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Abstract 

Background: Real-world data that support the use of sacral neuromodulation (SNM) for lower 

urinary tract dysfunctions are of continued interest. 

Objective: To evaluate the effectiveness, quality of life (QoL), patient-reported outcomes 

(PROs), and safety of SNM with the InterStim system in real life during 1-yr postimplant. 



Design, setting, and participants: This is a prospective, multicenter, observational study at 25 

representative public and private French sites. Eligible patients received SNM therapy for 

overactive bladder (OAB) and non-obstructive urinary retention based on local standard of care. 

Overall, 320 patients were enrolled; 247 received permanent implant or replacement; 204 

implanted patients completed second follow-up after mean of 10.0 ± 3.8 mo. 

Outcome measurements and statistical analysis: Effectiveness outcomes were change in voids, 

leaks, and catheterizations/day. Other outcomes included validated QoL and disease severity 

scores as well as PROs and adverse event data. Outcomes at follow-ups were compared with 

baseline using the Wilcoxon signed-rank test. 

Results and limitations: Voids in urinary frequency (UF) and leaks/day in urinary urge 

incontinence (UI) patients were significantly reduced after 10 mo in both de novo (mean baseline 

voids/day UF de novo: 12.7 vs 8.6 after 10 mo; p < 0.001; mean baseline leaks/day UI de novo: 

4.3 vs 1.1 after 10 mo; p < 0.001) and replacement patients (mean baseline voids/day UF 

replacement: 11.5 vs 7.9 after 10 mo; p < 0.001; mean baseline leaks/day UI replacement: 5.4 vs 

1.0 after 10 mo; p < 0.001). Disease bother, Urinary Symptom Profile score, and Ditrovie 

questionnaire score were also significantly improved. Revisions postimplant occurred in 20% of 

patients including in 9% due to permanent explantation during a mean exposure time of 24.3 mo. 

Conclusions: Through a real-life study, SOUNDS (Sacral neuromOdUlation with InterStim 

therapy for intractable lower uriNary tract DySfunctions) confirms the clinical effectiveness, 

safety, and positive effect of SNM on QoL and PROs for the treatment of OAB patients. 

Patient summary: These analyses on French patients who received sacral neuromodulation 

(SNM) for retention or OAB during a 10-mo period showed that SNM improved OAB 

symptoms, quality of life, and reduced disease bother. 



Trial registration: ClinicalTrials.gov: NCT02186041 

Keywords: Double incontinence; Non-obstructive urinary retention; Overactive bladder; Sacral 

neuromodulation 

1. Introduction 

Overactive bladder (OAB) and non-obstructive urinary retention (NOUR) are highly prevalent 

conditions [1,2] which negatively impact quality of life (QoL) [3]. Affected patients are often 

reluctant to discuss their condition or seek medical care due to social stigma and embarrassment 

[2,4]. There is also a significant economic burden associated with OAB [5] which is comparable 

in magnitude to breast cancer and osteoporosis [6]. 

First-line therapy for OAB usually starts with lifestyle modifications and behavioral 

techniques which are augmented by medications (second-line therapy) in case of unsatisfactory 

results [7]. However, discontinuation rates of conservative management options are high and 

adequate symptom control is not always possible [8]. 

Sacral neuromodulation (SNM) with the InterStim system for the treatment of lower 

urinary tract dysfunctions has been CE marked and FDA approved since 1995 and 1997, 

respectively. It is recommended by several consensus guidelines as third-line therapy for OAB 

[7,9,10] and since its introduction more than 300,000 patients have been treated for all approved 

indications. Guideline recommendations have been based on well-designed, selective, and 

stringent clinical trials [7,9,10], but recent data about SNM outcomes in current clinical practice 

remain scarce. 

SOUNDS (Sacral neuromOdUlation with InterStim therapy for intractable lower uriNary 

tract DySfunctions) was designed as a prospective, multicenter observational study to collect 

real-world data on InterStim system use in France to satisfy the requirements of the French 



Authority for Health. The study will collect long-term data up to 5 yr after device implant. Here 

we report results from the first two visits occurring within 12 mo after implantation. 

