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Abstract

Background: Limited epidemiological data exist describing how patients engage with various 

treatments for overactive bladder (OAB). In order to improve care for patients with OAB, 

it is essential to gain a better understanding of how patients interface with OAB treatments 

longitudinally, i.e. how often patients change treatments and the pattern of this treatment change in 

terms of escalation and de-escalation.
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Objectives: To describe treatment patterns for women with bothersome urinary urgency (UU) 

and/or urgency urinary incontinence (UUI) presenting to specialty care over one-year.

Study design: The Symptoms of Lower Urinary Tract Dysfunction Research Network (LURN) 

study enrolled adult women with bothersome UU and/or UUI seeking care for lower urinary tract 

symptoms (LUTS) between January 2015 and September 2016. An ordinal logistic regression 

model was fitted to describe the probabilities of escalating or de-escalating level of treatment 

during one-year follow-up.

Results: Among 349 women, 281 reported UUI, and 68 reported UU at baseline. At the end of 

one-year of treatment by a urologist or urogynecologist, the highest level of treatment received 

by participants was: 5% expectant management, 36% behavioral treatments (BT), 26% physical 

therapy (PT), 26% OAB medications, 1% percutaneous tibial nerve stimulation, 3% intradetrusor 

onabotulinum toxin A injection, and 3% sacral neuromodulation. Participants using BT or PT at 

baseline were more likely to be de-escalated to no treatment than participants on OAB medications 

at baseline, who tended to stay on medications. Predictors of the highest level of treatment 

included starting level of treatment, hypertension, UUI severity, stress urinary incontinence, and 

anticholinergic burden score.

Conclusions: Treatment patterns for UU and UUI are diverse. Even for patients with significant 

bother from OAB presenting to specialty clinics, further treatment often only involves conservative 

or medical therapies. This study highlights the need for improved treatment algorithms to escalate 

patients with persistent symptoms, or to adjust care in those who have been unsuccessfully treated.
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Introduction

The lifetime prevalence of overactive bladder syndrome (OAB) in women is approximately 

30%.1 OAB encompasses lower urinary tract symptoms (LUTS) such as urinary urgency 

(UU), frequency, nocturia, and urgency urinary incontinence (UUI). Patients who report 

OAB symptoms are often managed with multiple treatments; however, similar to other 

chronic diseases,2 patient willingness to try therapies with possible side effects or risks 

and adherence to treatments is poor with discontinuation rates of medications nearing 50% 

by the first month of treatment.3 Although several studies have reported an association 

between clinical improvement and treatment adherence, these studies need to be interpreted 

cautiously as this association may reflect treatment bias or compliance bias.4, 5

Limited epidemiological data exist describing how patients engage with various OAB 

treatments. Many factors, including patient, provider, payer, and treatment-effect, influence 

what kind of treatments patients are offered or have access to and when patients start, 

stop, or change treatments.6–9 In order to improve care for patients with OAB and identify 

potentially modifiable barriers to treatment, it is essential to gain a better understanding of 

how patients interface with OAB treatments longitudinally, i.e. how often patients change 

treatments and the pattern of this treatment change in terms of escalation and de-escalation. 

Thus, the primary aim of this study was to describe the treatment patterns for UU and/or 
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UUI women presenting to specialty care over one year using data from the Symptoms of 

Lower Urinary Tract Dysfunction Research Network (LURN).

Materials and Methods:

Study sample

LURN is a multi-center research network that performed a one-year prospective 

observational cohort study of adults seeking specialty care, i.e. care from a urogynecologist 

or urologist specializing in management of LUTS, between January 2015 and September 

2016.10 Patients were eligible if they reported at least one urinary symptom in the past 

month based on the LUTS Tool and were seeking care from a LURN physician for the 

first time. The LUTS Tool comprises 44 questions on severity and bother of LUTS.11 12 

Additional study inclusion and exclusion criteria have been previously published.13 After a 

baseline visit, participants were contacted for a follow-up visit every three months for one 

year. This study was approved by the Institutional Review Board at each site and written 

informed consent was obtained from all participants before enrollment.

