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ABSTRACT 

 

Introduction: An estimated 18% of Canadians have 

overactive bladder (OAB), with approximately 24% 

of those reporting difficulty adhering to 

pharmacotherapy. To date, there has been no 

investigation into barriers facing sacral 

neuromodulation (SNM) as treatment for OAB in 

Canada. 

Methods: Current Canadian Urological Association 

members were invited to participate in an 

anonymous survey. Data collected included open-

ended and Likert scale responses addressing barriers 

to referral for SNM. Qualitative analysis used a 

Theoretical Domains Framework (TDF), while quantitative responses are reported using 

descriptive statistics. 

Results: A response rate of 20.4% (n=142) was obtained. Most respondents believed SNM was 

underused (n=82, 57.7%) compared to only 6.3% (n=9) who believed it was used adequately. 

The most commonly cited reasons for not offering SNM were lack of availability (n=85, 59.9%), 

KEY MESSAGES 

• Despite being a guideline recommended third-

line treatment for overactive bladder, more than 

half of surveyed urologists believe sacral 

neuromodulation is underutilized.  

• Barriers identified include lack of available 

expertise and resources including operating 

room time, nursing support, technical staff, and 

follow-up care post-implantation. 

• We recommend improved trainee and 

continuing education on how and why patients 

may benefit from SNM, as well as indications 

for appropriate referral. 
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expertise (n=49, 34.5%), and funding (n=26,18.3%). Participants were neutral regarding 

confidence to appropriately recommend SNM to patients (median 3, interquartile range [IQR] 2–

4) and were not confident to manage patient care and issues related to SNM devices (median 2, 

IQR 1–3). On thematic analysis using the TDF, the most prevalent barriers to SNM care were 

related to infrastructure and resources. A lack of trained experts and lack of knowledge related to 

SNM use were also commonly identified barriers.  

Conclusions: In this first study exploring urologist-perceived barriers to SNM referral for 

medically refractory OAB in Canada, urologists acknowledge that SNM implantation is 

underused but did not feel confident in recommending SNM appropriately. A lack of trained 

experts and poor funding were also identified as major barriers to SNM referral.  

 

 

 

INTRODUCTION 

Overactive bladder (OAB) is characterized by urinary urgency, heightened urinary frequency, 

urinary incontinence and waking to pass urine in the night.1 In the largest Canadian survey of 

OAB, 3249 individuals were surveyed, demonstrating an estimated prevalence of 18%, with 

women being affected more frequently than men (21.2% vs 14.8%).2 Notably, dry OAB, which 

lacks incontinence symptomology, was more prevalent (13.6%) than both wet (2.3%) and mixed 

OAB (1.2%). Due to OAB’s high prevalence there is a substantial economic and psychological 

burden of the disease.3,4 

Current treatment paradigm 

The Canadian Urological Association (CUA) treatment guideline has a step-wise algorithm for 

treating adult OAB. Third-line (medically-refractory) OAB treatments include intradetrusor 

onabotulinumtoxinA (BTX) injections, percutaneous tibial nerve stimulation (PTNS) and sacral 

neuromodulation (SNM).5 Third-line treatments for OAB do not have a recommended order of 

use and the decision-making is dependent on the clinical scenario, clinician understanding of the 

three treatments and their availability. 

Little is currently known about barriers facing SNM utilization in Canada. The objective 

of this study is to characterize urologist-perceived barriers of care and understanding of SNM 

patient management. To accomplish this, we outlined three specific aims, to understand the 

Canadian urologist’s: 1) perceived barriers to widespread usage of SNM, 2) clinical experience 

with SNM; and 3) understanding of SNM as a management of refractory OAB. 
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METHODS 

Recruitment 

The survey was distributed to all registered Canadian urologists to the Canadian Urological 

Association’s (CUA) member’s-only available database via email. The survey response period 

was from to October 14th to November 3rd, 2021 (21 days). 

Survey 

In consultation with a urologist specialized in the management of urologic reconstruction (RCD) 

and a urologist with a high-volume SNM implantation practice (GG), a survey was developed. 

Utilizing the Theoretical Domains Framework (TDF)6, Likert scale questions were generated to 

corresponding to all relevant domains of the framework to address potential barriers to patients 

receiving SNM care. The TDF employs a theory-informed approach to exploring clinician 

behaviour. Survey questions included demographics and practice experience of urologists, 

knowledge of SNM therapy, and urologist-perceived barriers to referral for SNM implantation as 

treatment of medically-refractory OAB within Canada. Data collected included a combination of 

open-ended and Likert scale responses. Finally, urologists were asked to review a clinical 

vignette of OAB management exploring the themes described. The survey was piloted amongst a 

convenience sample of urologists and their feedback was iteratively incorporated into subsequent 

survey versions prior to distribution. Qualitative responses were accepted until saturation in 

response themes was achieved.  