2. Methods 

2.1.Study design, participants, and outcomes 

Adult patients were enrolled if their primary diagnosis was lower urinary tract dysfunction 

(whatever the medical history) including OAB, either wet [urinary urge incontinence (UI)] or dry 

[urgency frequency (UF)], and/or NOUR. In case of NOUR, obstruction was ruled out based on 

clinical judgment or further examination such as urodynamics. The presence of concomitant fecal 

incontinence (ie, double incontinence) was not an exclusion. Both patients that received a de 

novo system and patients that were scheduled for a system replacement (either neurostimulator or 

lead or both) were eligible for the study. Study patients were enrolled between August 2014 and 

March 2016. For this analysis, OAB patients were categorized based on voiding diaries with a 

minimum of two leaking episodes in 72 h (UI) and/or 8 or more voids/d (UF). As the study was 

observational following routine care, there was no requirement in France to have it approved by 

the institutional review boards. However, all patients signed informed consents prior to study 

participation. 

Study sites were selected to ensure representativeness of the French health-care setting 

and were stratified according to the volume (high, medium, and low) and type of institution 

(public or private). All but one patient who received SNM therapy for the first time (de novo) 

underwent a tined lead test to evaluate therapeutic response. Decision to implant a permanent 

system was at the discretion of each study site with no formal requirement for test success. Sites 

usually used a mix of diary-based symptom improvement, patient satisfaction, and QoL benefits 

to decide on permanent implantation. Similarly, there were no requirements concerning implant 



technique or antibiotic prophylaxis. Adjuvant medical treatments were allowed according to 

hospital standard of care. Patients were implanted with an InterStim system consisting of a 

neurostimulator and a quadripolar tined lead (neurostimulator models 3023/3058, lead models 

3093/3889; Medtronic, Minneapolis, MN, USA). Follow-up visits were scheduled according to 

standard of care at each site with two follow-up visits during the first 12 mo (follow-up visit 1: 

3.1 ± 2.7 mo; follow-up visit 2: 10.0 ± 3.8 mo). 

The 3-d bladder diary data were used to evaluate change in voids/day, leaks/day for OAB 

patients, and number of catheterizations/day for NOUR patients. Patients were categorized as 

therapy responders if they had ≥50% reduction in leaks/day (UI), ≥50% reduction in voids/day, 

or a return to normal voiding frequency of <8 voids/d (UF). For OAB a combined criterion was 

used as historically [11]. NOUR patients were categorized as therapy responders if they had 

≥50% reduction in catheterizations/day. QoL was assessed through the validated, disease-specific 

French Ditrovie questionnaire (range: 10–50; lower scores correspond to better QoL) [12] and the 

generic EQ-5D-5L [13]. The Urinary Symptom Profile (USP) was used to evaluate patient’s 

symptoms in three domains with low scores indicating better urinary symptoms [14]. Patient-

reported outcomes (PROs) were captured by evaluating the disease bother with a numeric rating 

scale [NRS; scale: 0 (no bother) to 10 (most severe bother)] and the Goal Attainment Scaling 

(GAS) [15] in which patients compared their therapy response against their own expectations 

[scores range from –3 (much less than expected) to +2 (much more than expected; patients with 

scores ≥ 0 were classified as responders]. The symptoms of patients with double incontinence 

(urinary and fecal) were rated with the Wexner score (range 0–20, low scores indicate less severe 

fecal incontinence) [16]. 

In this paper we report on effectiveness, QoL, and PRO data for implanted patients from 

the first two routine care follow-ups within 1 yr after a mean of 3.1 and 10.0 mo postimplant, 



respectively. Adverse events are reported for all patients (combined cohort of de novo, 

replacement, and not implanted patients) during test stimulation and after full system implant 

until database snapshot leading to an average device exposure time of 24.3 ± 7.3 mo for 

implanted patients. 