The current study only included those women who reported bothersome UU or UUI. 

Participants with UU were identified if they reported a “sudden need to rush to urinate” 

(Q6 on the LUTS Tool) or a “sudden need to rush to urinate for the fear of leaking” 

(Q12) during the past month, while participants were categorized as having UUI if they 

responded “sometimes”, “often”, or “always” on Q16b – “leaked urine in connection with 

a sudden need to rush to urinate”. Women were included in this cohort if they reported of 

“sometimes”, “often”, or “always” on the LUTS Tool and also reported bothersome UU or 

UUI which was defined as “somewhat”, “quite a bit”, or “a great deal” bothered.

Treatment for LUTS

Participant-reported treatments for LUTS were collected at baseline and every three months 

for one year including start and stop dates for medications and procedure dates. Treatments 

of interest for this study included: (1) behavioral therapy (BT), (2) prescribed course 

of pelvic floor physical therapy (PT) with a trained therapist, (3) OAB medications, 

(4) percutaneous tibial nerve stimulation (PTNS), (5) intradetrusor onabotulinumtoxinA 

injection, and (6) sacral neuromodulation (SNM). These treatments were ordered from 1 to 

6, respectively, reflecting existing recommended treatment paradigms from conservative to 

aggressive or from least procedurally intensive to most surgically intensive.14 Treatment 

grouping was also performed for BT and OAB medications and these are listed in 

Supplementary Table 1. Intradetrusor onabotulinumtoxinA was assumed to be effective for 

six months from the last procedure date. Participants on SNM were assumed to continue 

SNM therapy unless the device was removed.

Outcomes

The primary outcomes for this study were treatment escalation and de-escalation from 

baseline to follow-up. Escalation was defined as an increase in treatment level (e.g. from 

level 1=BT to level 3=OAB medication), whereas de-escalation was defined as a decrease in 

treatment level (e.g. from level 3=OAB medication to level 1=BT).
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Independent Variables

Demographic variables included age at study enrollment, race, and education. The following 

baseline clinical characteristics were also collected: 1) Body Mass Index (BMI); 2) 

comorbidities (history of hypertension, diabetes, psychiatric diagnosis, stroke or transient 

ischemic attack (TIA), and hyperlipidemia); 3) use of diuretics; 4) anticholinergic burden 

(ACB) score 15; 5) UU and UUI symptom severity questions from the LUTS Tool; 

6) stress urinary incontinence (average of LUTS Tool items related to leaking urine in 

connection with laughing, sneezing, or coughing, and in connection with physical activities, 

such as exercising or lifting a heavy object); 7) Patient-Reported Outcomes Measurement 

Information System (PROMIS) measures 16 (gastrointestinal bowel incontinence and 

diarrhea, constipation, depression, anxiety, physical functioning, and sleep disturbance 

measures); 8) quality of life due to urinary symptoms as measured by Q8 of the American 

Urological Association Symptom Index;17 and 9) the Perceived Stress Scale 18.

Statistical Analyses

The highest level of treatment at each visit was plotted in a lasagna plot to show 

treatment patterns over time. The percentage of participants with treatment escalation and 

de-escalation between visits were calculated and presented using bar charts. Denominators 

of these percentages were the number of participants with treatment data from two 

consecutive visits, and numerators were the number of participants who had treatment 

escalation or de-escalation. To obtain predicted probabilities of treatment escalation and 

de-escalation from baseline to study follow-up, we fit a multivariable ordinal logistic 

regression model predicting the highest level of treatment during study follow-up using 

baseline characteristics. The ordinal logistic regression model was used to obtain predicted 

probabilities of each level of treatment from one unified model. For each participant, 

escalation (de-escalation) probabilities were obtained by summing up the predicted 

probabilities of all higher (lower) levels of treatment from their baseline level of treatment.

Candidate predictors were selected with clinical input. Model selection used backward 

elimination. Covariates significant at 0.10 level were included in the final model. To adjust 

for baseline treatments, level of treatment at baseline and prior sling placement at baseline 

were included as predictors regardless of p-value.

All statistical analyses were conducted using SAS software, version 9.4 (SAS Institute, Cary, 

NC).

