
Indeed, among 373 participants with UI attending the 
eHealth program, which aims to improve healthcare 
using information and communication technology, the pre-
valence of anxiety was 12.4% in patients with SUI and 
13.8% in those with UUI/MUI, and the prevalence of 
depression was 3.2% in patients with SUI and 10.6% in 
those with UUI/MUI evaluated using the same 
definition.22 Differences in the prevalence of anxiety/ 
depression may have been affected by UI severity or racial 
or cultural factors. For example, the average ICIQ score in 
participants in the eHealth program was 10.4 in those with 
SUI and 11.6 in those with UUI/MUI; however, the med-
ian ICIQ score was 13.0 in our study population, indicat-
ing more severe UI symptoms. Patients planning to 
undergo surgery for UI may have more severe UI symp-
toms and a considerably higher prevalence of anxiety/ 
depression.

Some studies have focused on surgical treatment for 
SUI and its effect on mental health. Rosenzweig et al23 

reported that successful surgical treatment significantly 
improved sleep disturbance and tension, whereas unsuc-
cessful results significantly worsened depression and sleep 
disturbance in 63 patients with SUI. Stoffel et al24 also 
reported that UI symptoms after SUI surgery were a risk 
factor for depressive symptoms. In the present study, per-
sistent SUI symptoms were present in 11patients (nine 
with SUI only, two with MUI) 12 months after surgery 
without any intervention; three patients experienced relief 
from depression, one experienced relief from anxiety, 
respectively; two experienced persistent anxiety, and one 
was newly diagnosed with anxiety. Among seven patients 
with de novo UUI, two experienced relief from anxiety 
and depression, respectively; one experienced persistence 
of both anxiety and depression; and no cases of new onset 
anxiety/depression were observed. In our comparison of 
80 patients with no UI and 22 patients with any kind of UI 
(nine with SUI, seven with UUI, two with MUI, and six 
with other types of UI) at 12 months after surgery, the 
prevalence rate of anxiety was 11.3% (9 of 80 patients) 
among patients with no UI and 9.1% (2 of 22 patients) 
among patients with any type of UI, with no significant 
difference (p = 0.378). Furthermore, the depression rate 
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was 8.9% (7 of 80 patients) among patients with no UI and 
9.1% (2 of 22 patients) among patients with any type of 
UI, with no significant difference between the two groups 
(p = 0.428) (data not shown). The presence of any type of 
UI after SUI surgery did not worsen the prevalence of 
a poor mental health status in our study. This suggests 
that there is no need for intervention in patients with 
persistent SUI (even after MUS surgery), that the SUI 
symptoms are mild, that patients are satisfied with their 
treatment, and that their UI symptoms do not adversely 
affect their mental status. Indeed, the median ICIQ-SF 
score changed significantly and meaningfully (a 5-point 
change in ICIQ-SF score is considered the minimum clini-
cally important difference) from 13.5 (range, 5–21) to 5.0 
(range, 3–11) (p < 0.001) after surgery in patients with 
persistent UI. If precise and repeated explanations are 
provided of the UI pathophysiology (especially of differ-
ences between SUI and UUI) the possibility of persistence 
of some types of UI, and the methods of resolving these 
conditions, then patients can tolerate their condition and 
remain satisfied with their outcomes. Balzarro et al 
demonstrated that good preoperative counseling facilitates 
better patient’s management and reducing patients 
disaffection.25 In addition, it is also possible that persistent 
mental health problems are affected not only UI symp-
toms, but also by another factors (eg, genetic, personal, or 
environmental factors). In another study of the positive 
effect of surgical treatment for SUI on patients’ mental 
status, Black et al26 found that 63% of patients had mental 
health-related problems before the treatment and that this 
proportion significantly decreased to 39% at 12 months 
after several types of surgical procedures for SUI. The 
present study also demonstrated that the prevalence of 
anxiety decreased by almost half (21.6% to 10.8%) and 
that the prevalence of depression decreased by about one- 
third (24.5% to 8.8%). Despite the different prevalence of 
mental health conditions arising from differences in defi-
nitions, surgical procedures, and racial and cultural back-
grounds, both studies indicate that surgical treatment for 
SUI has a positive effect on patients’ mental health. 
Furthermore, we evaluated not only the changes in the 
rates and scores, but also the correlation between UI 
symptoms and mental health symptoms. In this sample of 
women with SUI or SUI-dominant MUI, a change in UI 
symptoms was moderately correlated with a change in 
anxiety symptoms (r = 0.578, p < 0.001) and strongly 
correlated with a change in depression symptoms (r = 
0.838, p < 0.001). Thus, we suggest that UI symptoms 

relief also improves anxiety/depression. Siff et al27 

demonstrated the effect of major depression on the out-
come of MUS surgery in a secondary analysis of the 
TOMUS trial, a randomized equivalence trial in which 
597 women with SUI were assigned to either retropubic 
or transobturator MUS surgeries. These authors hypothe-
sized that baseline major depression would negatively 
affect improvement in quality of life and UI severity 
after MUS surgery. However, MUS surgery improved UI 
symptoms equally and improved incontinence-specific 
quality of life significantly more in patients with than in 
those without major depression. Both their findings and 
our own suggest that if mental health symptoms are 
affected by UI symptoms, amelioration in UI could also 
improve mental health. A large 10-year longitudinal popu-
lation-based survey in Norway demonstrated that UI at 
baseline was significantly associated with the incidence 
of both anxiety and depression,10 supporting our hypoth-
esis that UI affects mental health symptoms. Similar to the 
present study, another study evaluating the efficacy of 
surgical treatment for SUI on both depression and 
anxiety.20 That study concluded that surgical treatment 
improved quality of life and anxiety but not depression. 
Differences between those findings and our own may stem 
from differences in study design, such as the short study 
period (8 weeks) and small sample (32 patients). Recovery 
from depression may require more time; 8 weeks may 
have been too short to evaluate the depression, resulting 
in the lack of a significant change in depression symptoms. 
Involuntary loss of urine causes patients to avoid social 
events for fear of urine loss in public, and they therefore 
experience a feelings of isolation.28 Additionally, patients 
with UI often feel embarrassment and, negative self- 
esteem because of social stigma. All these factors may 
lead to the development of anxiety and depression.

This study had several limitations. First, we have no 
control group, however, the moderate to strong correla-
tions in score changes between UI and depression/anxiety 
suggested a close relationship between UI and patients’ 
mental health. The small sample and single-center study 
design are additional limitations. However, despite these 
limitations, we used validated questionnaires to assess UI 
and mental health status, a prospective study design, and 
a relatively long follow-up period. MUS surgery for 
patients with SUI or SUI-dominant MUI may improve 
both UI symptoms and psychiatric symptoms, which is 
positive news for SUI patients and their physicians. 
A longer follow up may clarify the relationship between 
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UI and mental health after MUS for SUI and SUI- 
dominant MUI patients.

Conclusion
This study demonstrated that MUS surgery significantly 
improved UI and anxiety/depression symptoms. 
Improvements in UI symptoms were correlated with 
improvements in anxiety and especially depression. This 
information may be useful for both patients and physicians 
in planning SUI surgery.
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