2.2.Statistical analysis 

All analyses on effectiveness, QoL, and PROs were performed using the intent-to-treat analysis 

with no missing data imputation. Data are presented as mean ± standard deviation. Although no 

formal hypothesis testing was defined for this study, outcomes in effectiveness, QoL, and PROs 

at follow-up visits were compared with baseline at the significance level of 0.05. The change 

between baseline and follow-up measurements was analyzed by the Wilcoxon signed-rank test. 

To evaluate for representativeness of enrolling sites with respect to volume (low, medium, and 

high) and type of institution (private, public), we compared them with all eligible sites in the 

volume-type strata using a chi-square goodness-of-fit test. All analyses were performed using 

SAS software (version 9.4, SAS Institute, Cary, NC, USA). 

3. Results 

In total, 320 patients were enrolled and 301 patients either received a de novo InterStim system 

(78%) or a replacement procedure of an existing system (22%; Fig. 1). Patients were 

predominantly female (84%; 268/320) with a mean age of 60.5 ± 15.1 yr. In replacement patients 

with reasons reported, 39% (25/64) received a new neurostimulator, 14% (9/64) received a new 

lead, and 47% (30/64) received a replacement of both components. The 25 sites that enrolled 

patients were representative regarding both patient volume and institution type (p = 0.748). A 

listing of tested/implanted patients per institution volume and type is summarized in the 



Supplementary Table 1. Baseline demographics and patient characteristics are presented in Table 

1. 

Mean number of voids/day in UF patients was significantly reduced in both the de novo 

and replacement groups. For de novo patients, mean number of baseline voids was reduced from 

12.7 ± 4.0 to 9.1 ± 3.1 at 3 mo and to 8.6 ± 2.9 at 10 mo, respectively (both p < 0.001). For 

replacement patients mean baseline voids were 11.5 ± 4.3 which decreased to 9.0 ± 2.2 (p < 0.05) 

and 7.9 ± 1.8 (p < 0.001) at 3 and 10 mo, respectively. Mean number of baseline leaks/day in UI 

de novo patients was reduced from 4.3 ± 3.3 to 1.4 ± 2.4 at 3 mo and to 1.1 ± 1.6 at 10 mo (both p 

< 0.001). Mean number of baseline leaks/day in UI replacement patients was reduced from 5.4 ± 

4.9 to 2.0 ± 2.5 at 3 mo and to 1.0 ± 1.9 at 10 mo (both p < 0.001; Fig. 2). 

Therapy responder rates in UI patients were 78% and 84% in the de novo group at the 3- 

and 10-mo visits, respectively. In the replacement group responder rates were 71% and 88% at 3- 

and 10-mo visits, respectively. Complete continence was achieved in 36% and 46% of patients in 

the de novo and 25% and 53% in the replacement group at 3 and 10 mo, respectively (Fig. 3). In 

UF patients responder rates were 45% and 41% in the de novo group and 44% and 62% in the 

replacement group at 3 and 10 mo, respectively. Concerning OAB patients (UI + UF or UI only 

or UF only), 62% and 66% of de novo and 67% and 77% of replacement patients were 

categorized as therapy responders at 3 and 10 mo, respectively. 

The USP showed a significant improvement in all domains and follow-ups except for 

USP3 in replacement patients at the 3-mo visit (Table 2). NRS-rated disease bother was 

significantly improved for de novo and replacement OAB patients at both follow-ups (Table 2). 

Likewise, disease-specific QoL measured with the Ditrovie questionnaire was significantly 

improved in both OAB groups at both follow-ups. Generic QoL assessed by the EQ-5D-5L was 



significantly improved at all follow-ups except in the de novo group at the 10-mo visit (Table 2). 

EQ-5D-5L-VAS was significantly improved as well except for the replacement group at the 10-

mo visit. According to the GAS, 55–67% of OAB patients in the de novo and replacement groups 

were categorized as responders (Table 2). 