Results:

Among the 545 women enrolled in LURN, 349 women presented with bothersome UU 

or UUI; 281 had bothersome UUI (i.e. OAB-wet) and 68 had bothersome UU alone (i.e. 

OAB-dry) at baseline (Table 1). Mean (± SD) age was 57 (± 15) years and participants were 

mostly white (80%) and non-Hispanic (95%). Mean (± SD) BMI was 31.6 (± 8.2) kg/m2. 

Prior to or at the time of their baseline visit, 69% of participants reported undergoing BT 

and 13% reported PT (Table 1). At baseline, 10% were taking OAB medications (our data 

set cannot ascertain how many had previously tried these medications). Few participants had 
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tried PTNS (n=1), intradetrusor onabotulinumtoxinA (n=2), or SNM surgeries (n=1). Ten 

percent reported a history of previous sling surgery prior to baseline.

At baseline, the mean (±SD) overall LUTS Tool severity score was 47.7 (±12.8) and 

was higher in the UUI cohort compared with UU-only cohort (difference [95% CI] = 

9.7 [6.1–13.2], Table 2). UUI participants had more severe frequency (difference [95% 

CI] = 5.0 [0.1–9.9]), urgency (difference [95% CI] = 18.0 [14.3–21.7]), and incontinence 

symptoms (difference [95% CI] = 23.5 [18.9–28.1]) than UU-only participants, but they 

were similar on other LUTS. The PROMIS measures were all within ½ SD (5 points) of the 

normative population mean of 50, except for PROMIS Physical Function for which the UUI 

participants had lower physical function than the normative population mean.

Treatment patterns over time

Figure 1 shows the patterns of the highest level of treatment over time among the 

participants. Each row of this lasagna plot represents a participant who was followed for 

12 months (x-axis). The type of treatment a participant receives during a given 3-month 

interval is denoted with a color (see legend for “Level of Treatment”). For example, if a 

participant who is on BT at baseline initiates OAB medication between 3 and 6 months and 

stays on that treatment for the remainder of the study period, that participant would have a 

yellow colored row at baseline which would change to aqua at 3 months and remain aqua. If 

a participant underwent a sling procedure, this was indicated with a black dot. At baseline, 

52% of participants reported BT, 11% PT and 10% OAB medication as the highest level of 

treatment, while 26% (n=90) had not tried or were not currently using any of the treatments 

of interest before or at the time of their baseline visit. The majority of these 90 participants 

were treated during study follow-up (highest level of treatment: 26% [n=23] with BT, 

28% [n=25] with PT, and 27% [n=24] with OAB medications). Among the 182 (52%) 

participants on BT at baseline, 25% (n=45) discontinued BT and remained untreated during 

study follow-up; 32% (n=58) continued BT, and 19% (n=34) escalated to PT and 20% 

(n=36) to OAB medication during the study follow-up. Among the 38 (11%) participants 

using PT at baseline, 26% (n=10) discontinued PT and did not receive any other treatment 

during the study follow-up; 8% (n=3) de-escalated to BT, 47% (n=18) continued PT, and 

8% (n=3) escalated to an OAB medication during the study follow-up. Among the 35 (10%) 

participants using an OAB medication at baseline, 80% (n=28) continued use and 20% (n=7) 

escalated to third-line treatments. Third-line treatments were the least commonly used mode 

of treatment with only 12 (3%) participants using intradetrusor onabotulinumtoxinA, 4 (1%) 

PTNS, and 11 (3%) SNM prior to baseline or during the study. Supplementary Figure 1 

shows the treatment escalation and de-escalation patterns over the follow-up period.

Slings were placed in 10% (n=36) of participants prior to baseline and in 11% (n=40) during 

the study follow-up (mostly between baseline and 3 months). A minority (2% [n=6]) had 

slings placed both prior to and after baseline (Figure 1).

