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Abstract

Aim: Lower urinary tract symptoms (LUTS) are diverse in type and variable in
severity. We examined symptom change within the LURN identified clusters over

time and tested associations with treatments received.

Methods: Patient-reported LUTS and treatment data were collected at multiple
time points between baseline and 12 months from The Symptoms of Lower
Urinary Tract Dysfunction Research Network Observational Cohort study. LUTS
Severity Scores were calculated to summarize changes in symptom reporting
over time in previously identified LURN clusters. Repeated measures linear
regression models tested adjusted associations between cluster membership

and severity scores.

Results: 417 men and 396 women were classified into improved, unchanged,
and worsened symptoms between baseline and 12 months [men: 44.1%, 40.5%,
15.3%; women: 55.8%, 33.1%, 11.1%, respectively]. Improvement in LUTS
Severity Scores varied by cluster [estimated adjusted mean change from
baseline range: -0.04 change in standard deviations of severity scores (ASD) to -
0.67 ASD]. Prostate surgery was associated with improved severity scores [-0.63
ASD] in men, while stress incontinence surgery was associated with improved

severity scores [-0.88 ASD] in women.

Conclusion: Symptom improvement varied by cluster indicating response to

therapy differs amongst subtypes of patients with LUTS. The differential
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improvement of patients in clusters suggests mechanistic differences between

clusters and may aid selecting more targeted treatments in the future.

Keywords: Lower urinary tract symptoms; The Symptoms of Lower Urinary Tract
Dysfunction Research Network Observational Cohort study; symptom-based

clustering; urinary incontinence
Introduction

Lower urinary tract symptoms (LUTS) are diverse in quality and variable in
severity, however, current treatment of LUTS is primarily based on the
predominant symptom. Treatment decisions are largely a matter of patient
preference and alternative treatments are recommended only when improvement
is insufficient and symptoms are severe, resulting in a notable failure rate'. In
reality, many individuals report multiple urinary symptoms, and it might be that
individuals with certain groups of symptoms should be assessed for treatment
efficacy, rather than basing treatment efficacy on a single or predominant

symptom.

The Symptoms of Lower Urinary Tract Dysfunction Research Network (LURN)
was assembled in 2012 to increase our understanding of lower urinary tract
symptoms (LUTS) by identifying the important subtypes of patients with LUTS?>.
The rationale for defining subtypes was the recognition that LUTS patients are a
heterogeneous group with regard to presentation, severity, and symptom
progression over time. LURN'’s first step to defining patient subtypes was to use

a resampling-based consensus clustering approach. This, using the patient
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baseline reported symptom data, allowed for the identification of novel symptom-
based clusters®. Four male and four female clusters were identified, providing the
basis for our current analysis. The first male cluster (M1) was the largest of the
four male clusters and reported moderate to severe levels of storage and voiding
symptoms, while the second male cluster (M2) reported moderate post-
micturition symptoms (post-void dribbling and post-void leaking) along with some
weak stream symptoms. The third male cluster (M3) was the least symptomatic,
endorsing mostly moderate frequency symptoms. The fourth male cluster (M4)

reported severe frequency, urgency and urgency incontinence symptoms.

As in males, the four female clusters were also characterized by multiple symptoms. The
first female cluster (F1) reported frequency, post-micturition, and voiding symptoms, at a
mild to moderate level. The second female cluster (F2) endorsed more severe frequency
and urgency, as well as urgency incontinence. The third female cluster (F3), the largest
of the four female clusters, reported moderate to severe levels of incontinence, in
addition to frequency, urgency and mild voiding symptoms. The fourth female cluster
(F4) reported a moderate to severe levels of all symptoms (Supplemental Table 1).
Because complex conditions such as LUTS may be better understood by subtyping
patients, LURN'’s conceptual framework incorporates the investigation of patients with
LUTS at multiple levels, including patient’s symptoms, characteristics of the
genitourinary organs and comorbidities, and cellular/ molecular factors where by
meaningful differences among patients may be identified®. The male and female clusters
were found to differ on self-reported mental health, bowel function, and sexual function
measures, indicating that distinct patient subtypes were identified with the symptom-

based clusters®“. In this analysis we examined the differential changes in symptom
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severity by cluster when treated with standard therapy. But since symptoms are just one
component to the complexity of lower urinary tract dysfunction, further redefining of
these clusters by incorporating additional data will be necessary to understand the

mechanisms of each subtype.