The mean number of catheterizations for NOUR de novo patients decreased significantly 

from a mean of 3.5 ± 2.4 per d at baseline to 0.5 ± 1.1 at the 3-mo visit (p < 0.05) with no 

significant changes between baseline and 10-mo visit (3.0 ± 4.7). At the 3-mo visit, four of seven 

de novo patients no longer needed to self-catheterize and six of seven de novo patients showed at 

least 50% improvement in the number of catheterizations. No significant changes were seen over 

the course of the follow-up for replacement patients. NRS-rated disease bother was only 

significantly improved for NOUR de novo patients at the 3-mo visit. According to the GAS, 50–

67% of NOUR patients in the de novo and replacement groups were categorized as responders 

(Table 3). 

For patients with double incontinence, we pooled de novo and replacement patients in 

order to look at a larger sample size (combined cohort: N = 40). The Wexner score of this 

combined cohort was significantly reduced (p < 0.05) at both the 3-mo visit (–4.4 ± 6.3) and the 

10-mo visit (–3.7 ± 7.1). 

There were no unanticipated adverse device effects. Adverse device effects occurred in 

33% (98/301) of all patients during a mean exposure time of 24.3 mo (for implanted patients) and 

were most frequently addressed by reprogramming. A total of 71 reprogramming procedures 

were performed in 18% (53/301) of patients. The most frequent device or procedure-related 

events included implant site pain (5%; 16/301) and implant site infections (4%; 13/301). 

According to the Clavien-Dindo classification 59% of ADEs were categorized as grade I, 9% as 



grade II, and 19% and 13% as grade IIIa and grade IIIb, respectively. Furthermore, 8% (23/301) 

of patients experienced 28 serious adverse device effects. Most frequent actions taken (per 

patient) included explantation of the lead (7%; 20/301) or neurostimulator (4%; 13/301) as well 

as reprogramming (3%; 10/301) or antibiotic treatment (4%; 13/301).  

Reports of a decrease in device effect were not categorized as adverse device effects for 

this analysis as a decrease in device effect does not necessarily mean a deterioration of symptoms 

below baseline and symptom fluctuation is to some level expected. Yet, there were nine patients 

(3%; 9/301) with a serious decrease in device effect which was addressed by explantation of the 

lead (2%; 5/301) or the neurostimulator (2%; 5/301) or reprogramming (1%; 4/301). 

Overall, 59 surgical revisions (definition includes replacement, repositioning or explant of 

one or more device components) occurred in 20% (49/247) of implanted patients after the full 

system implant, including permanent device explantation in 9% (21/247). The majority of 

revisions (40/59) and about half of the explantations (12/21) were performed within the first 12 

mo postimplant. 

4. Discussion 

This prospective, multicenter, observational study is among the largest studies to date reporting 

real-world data on SNM treatment in patients with lower urinary tract dysfunction and a 

continuation of earlier work with similar objectives [17]. 

Voiding diary data from SOUNDS confirmed the clinical benefit of SNM that has been 

previously demonstrated in both randomized controlled trials and observational studies [11,18–

20]. The overall reduction in leaks in UI de novo and voids in UF de novo patients at 10 mo was 

comparable to the 12-mo InSite data [11]. It is interesting to note that the baseline number of 

leaks and voids/day in SOUNDS was similar for de novo compared with replacement patients. 



One could assume that replacement patients should have a lower number of leaks and voids at 

baseline as they were already treated effectively with SNM. However, it is common practice in 

France to wait for the battery replacement until there is a loss of effective stimulation (eg, due to 

complete battery depletion) which would mean that symptoms before replacement may return up 

to a pretreatment level. 

Responder rates for UI patients in SOUNDS were high and comparable with published 

data [11,18,19] with 78% and 84% in the de novo group and 71% and 88% among replacement 

patients at 3 and 10 mo, respectively. In contrast to the high responder rates in UI patients, 

response rate in UF patients was 45% and 41% in the de novo group and 44% and 62% in the 

replacement group at 3 and 10 mo, respectively, and thus a bit lower than previously reported 

[11]. To put responder rates in SOUNDS into perspective we have to consider that patients were 

implanted at the discretion of each participating site without any formal criteria for test success. 