Probability of treatment escalation and de-escalation over 12 months

Based on the ordinal logistic regression model of highest level of treatment (Supplementary 

Table 2), on average, participants with no OAB treatment at baseline had an .81 probability 
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of escalating to level 1 (BT) or above (1+), .57 probability of escalating to level 2 (PT) or 

above (2+), .30 probability of escalating to level 3 (OAB medication) or above (3+), and 

.04 probability of escalating to level 4 (surgeries/procedures) during the study period. Figure 

2a represents these probabilities of escalating treatment visually. Participants were grouped 

based on their baseline treatment (x-axis). The distribution of estimated probabilities that 

they change treatment to a more invasive treatment is demonstrated by the box plots. For 

example, for participants who were not on any treatment at baseline (level 0), the estimated 

average probability that they were escalated to a treatment of level 1 or greater (blue box 

plot) during the 1-year follow up was 0.81. On average, participants on a level 1 treatment 

(BT) at baseline had .48 probability of escalating to level 2 or greater, .23 probability of 

escalating to level 3 or greater, and .03 probability of escalating to level 4. Participants 

on level 2 (PT) at baseline had .26 probability of escalating to level 3 or greater and .03 

probability of escalating to 4. Finally, participants on level 3 (OAB medication) at baseline 

had an average of .34 probability of escalating to level 4.

Considering the probability of de-escalation (Figure 2b), participants on level 1 (BT) at 

baseline had an average probability of .25 of de-escalating to level 0 (no treatment). 

Participants on level 2 (PT) at baseline had .47 probability of de-escalating to level 1 

or lower and .21 probability of de-escalating to level 0. Participants on level 3 (OAB 

medication) at baseline on average had .16 probability of de-escalating to level 2 or lower, 

.06 probability of de-escalating to level 1 or lower, and .02 probability of de-escalating to 

level 0. Only four participants were on treatment level 4 at baseline.

Comment

Principal findings

This study sought to elucidate patterns of treatment as well as factors associated with 

treatment escalation and de-escalation in a cohort of women with bothersome UU and UUI 

presenting to specialty care. Despite reporting significant bother from their OAB symptoms, 

approximately 40% of participants only received conservative treatment, i.e., BT, or no 

treatment during the 12-month study period. Participants who were on OAB medications 

at baseline or were started on OAB medications after their first visit tended to stay on 

medications throughout the study period. Participants undergoing BT or PT at baseline were 

more likely to be de-escalated to no treatment than participants on OAB medications at 

baseline.

Results in the context of what is known

Our study is the first to describe treatment patterns—escalation, de-escalation and 

continuation—that incorporates all OAB treatment modalities in a cohort of women 

presenting to specialty care. Kraus et al. (2020) described treatment patterns of patients 

with OAB over a 24-month period using a large, retrospective database.19 They defined their 

cohort by identifying patients who filled an OAB medication prescription or underwent a 

third-line procedure for OAB. Similar to our findings, they found that a small percentage 

(approximately 3%) of patients in the OAB medication cohort were escalated to a third-

line treatment; however, of the patients in the third-line procedure cohort, one third were 
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prescribed an OAB mediation. The study by Kraus et al. is limited by the reliance of medical 

claims to identify their patient cohort and thus does not capture patients with bothersome 

OAB who were undergoing more conservative treatment options. Using a prospectively 

collected cohort of participants, our study demonstrated that a large proportion of patients 

who report bothersome UU and UUI only receive first line treatments such as BT or no 

treatment at all, despite receiving care from a tertiary female urology or urogynecology 

clinic. In this study, we were also able to provide novel information regarding the average 

probability of treatment escalation or de-escalation depending on baseline characteristics. 

While these findings cannot fully account for the many reasons why escalation and de-

escalation occur, they are able to increase awareness of how often they occur which can be 

useful information for patient counseling around treatment options.

Few studies have described the escalation to third-line treatments, but several studies have 

explored factors associated with discontinuation of third-line treatments. We were surprised 

to find that in our cohort of patients who sought care in tertiary academic medical centers, 

very few participants were escalated to third-line treatments during the study period; only 

7% of participants were treated with any third-line treatments prior to baseline or during 

the study. In 2020, Kirby et al. performed a retrospective study using insurance claim data, 

exploring time to third-line treatment for women who were started on an OAB medication 

and found that the median time to receiving third-line treatment was 38 months from the 

first OAB medication prescription. 20 In our cohort, 80% of participants who were on OAB 

medications at baseline continued medication during the study, while the remaining 20% 

were escalated to third-line treatments. It is possible that if we followed our cohort beyond 

12 months that a greater proportion of patients would be escalated to third-line treatments. 