The objective of this analysis is to assess how the symptom profiles of patients
presenting with similar combinations of LUTS at baseline change over time. We
sought to identify symptom change within the LURN identified clusters in the 12

months after presentation and test associations with treatments received.
Materials and Methods
Study Design and Population

The LURN Observational Cohort Study is a one-year, multi-center study. Men
and women over 18 years presenting to a LURN clinic with at least one LUTS as
reported on the LUTS Tool® were enrolled. Patients were not required to be
treatment naive at enroliment. Patient’'s medical history, self-reported LUTS,
physical exam findings and patient reported outcome (PRO) questionnaires
reporting on bowel functioning, psychological health, urologic pain, pelvic floor,
and sexual and erectile function were collected at the baseline visit. Follow-up in
clinic visits at 3 and 12 months collected data on treatment history for LUTS and
other PROs. Additional phone visits collected treatment history for LUTS at 6 and

9 months®.
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Measures

Self-reported LUTS were recorded using the LUTS Tool and the American
Urological Association Symptom Index (AUA-SI). The LUTS Tool is a 44-item
guestionnaire assessing severity and bother of 22 urinary symptoms. The
guestionnaires collected include the PROMIS gastrointestinal constipation,
diarrhea, and bowel incontinence subsets’, PROMIS Depression and Anxiety
Short Forms®, PROMIS Sleep Disturbance Short Form®, Perceived Stress
Scale'®, Genitourinary Pain Index [GUPI]*, Pelvic Floor Distress Inventory
[PEDI]*, International Index of Erectile Function [IIEF]*® and Pelvic Organ

Prolapse/Incontinence Sexual Questionnaire, IUGA-revised**.

LUTS treatments information prior to enrollment were collected at baseline
and patients subsequently reported specific LUTS treatments (surgeries,
medications, behavioral or physical therapies) at 3, 6, 9 and 12 months. Specific
treatments were collapsed into categories relating to either the type of treatment
(e.g. nutraceutical/herbal remedies) or target symptom (e.g. medication for
overactive bladder [OAB]) (Supplemental Table 2). Participants were treated by

their physicians according to standard care practices.

An overall LUTS Tool Severity Score, used to show the total LUTS
severity, was calculated as the Euclidean length of all LUTS Tool severity
guestions and was weighted by the correlations between baseline LUTS Tool
responses, to account for redundancy between questions®. The overall LUTS

Tool Severity Score was scaled from 0 to 100, with O being the least severe (no
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symptoms), and 100 being the most severe (most severe rating for all 22
symptoms). Additionally, a cluster-specific severity score was calculated using
the same method separately for each cluster only including those symptoms
highly endorsed by that cluster at baseline. “High endorsement” was defined as a
median cluster response of “sometimes” or greater (Supplemental Table 3). This
score was used to show the combined severity of symptoms that were highly
endorsed within each cluster, which were likely to be the focus of treatment.
Using both scales we are able to observe changes in the most severe symptoms
for each patient (cluster specific scale) in addition to capturing changes in new

symptoms that may develop over time (overall severity scale).

The cluster-specific severity score was used to classify participants based
on changes in the most severe symptoms within each cluster. Participants were
classified into improved, unchanged, or worsened symptom severity at 12-
months by comparing baseline and 12-month cluster-specific severity scores. A
decrease or increase in cluster-specific severity score of more than ¥z of a
standard deviation of the baseline score was defined as improved or worsened,
respectively, as this is generally accepted as a “clinically meaningful
difference™®. Participants with cluster-specific severity scores at 12-months
within %2 standard deviation of their baseline score were classified as having

unchanged symptom severity at baseline and 12-months.
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Statistical Analysis

For participants completing at least two thirds of the LUTS Tool at each
visit, multiple imputation was performed on self-reported data due to data
missingness between 1% and 6% for LUTS Tool questions. Ten imputed data
sets were generated using a sequential regression technique in [VEware version
2.0'"*8_ Participants who met the threshold to have imputation performed at
baseline, 3 months and 12 moths were included in all analyses. Participant
characteristics were reported as means and standard deviations or medians and
interquartile ranges, as appropriate, for continuous variables, and percentages
for categorical variables, stratified by improvement status and sex. Comparisons
between improvement status within each sex were made using chi-square tests
and Wilcoxon two-sample tests or Kruskal-Walllis tests for categorical and
continuous variables, respectively. Comparisons between baseline and 12-month
LUTS symptoms, stratified by cluster, were made using Wilcoxon two-sample
tests, with an adjustment for multiple comparisons using the false discovery rate

(FDR) correction®®.

Repeated measures linear regression models were used to assess associations
between severity scores measured at baseline, 3 months, and 12 months, and
baseline patient characteristics including age, race, ethnicity, BMI, comorbidities
(as assessed by the Functional Comorbidity Index), alcohol consumption,
smoking status, education, and marital status, PRO’s including bowel functioning,
psychological symptoms and sleep disturbance, and cluster membership.

Treatments received over the course of the study period were also included as
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time-dependent covariates. Repeated measures linear regression models allow
for the inclusion of treatments for the same patient at multiple time-points, which
accounts for patients who received multiple, sequential treatments over the
course of the study, resulting in a better estimate of the association between
severity score and specific treatments. The model also controls for the non-

independence of multiple time points for each patient.

Separate models were fitted for men and women for the overall severity
score. Stepwise selection with entry level at p=0.15 and stay level at p=0.20 was
used for variable selection. Interactions between visit and highly reported
treatment (>10% use in each cluster) and visit and cluster membership were
tested in all models to assess differences in severity score trajectories over time
by treatment use and cluster membership. Parameter estimates for differences in
severity scores are reported on the per-unit (raw score) and per-standard-
deviation of the severity score (i.e., effect size) scale. All statistical analyses were

performed using SAS version 9.4 (SAS Institute Inc., Cary, NY).