Statistical analysis 

Descriptive statistics were used to describe responses to quantitative inquiries. For regression 

analyses, Likert responses of “Agree” and “Strongly Agree” were grouped, while “Neutral”, 

“Disagree”, and “Strongly Disagree” were grouped together. SNM implantation-providing 

provinces at time of study were grouped as follows: Nova Scotia, New Brunswick, Quebec, 

Ontario, and Alberta. Demographic information will be presented using descriptive statistics, 

with categorical data presented as frequency counts and percentages. An a priori univariate 

binary logistic regression of variables by practice type (community vs academic) and SNM 

province vs non-SNM province were analyzed for confidence of recommending SNM, provider-

perceived distance of SNM referral center, and literature efficacy achievability (Supplemental 

Figure 1, survey items 2A, 2C, and 3A). Groups were compared with the Pearson chi-square test 

or Fisher’s exact test, where appropriate. Continuous variables are presented as median, and 

interquartile range. Data entry and all analyses were done using the software program SPSS 26.0 

(SPSS Inc., Chicago, IL). 
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RESULTS 

A total of 142 survey response were obtained from 1104 members registered in the CUA 

directory (12.9%), which includes non-urologist physicians, residents, allied health members, 

and researchers. Within our invitation to survey, we allowed only self-identifying urologists to 

participate. Based upon the CUA annual general meeting census from June 2021, there are an 

estimated 697 registered urologists within, estimating a 20.4% total response rate. 

Demographics 

Demographic data is summarized in Table 1. The most represented age decile was <40 (n=66; 

46.5%). The mean number of years in practice was 11.69 (SD = 10.90) and the most represented 

province was Ontario (n=66; 46.5%). Most urologists were based in the community and did not 

actively provide SNM implantation or patient care (n=62; 43.7%), followed by academic 

urologists that did not provide SNM implantation or patient care (n=50; 35.2%). The most 

represented practice size was urologists in a large group with >5 urologists (n=66; 46.5%). Of 

respondents, the most common previous experiences with SNM were having referred patients for 

SNM implantation evaluation (n=50; 35.2%) followed by being aware of SNM but have no 

experience with implantation or patient care (n=47; 33.1%). No urologists reported being 

unaware of SNM.  

Utilization and knowledge of sacral neuromodulation 

Most surveyed urologists reported believing SNM is underutilized (n=82; 57.7%), compared to 

only 6.3% (n=9) who felt it was adequately utilized. Notably, 35.2% (n=50) of surveyed 

urologists reported that they were unsure whether SNM was appropriately utilized, and none 

reported that SNM was overutilized. 

After being provided a clinical vignette of a patient with medically-refractory OAB, 

surveyed urologists most commonly reported that they would offer this patient intravesical 

onabotulinumA Toxin injection (n=125; 88.0%), modification of antimuscarinic therapy (n=9; 

6.3%); or sacral neuromodulation (n=7; 4.9%). The most commonly cited reasons for not 

considering SNM in the case vignette were lack of availability (n=85; 59.9%), lack of expertise 

(n=49; 34.5%), and lack of funding (n=26; 18.3%). 

Urologist perceptions of SNM 

When queried about knowledge regarding SNM, urologists were neutral regarding confidence to 

accurately recommend SNM to patients appropriately (median 3, IQR 2-4), and were not 

confident to accurately manage patient care and issues related to SNM devices after implantation 

(median 2, IQR 1-3). On univariable regression, practice setting (academic vs community) (OR 

1.176, 95% CI 0.602-2.229, p = 0.635), nor practicing in a SNM-care providing province (OR 

0.596, 95% CI 0.270-1.314, p = 0.199), predicted urologists confidence. Surveyed urologists 

reported believing available literature reported efficacy is achievable in their patients (median 4, 
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IQR 3-4). On univariable regression, being a urologist in a non-SNM providing province 

predicted decreased confidence in literature results being achievable in patients (OR 0.438, 95% 

CI 0.199-0.963, p = 0.040), however community compared to academic centers had no effect 

(OR 0.870, 0.443-1.709, p = 0.686). Surveyed urologists were neutral to their patients having a 

positive experience after SNM implantation (median 3, IQR 3-4), having a good clinical 

outcome following SNM implantation (median 3, IQR 3-4), and having negative side effects 

after SNM implantation (median 3, IQR 2-3). Urologists disagreed that SNM was overly 

invasive for OAB (median 2, IQR 2-3).  

Of surveyed urologists, 80.3% (n=114) reported that their current practice provides 

intradetrusor BTX for medically-refractory OAB, and strongly agreed that in their group there 

are other urologists in their practice that refer patients for intravesical BTX (median 5, IQR 4-5). 