In 2021, Du et al. published a retrospective cohort study of new OAB patients presenting 

to a specialty care clinic to determine the impact of an OAB clinical care pathway on the 

rate of and time to third-line treatments.21 The clinical care pathway increased rates of 

third-line treatment from 7.7% to 13.4% at 6 months and 11.1% to 16.5% at 12 months 

while decreasing the time to third-line treatments from 280 days to 160 days. Du et al.’s 

study highlighted the benefits of clinical care pathways yet underscored the fact that only a 

fraction of patients are escalated to third-line treatments, a similar finding in our study.

Many factors influence whether a patient continues or discontinues a given treatment. Prior 

studies have associated medication adherence with patient factors, such as age, weight, 

gender, symptom severity, cumulative ACB score, and comorbid conditions and treatment 

factors, such as adverse effects, cost, and efficacy. 4, 22–25 We identified several clinical 

factors associated with different treatment patterns. By pairing knowledge about treatment 

patterns with patient clinical response and treatment goals, providers can improve their 

counseling around OAB treatments. Ultimately, data from this study can be used to create 

prediction tools that can assist providers individualize treatment plans with the goal to 

improve OAB symptoms.

Strengths and Limitations:

To the best of our knowledge, our study is one of the first to describe treatment patterns 

for women with bothersome OAB that incorporate all OAB treatment modalities. This 
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information could be used to develop clinical tools for counseling and refining treatment 

plans for patients, especially those at high risk for discontinuation of medication or 

conservative therapy. Other strengths include using data from a one-year multi-center 

prospective observational study of patients seeking specialty care for LUTS. The 

generalizability of the study’s findings is limited by the fact that the study cohort is 

mostly well-educated, English-speaking, and white participants seeking specialty care. 

Consequently, the findings may not be generalizable to other populations. Other limitations 

include participant recall bias, which could impact the reporting of symptom severity and 

treatments. Also, given the nature of the data available, we were not able to comment 

on several important factors that would impact treatment patterns. For instance, treatment 

cost, time constraints, side effects, and treatment response could impact a patient’s ability 

or willingness to continue treatment, while limitations of insurance coverage, personal or 

group practice patterns, and medical training could influence a medical provider’s ability 

or willingness to prescribe a given treatment. Furthermore, we were unable to capture 

participant satisfaction with treatment or response to treatments, which would greatly impact 

whether a patient is willing to continue to treatment or escalate therapy. It is possible that 

certain treatments were effective at treating the patient’s bothersome symptoms, and thus 

escalation of treatment was not clinically indicated; conversely, those same treatments may 

not have been effective and thus were discontinued. Lastly, given the length of follow up 

being restricted to 1-year, we may not have captured treatment escalation that had been 

planned or captured if longer longitudinal follow up had been obtained.

Clinical and research implications:

The finding that so few patients with bothersome UU and/or UUI are escalated beyond 

conservative or medication therapy is surprising given the percentage of patients who 

sought care after having tried these therapies already and reinforces the need for treatment 

algorithms that are centered on patient satisfaction and improved resolution of clinically 

bothersome symptoms. We also need to improve our understanding of treatment response 

as we are still uncertain if more prompt escalation to third line treatments would lead 

to more impactful resolution of bothersome UU and UUI. Using these data to develop 

OAB treatment prediction tools would allow providers to individualize treatment plans and 

identify patients at risk for treatment discontinuation, as well as patients who may not 

be escalated to potentially beneficial OAB treatments with the goal to improve clinical 

outcomes for patients suffering from this chronic and often debilitating condition.

Conclusions:

Treatment patterns for UU and UUI are highly variable. Even for patients with significant 

bother from OAB presenting to specialty clinics, further treatment often only involves 

conservative or medical therapies. This study highlights the need for improved treatment 

algorithms to escalate patients with persistent symptoms or to adjust care in those who have 

been unsuccessfully treated.