In clinical practice the decision to permanently implant a patient with an SNM system is often 

dependent on a mix of diary-based symptom improvement, patient satisfaction, and QoL benefits, 

whereas therapy response is usually defined based on diary improvements alone. If we look at the 

subgroup of de novo patients that would have received a permanent system based on diary data 

alone (ie, using the same criteria that are used during analysis to categorize a patient as a 

responder) responder rates at 3 and 10 mo would increase [21]. 

SOUNDS also evaluated the impact of SNM on QoL and patients’ perceived bother. 

Significant QoL improvements were seen in the French disease-specific Ditrovie questionnaire 

which is in-line with published data on disease-specific QoL measures [11,19]. In case of the 

generic EQ-5D-5L, which has been utilized on specific request of the French Authority for 

Health, improvements were statistically significant at most visits. However, if we assume a 

minimally important clinical difference between 0.037 and 0.069 [22], the clinical benefit as 



identified through the EQ-5D-5L is borderline. Mixed results are also reported in the literature 

concerning generic QoL questionnaires that have been claimed not to be applicable to certain 

disease areas because they are missing a domain which directly captures the impact of particular 

diseases [23,24]. Specifically, in the EQ-5D-5L none of the domains relate directly to 

incontinence/retention, although the impact of incontinence/retention on QoL may be expected to 

be picked up indirectly through changes in usual activities or anxiety/depression. Patients’ 

perceived bother was significantly improved at all follow-up visits in OAB patients which is in 

agreement with the improvement in symptom interference measured with the ICIQ-OABqol that 

has been reported previously [11].  

SOUNDS also enrolled patients with NOUR and double incontinence. A statistically 

significant reduction in mean number of catheterizations and an improvement in NRS score was 

observed in NOUR de novo patients at the 3-mo visit but not at the 10-mo visit or in 

replacements patients (at either 3- or 10-mo visit) although a general trend toward symptom 

improvement was seen. In general, patient numbers that were implanted with SNM for NOUR (N 

= 18) and double incontinence (N = 40) were small (for NOUR patients: only n = 7 and n = 5 in 

the de novo group and n = 4 and n = 1 in the replacement group had available diary data at 3 and 

10 mo, respectively) and results should be interpreted cautiously. 

When looking at safety data it is obvious that the percentage of patients affected from 

implant site infection (4%) is lower than during the early evolution of the therapy [25–27]. This is 

most likely due to refinements in the implant technique such as minimally invasive tined lead 

placement, change of neurostimulator position from abdomen to buttock [28], smaller 

neuromodulator size, and improved infection prevention protocols. At the same time, implant site 

infection rates in SOUNDS are comparable to recent results from InSite [29]. The rate of adverse 

device effects and surgical revisions is also comparable to InSite: in SOUNDS 33% (98/301) of 



all patients were affected by an adverse device effect (within approximately 24 mo) and 40 

revisions were performed within the first 12 mo postimplant, whereas in InSite 16% (56/340) had 

an adverse device effect during test stimulation, 30% (82/272) after full system implant, and 38 

surgical revisions were performed within 12 mo [29]. If we look at serious adverse device effects, 

it is evident that the rate in SOUNDS was much higher compared with InSite. The discrepancy 

may be explained by differences in hospital procedures between France (SOUNDS study sites) 

and the United States (InSite study sites). In France it is quite common that patients are staying 

overnight after a surgical procedure which would mean that an associated event would be coded 

as serious as it led to an in-patient hospitalization. This is not the case in the United States where 

surgical interventions are usually performed in an ambulatory setting. 