Urologists agreed that there are other urologists in their practice that refer patients for SNM 

(median 4, IQR 3-5), and strongly disagreed that they were concerned about loss of income from 

loss of follow-up with BTX if referring to SNM therapy (median 1, IQR 1-2). 

Urologists reported that the frequency of offering SNM compared to BTX for medically 

refractory OAB has remained similar over time (median 3, IQR 2-3), and were neutral when 

queried about thoughts of increasing offering SNM offering to eligible patients (median 3, IQR 

2-4). 

Regarding referrals to SNM care, surveyed urologists were neutral regarding 1) being 

unable to refer patients to SNM therapy when needed (median 3, IQR 1-4), 2) deciding against 

SNM therapy due to distance from providing centers (median 3, IQR 2-4), 3) deciding against 

SNM therapy due to waitlist times from providing centers (median 3, IQR 2-4), and 4) inability 

to offer SNM therapy due to lack of governmental support funding implantation and treatment 

(median 3, IQR 2-4). On univariable regression, community urologists were more likely to have 

concerns regarding distance from SNM implanter (OR 2.513, 95% CI 1.254-5.037, p = 0.009) 

compared to academic urologists. Urologists practicing in non-SNM implanting provinces did 

not have an increased likelihood of being concerned of distance from SNM providing centers 

(OR 0.715, 95% CI, 0.320-1.597, p = 0.419). 

Qualitative analysis 

On thematic analyses of perceived barriers to SNM referral, multiple themes emerged. These 

responses spanned the following TDF domains: environmental context and resources, skills, 

knowledge, and beliefs about consequences (Figure 1). Specifically mentioned barriers within 

environmental context and resources included: insufficient government funding to support 

programs, insufficient availability and accessibility to SNM implanters as a result of distance and 

wait-times, and insufficient resources needed to provide care including nursing support, follow-

up logistics, and operating room resources. Barriers identified in the "skills" included perceived 

lack of training, education, and experience with SNM, and the need for localized expertise within 
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a centre to champion care. Knowledge barriers mentioned included lack of knowledge regarding 

SNM, the need for referral awareness and education, and patient perceptions of SNM being 

overly invasive. Finally, barriers specific to beliefs about consequences included invasiveness of 

SNM believed to be too high, and discordance between literature and patient outcomes. 

DISCUSSION 

We offer the first investigation of urologist-perceived barriers to SNM care within Canada. Our 

results indicate more than half of surveyed urologists believe SNM is underutilized. Within the 

TDF, identified barriers most commonly were described with the domains of “lack of 

availability,” “expertise,” and “funding”. More specifically, common barriers described within 

these domains include lack of available trained expertise and care resources, decreased 

confidence amongst urologist to recommend SNM appropriately for patients, and the urologist-

perceived invasiveness of SNM. 

A commonly cited barrier within surveyed urologists was lack of available expertise and 

resources including operating room time, nursing support, technical staff, and follow-up care 

post-implantation. Furthermore, >70% of surveyed urologists did not feel confident to manage 

patient care issues related to SNM devices post-implantation. Clearly there is a need to further 

develop SNM programs amongst Canadian urology groups.  

Although initial start-up costs may be deterrent, economic modelling both within Canada 

and internationally have demonstrated cost-effectiveness for SNM over medical management in 

refractory-OAB at 5- and 10-year follow-up.7–9 Specifically, cost-effectiveness analyses show 

that amongst the costs of BTX, SNM and optimized medical therapy at the 2-year mark, SNM is 

cost-effective compared to optimized medical therapy, and surpasses BTX at the 5- and 10-year 

marks.7 Further, the use of other third-line treatments such as BTX requires the need for close 

follow-up, repeat injections and possible indwelling or clean-intermittent catherization.5 PTNS 

treatment requires weekly visits lasting 30 minutes for 12 weeks, high utilization of healthcare 

resources, and patient adherence.10–13  

Although the inertia to continue down the path of repeated BTX treatments is strong, it 

would appear that in Canada our specialty ought to use these and other data to consider how to 

develop and improve access to SNM programs. This should include improving SNM training 

opportunities and mentoring of urology trainees with interest in the field. Furthermore, 

mentoring from existing functional programs and advocating to our provincial ministries for 

increased support must be considered.  