Supplementary Material

Refer to Web version on PubMed Central for supplementary material.
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Figure 1: 
Lasagna plot of the highest level of treatment by visit.
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Figure 2: 
Estimated probability of (a) escalation and (b) de-escalation by level of treatment as of 

baseline. Results from proportional odds model. BT, behavioral therapy; PT, pelvic floor 

physical therapy; OAB, overactive bladder; PTNS, Percutaneous Tibial Nerve Stimulation; 

SNM, sacral neuromodulation.
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Table 1:

Patient characteristics at baseline

Total (n=349)
Urinary urgency with urgency 
incontinence (n=281)

Urinary urgency without 
urgency incontinence (n=68)

Demographics

Age in years 57.1 (14.6) 57.6 (14.0) 54.9 (16.6)

Race 
β

Black/African-American 48 (14%) 40 (14%) 8 (12%)

Other 22 (6%) 17 (6%) 5 (7%)

White 278 (80%) 223 (80%) 55 (81%)

Ethnicity

Hispanic/Latina 12 (3%) 9 (3%) 3 (4%)

Non-Hispanic/Non-Latina 330 (95%) 265 (94%) 65 (96%)

Ethnicity unknown 7 (2%) 7 (2%) 0 (0%)

Education 
β

< HS Diploma/GED 9 (3%) 7 (3%) 2 (3%)

HS Diploma/GED 33 (10%) 29 (10%) 4 (6%)

Some college/tech school - no degree 92 (27%) 77 (28%) 15 (23%)

Associates degree 40 (12%) 31 (11%) 9 (14%)

Bachelor’s degree 96 (28%) 81 (29%) 15 (23%)

Graduate degree 75 (22%) 54 (19%) 21 (32%)

Physical Exam and Clinical Information

BMI (kg/m2) 
β 31.6 (8.2) 32.0 (8.4) 29.5 (6.6)

Current Smoker 
β 29 (8%) 24 (9%) 5 (7%)

Former Smoker 
β 95 (27%) 77 (28%) 18 (26%)

Number of alcoholic drinks per week in the past year 
γ

Has not had alcohol in the past year 69 (20%) 55 (20%) 14 (21%)

0 to 3 drinks per week 222 (65%) 179 (65%) 43 (64%)

4 to 7 drinks per week 38 (11%) 30 (11%) 8 (12%)

>= 8 drinks per week 13 (4%) 11 (4%) 2 (3%)

Hypertension 
β 139 (40%) 120 (43%) 19 (28%)

Diabetes 58 (17%) 46 (16%) 12 (18%)

Psychiatric Diagnosis 
β 153 (44%) 130 (46%) 23 (34%)

History of Stroke or TIA 
β 15 (4%) 13 (5%) 2 (3%)

Hyperlipidemia 
β 110 (32%) 88 (31%) 22 (32%)

On diuretics 52 (15%) 44 (16%) 8 (12%)

IPAQ 
γ

Low activity 194 (57%) 161 (59%) 33 (50%)
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Total (n=349)
Urinary urgency with urgency 
incontinence (n=281)

Urinary urgency without 
urgency incontinence (n=68)

Moderate activity 43 (13%) 36 (13%) 7 (11%)

High activity 101 (30%) 75 (28%) 26 (39%)

LUTS Treatment

Treatment prior to or at baseline (not mutually 
exclusive)

Behavioral therapy 240 (69%) 195 (69%) 45 (66%)

Pelvic floor physical therapy 47 (13%) 39 (14%) 8 (12%)

OAB medication 
# 36 (10%) 29 (10%) 7 (10%)

PTNS 1 (0%) 0 (0%) 1 (1%)

Botox 2 (1%) 2 (1%) 0 (0%)

SNM 1 (0%) 1 (0%) 0 (0%)

Sling 36 (10%) 28 (10%) 8 (12%)

Table values are mean (standard deviation) or percent (frequency).