The biggest limitation of SOUNDS is also its biggest asset: the heterogeneous patient 

population due to the enrollment according to routine practice in the French InterStim system 

implanting sites. This allows the generalizability of the SOUNDS results to the French setting; 

however, we have to keep in mind that there were no protocol requirements regarding the choice 

of antibiotics, lead and stylet as well as procedural techniques (type of anesthesia, etc.) and thus 

results might differ in other geographies due to different workflows and procedures. Inclusion 

was not stratified for indication and only a low number of NOUR patients were enrolled which 

makes interpretation of those data challenging. Furthermore, although dropouts were below 10% 

and thus within expected ranges, getting completed voiding diary information remains a 

challenge compared with the data that can be acquired during the follow-up visits. Finally, there 

are ongoing attempts to further standardize and improve the SNM implant procedure [30] with 

potential positive impact on therapy efficacy, battery longevity, and adverse event rate which 

were most likely not fully captured within SOUNDS due to timing of the patient enrollment 

phase. 



5. Conclusions 

This large, observational study confirmed that SNM confers significant symptom and QoL 

improvements in OAB patients routinely treated in the French health-care setting that are similar 

in magnitude to what has been previously published. Adverse device effects are usually transient 

and can be treated effectively by reprogramming or other measures. Most surgical revisions were 

performed within the first 12 mo postimplant which hints to the fact that further improvements in 

implant and lead placement techniques might be both desirable and achievable. 
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Fig. 1 – Patient flow diagram. Patients in the not implanted group were de novo patients 

with a negative test except for one patient from the replacement group which was 

negatively tested and likewise not implanted. Patients that missed their visit at follow-up 1 

were still able to contribute data at follow-up 2. Screen failures: Three patients were lost to 



follow-up after they were first approached, nine refused the treatment after signing the 

data release form, and seven were screen failures for other reasons. 

 



 

Fig. 2 – (A) Change in mean number of voids/day in urgency frequency patients. (B) 

Change in mean number of leaks/day in urinary urge incontinence patients. In both panels, 

error bars represent standard error of the mean. 

*p < 0.001; **p < 0.05. 

 



 

Fig. 3 – Therapeutic success in urinary urge incontinence patients. Analysis included 

patients with diary data at baseline as well as at 3- and 10-mo visit. 

 



Table 1 – Baseline demographics and medical historya 

 

Demographics Total (N = 320) 

OAB patients 

         Female 

291 (91) 

248/291 (85) 

NOUR patients 

         Female 

29 (9) 

20/29 (69) 

Double incontinence patients 45 (14) 

De novo patients 235 (78)b 

Replacement patients 66 (22)b 

Age at enrollment, yr 60.5 ± 15.1 

Body mass index at enrollment 27.4 ± 5.5b 

Years since diagnosis 8.7 ± 7.4b 

Prior treatment before enrollment (OAB/NOUR) 

   Medications 

   Anti-incontinence surgery 

   Other surgery 

   Percutaneous tibial nerve stimulation 

   Botox (intradetrusor) 

   Other 

 

289 (90) 

98 (31) 

89 (28) 

60 (19) 

12 (4) 

100 (31) 

OAB qualification per diary (implanted patients)c 

      Both UI + UF 

      UI 

      UF 

 

98 (43) 

38 (17) 

46 (20) 

Medications for pelvic and urinary disorders tried 

before enrollment 

    1 

    2 

    3 

   4–7 

 

 

107 (37) 

94 (33) 

58 (20) 

29 (10) 

NOUR = non-obstructive urinary retention; OAB = overactive bladder; SD = standard deviation; 

UI = urinary urge incontinence; UF = urgency frequency. 

aData are presented as n (%) or mean ± SD. 



bBased on tested/implanted patients. 

cThe CRFs had an option to select OAB as the patient’s indication. However, based on the 

criteria that were used for the analysis, it is possible that a minority of patients were classified as 

having OAB by the site but were not in scope of the analysis on OAB patients. In some patients, 

number of voids and leaks was missing at baseline but they were categorized as having OAB by 

the site. 