Current literature supports evidence that SNM offers near equivalency, if not some 

benefit over other third-line treatments. Two separate meta-analyses comparing BTX, PTNS, and 

SNM, and BTX to SNM demonstrated SNM superiority in urinary frequency and urinary 

urgency episodes compared to BTX.14,15 Additionally, BTX demonstrated significantly higher 

rates of urinary tract infections and the need for clean intermittent catheterization during 
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treatment.14,15 In the only multicenter randomized trial comparing SNM to BTX for medically 

refractory OAB, SNM had similar efficacy for reduction of urinary urgency episodes with lower 

morbidity compared to BTX.16,17  

Interestingly, although more than 80% of urologists report having colleagues in their 

practice that refer out for BTX, comparatively only 54% have the same for SNM. This 

discrepancy could be attributed to provided-perceived barriers identified in the TDF on thematic 

analysis including knowledge, and beliefs about consequences. Further, a comparatively higher 

number of urologists endorsed that they are not confident that the literature-reported efficacy is 

achievable in their patients, and were neutral to patient outcomes following SNM implantation. 

These findings, particularly in the context of a reported low confidence level in referring for 

SNM appropriately, highlights the importance of improved urologist education in the field. We 

recommend improved trainee and continuing education of established urologists containing clear 

information on how and why patients may benefit from SNM, as well as indications for referral.  

There are currently only 6 Canadian centers implanting SNM devices, with an annual 

implantation rate of approximately 300 patients.18 Over 24% of OAB patients are medically 

refractory which could indicate SNM as a treatment option for tens of thousands of Canadians.19 

With MRI compatible rechargeable and long-lived non-rechargeable SNM devices entering the 

market, SNM is becoming increasingly accessible as a permanent solution to refractory OAB for 

Canadians.20 Further, there are increasingly expanding indications for SNM including most 

recently a multicenter randomized trial demonstrating short-term benefit in a cohort with 

neurogenic lower urinary tract dysfunction with SNM.21 With ongoing advances, there is a need 

to establish infrastructure to roll out SNM programs throughout Canada. 

This study has several strengths and limitations. Understanding the barriers to SNM was 

sought in order to inform future strategies to address underutilization of SNM. Delivery of SNM 

requires referral from urologists to specialized SNM care providers. Notably, the referring 

urologist is often the “gatekeeper”, in that they can control the referral to specialized care for 

SNM implantation decision-making upstream. Inclusion of both community and academic 

urologists as well as varying practice sizes is a strength of this study, as it allowed us to capture 

each practice type’s unique beliefs and practice patterns. Finally, we are not aware of any studies 

that have explored urologist-perceived SNM barriers within Canada or otherwise. A combined 

qualitative approach using a theory-informed TDF while gathering some quantitative data 

allowed for a practical and accessible description of the problem while leaving the opportunity 

for urologists to express themselves openly.  

Limitations include the survey-based nature of the study from response bias. 

Additionally, there is concern for social desirability bias through survey responses due to the 

nature of quantitative and open-ended responses. Our results support the need for physician 

champions of care as well as institutional and governmental support through increased funding 

and resources to increase SNM uptake. 
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Despite our study’s shortcomings, our survey represents the initial step in understanding 

the practice patterns of Canadian urologists, and their perceived barriers to SNM utilization 

within Canada. Canadian urologists believe that SNM is underutilized with barriers including 

lack of trained expertise and care resources, poor confidence to recommend SNM appropriately, 

and urologist-perceived invasiveness of SNM. We believe addressing these barriers through 

continuing education on SNM referral indications and engaging resource stakeholders for access-

to-care will serve to increase access to care within Canada. 
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FIGURES AND TABLES 

 

Figure 1. Urologist respondent agreement by survey item stratified by response in percentage. 
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Figure 2. Barriers to urologists’ referrals for SNM for the treatment of medically refractory 

overactive bladder (OAB). 

 

 
 

 

 

Table 1. Respondent urologist demographic characteristics 

Respondent characteristic n (%) 

Age decile  

   <40 66 (46.5) 

   40–49 41 (28.9) 

   50–59 18 (12.7) 

   60–69 12 (8.5) 

   >70 5 (3.5) 

Location of practice  

   Ontario 66 (46.5) 

   Quebec 16 (11.3) 

   British Columbia 15 (10.6) 

   Alberta 12 (8.5) 

   Nova Scotia 11 (7.7) 

   Other 22 (15.5) 

Type of practice centre  

   Academic – provides SNM care 37 (19.0) 

   Academic – does not provide SNM 50 (35.2) 

   Community – provides SNM care 3 (2.1) 

   Community – does not provide SNM 62 (43.7) 

Type of practice setting  

   Solo practice 20 (14.1) 

   Small group practice (2–5 urologists) 56 (39.4) 
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   Large group practice (>5 urologists) 66 (46.5) 

Years in-practice following residency  

   Mean (SD), n = 139 11.69 (10.90) 

Experience with SNM  

   Unaware 0 

   Aware but no experience 47 (33.1) 

   Aware and have observed SNM care 22 (15.5) 

   Aware and provided SNM care 12 (8.5) 

   Aware and have referred for SNM 50 (35.2) 

   Previous or current SNM implanter 11 (7.7) 

 

 

 

 

 