β
Missing <2%;

γ
Missing 2–5%

#
OAB medication only included current medication use at baseline.

HS, high school; GED, General Educational Development; BMI, body mass index; TIA, transient ischemic attack; IPAQ, International Physical 
Activity Questionnaire; LUTD, lower urinary tract disease; OAB, overactive bladder; PTNS, Percutaneous Tibial Nerve Stimulation; SNM, sacral 
neuromodulation
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Table 2:

Patient-reported measures at baseline

Total (n=349)

Urinary urgency with 
urgency incontinence 
(n=281)

Urinary urgency without 
urgency incontinence (n=68)

Overall LUTS Tool 
a, b

 Score 
¥ 47.7 (12.8) 49.6 (12.6) 39.9 (10.5)

LUTS Tool Frequency Score 
γ 55.8 (18.4) 56.8 (17.8) 51.8 (20.1)

LUTS Tool Post-micturition Score 
β 48.4 (26.0) 48.9 (26.2) 46.4 (25.0)

LUTS Tool Urgency Score 
γ 65.0 (18.0) 68.5 (17.5) 50.5 (12.5)

LUTS Tool Voiding Difficulty Score 
γ 28.3 (21.1) 28.7 (21.1) 26.8 (21.3)

LUTS Tool Pain Score 
γ 16.3 (21.7) 16.3 (21.5) 16.2 (22.8)

LUTS Tool UI Score 
λ 45.4 (19.3) 50.1 (16.6) 26.6 (17.6)

Quality of life due to urinary symptoms (0=Delighted to 

6=Terrible) 
λ

4.7 (1.1) 4.8 (1.1) 4.3 (1.2)

PROMIS 
c
 Depression (T score) 

γ 50.4 (9.0) 50.9 (9.1) 48.2 (8.0)

PROMIS Anxiety (T score) 
γ 51.4 (9.4) 51.6 (9.6) 50.4 (8.5)

PROMIS Physical Function (T score) 
γ 45.7 (10.4) 45.0 (10.4) 48.6 (10.2)

PROMIS Sleep Disturbance (T score) 
γ 51.9 (4.8) 52.0 (4.9) 51.4 (4.7)

PROMIS GI Diarrhea (T score) 
γ 49.7 (9.6) 50.0 (9.7) 48.2 (9.5)

PROMIS GI Constipation (T score) 
λ 52.2 (8.2) 52.2 (8.1) 51.9 (8.4)

Perceived Stress Scale 
λ 13.7 (7.8) 13.9 (7.7) 12.8 (7.9)

PROMIS GI Bowel Incontinence (raw scale) 
λ 5.6 (2.7) 5.7 (2.8) 5.2 (2.7)

Table values are mean (standard deviation). The LUTS Tool scores range from 0 to 100 and were created by combining responses to related 
symptom severity questions from the LUTS Tool and calculating the Euclidean length of the relevant questions as a measure of overall symptom 
severity. Higher score means more severity. PROMIS measures T-scores have a mean of 50 and a standard deviation (SD) of 10 by definition 
and are centered on the US general population. The minimal clinically important differences (MCID) is 3 to 5 points in T-scores across PROMIS 
measures.

β
Missing <2%;

γ
Missing 2–5%;

λ
Missing 5–10%;

¥
Missing 17%

LUTS, lower urinary tract symptoms; UI, urinary incontinence; PROMIS, Patient-Reported Outcomes Measurement Information System; GI, 
gastrointestinal

a
LUTS Tool: Coyne K, Barsdorf A, Thompson C, et al. Moving towards a comprehensive assessment of lower urinary tract symptoms (LUTS). 

Neurourology and Urodynamics.31(4):448–454,2012

b
Helmuth MS, A, Andreev V, Liu G, et al. Use of Euclidean Length to Measure Urinary Incontinence Severity Based on the Lower Urinary Tract 

Symptoms Tool. American Journal of Obstetrics & Gynecology. 218(3):357–359,2017
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c
PROMIS: Cella D, Riley W, Stone A, et al. The Patient-Reported Outcomes Measurement Information System (PROMIS) developed and tested its 

first wave of adult self-reported health outcome item banks: 2005–2008. Journal of Clinical Epidemiology.;63(11):1179–1194, 2010
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