 



Table 2 – Patient-reported outcomes (PROs), quality of life data (QoL), and Urinary Symptom Profile (USP) domains for de 

novo and replacement patientsa 

 

PROs, QoL, and USP Baseline 3 mo p value 10 mo p value 

De novo patients 

NRS OAB 158 (7.9 ± 1.6) 146 (3.2 ± 2.3) <0.001 122 (3.9 ± 2.6) <0.001 

GAS OAB NA 148 (63) NA 130 (55) NA 

Ditrovie OAB 153 (34.4 ± 7.5) 139 (20.6 ± 8.4) <0.001 119 (22.0 ± 9.1) <0.001 

EQ-5D-5L OAB/NOUR 168 (0.62 ± 0.30) 148 (0.69 ± 0.26) <0.05 128 (0.67 ± 0.32) n.s. 

EQ-5D-5L VAS OAB/NOUR 167 (59.6 ± 21.0) 147 (72.2 ± 18.9) <0.001 129 (70.3 ± 21.1) <0.001 

Urinary Symptom Profile 

OAB/NOUR 

 

159 (3.3 ± 3.3) 

 

141 (1.3 ± 2.2) 

 

<0.001 

 

120 (1.5 ± 2.4) 

 

<0.001 



     USP1 

     USP2 

     USP3 

166 (12.4 ± 3.9) 

169 (2.0 ± 2.2) 

140 (7.3 ± 4.3) 

146 (1.0 ± 1.4) 

<0.001 

<0.001 

126 (8.0 ± 4.0) 

127 (1.0 ± 1.6) 

<0.001 

<0.001 

Replacement patients 

NRS OAB 54 (7.1 ± 2.6) 49 (3.7 ± 2.8) <0.001 38 (4.1 ± 2.9) <0.001 

GAS OAB NA 51 (67) NA 41 (66) NA 

Ditrovie OAB 54 (32.0 ± 10.1) 51 (21.2 ± 9.2) <0.001 37 (22.0 ± 8.8) <0.001 

EQ-5D-5L OAB/NOUR 57 (0.61 ± 0.31) 56 (0.68 ± 0.33) <0.05 39 (0.70 ± 0.28) <0.05 

EQ-5D-5L VAS OAB/NOUR 56 (64.9 ± 22.3) 56 (71.5 ± 22.6) <0.05 39 (68.1 ± 21.9) n.s. 

Urinary Symptom Profile 

OAB/NOUR 

     USP1 

 

55 (3.3 ± 3.4) 

58 (11.7 ± 5.1) 

 

48 (2.1 ± 2.6) 

56 (8.1 ± 4.5) 

 

<0.001 

<0.001 

 

37 (2.2 ± 2.9) 

39 (8.7 ± 5.0) 

 

<0.05 

<0.001 



     USP2 

     USP3 

56 (1.7 ± 2.3) 55 (1.3 ± 1.8) n.s. 39 (0.9 ± 1.1) <0.05 

GAS = Goal Attainment Scaling; NA = not applicable; NOUR = non-obstructive urinary retention; NRS = numeric rating scale; n.s. = 

not significant; OAB = overactive bladder; SD = standard deviation; USP = Urinary Symptom Profile; VAS = visual analog scale. 

aData are presented as n (mean ± SD) or n (%). 



Table 3 – Patient-reported outcomes (PROs) for non-obstructive urinary retention (NOUR) 

de novo and replacement patientsa 

PROs Baseline 3 mo p value 10 mo p value 

De novo patients 

NRS NOUR 13 (7.6 ± 1.5) 10 (3.4 ± 3.5) <0.05 6 (4.0 ± 3.4) n.s. 

GAS NOUR NA 9 (67)  6 (50)  

Replacement patients 

NRS NOUR 4 (6.0 ± 1.8) 5 (3.6 ± 3.2) n.s. 4 (5.0 ± 4.4) n.s. 

GAS NOUR NA 5 (60)  4 (50)  

GAS = Goal Attainment Scaling; NA = not applicable; NRS = numeric rating scale; n.s. = not 

significant. 

aData are presented as n (mean ± SD) or n (%). 

 