Results

Among 813 participants with sufficiently complete questionnaires at all
three time points that were eligible for analysis, 184 (44.1%), 169 (40.5%), and
64 (15. 3%) men and 221 (55.8%), 131 (33.1%), and 44 (11.1%) women were
classified as improved, unchanged, and worsened, respectively, based on
change in cluster specific severity score from baseline to 12 months. The

majority were white, married or living with a partner, overweight or obese, and
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middle age (Table 1, Supplemental Table 4). There were no baseline
demographic or clinical differences between improved, unchanged, or worsened
groups with the exception of ethnicity in women, with Hispanic women more likely
to be improved at 12 months; and marital status in men, with men who were
married or living with a partner were more likely to have unchanged symptom

severity between baseline and 12 months.

Radar plots, presented in Figure 1, show baseline and 12-month symptom
signatures for each of the clusters. At baseline, clusters M1, M4, F3 and F4
presented with many symptoms (range 10-18) with median severity reported as
“sometimes” or greater, while clusters M2, M3, F1 and F2 presented with fewer
symptoms (range 2-6) with median severity reported as “sometimes” or greater.
At 12 months, there were statistically significant decreases in post-micturition (-
1.3 unit change [A] in average LUTS tool response, p=0.004), voiding (-1.7 A,
p=0.02), pain (-0.8 A, p=0.02), urgency (-1.3 A, p<0.001) and frequency
symptoms (-1.4 A, p=0.01) in cluster M1, in urgency (-1.3 A, p<0.001) and
incontinence symptoms (-1.2 A, p=0.02) in cluster M4, in post-micturition
symptoms (-0.9 A, p=0.05) in cluster M2 and in frequency symptoms (-0.9 A,
p=0.01) in cluster M3. Cluster M3 also saw a statistically significant increase in
incontinence with urgency (0.6 A, p=0.02), but this cluster reported the lowest
level of overall symptoms at both time-points. Cluster F1 reported significant
decreases in post-micturition (-1.0 A, p=0.01), voiding (-0.6 A, p=0.04), pain (-0.8
A, p=0.01) and frequency symptoms (-1.1 A, p=0.01). Cluster F2 and F3 reported

significant decreases in frequency (-1.5 A, p=0.003, -1.3 A, p<0.001 respectively)
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and urgency symptoms (-1.4 A, p=0.01, -1.5 A, p<0.001 respectively), with
cluster F3 also reporting decreases in post-micturition (-0.7 A, p=0.03), voiding (-
0.6 A, p=0.01) and incontinence (-2.4 A, p=0.001) symptoms. Cluster F4 saw a
significant decrease in frequency (-1.3 A, p=0.01), post-micturition (-1.7 A,
p=0.002) and incontinence symptoms (-1.6 A, p=0.04). On average, symptoms
mostly improved or stayed the same between baseline and 12 months, but there

was variability within each symptom category and across clusters.

Comparisons between the overall severity score and the cluster specific
severity scores allowed us to examine the difference between changes in highly
reported symptoms within each cluster and change in all LUTS. Changes in
cluster-specific severity scores were reflected in the overall severity score as
demonstrated by the strong positive relationship between the two scores
(Supplemental Figure 1). This indicates that on average, participants reported
stability or slight improvement in their cluster-specific symptoms and minimal
changes in other symptoms, and the symptom signatures of the clusters stayed

largely the same.

Treatments received differed between men and women. Overall, more
men reported medication use (55% vs 30%, p-value <0.001), while more women
reported behavioral or physical therapy (74% vs 30%, p-value <0.001). More
men reported no treatment (28% vs 10% respectively, p-value <0.001) (Figure 2).
Surgery was less frequently reported in men (8%-17% per cluster) and women
(8%-31% per cluster), with the most common procedures being surgery for stress

incontinence in F3 (23%) and prostate surgery in M1 (14%) (Figures 2 & 3).
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Women reported a higher proportion of not receiving treatment prior to

enrollment than men (51% vs 40% respectively: p-value=0.002).

Results from multivariable repeated measures linear regression in men
demonstrated improvement at 3 and 12 months compared to baseline for all four
clusters, but similar scores between 3 and 12 months, indicating that scores
tended to level off after initial improvement. The degree of decrease varied by
cluster (range 0.07-0.63 SD decrease), with the largest decreases observed in
cluster M1 at 3 months (0.55 SD) and 12 months (0.63 SD). Prostate surgery
was associated with decreased severity scores (0.63 SD) in all clusters. Baseline
patient variables associated with worse overall severity scores in men included

higher anxiety levels and more sleep disturbance (Table 2).

In women, overall severity scores at 3 and 12 months were lower than
baseline for all clusters with decrease in scores ranging from 0.20 SDs to 0.67
SDs. Clusters F3 and F4 had on average adjusted overall severity scores >0.5
SD lower than baseline at 12 months. Severity score trajectories were similar to
those seen in men, with no differences between 3 and 12 month scores detected.
Having a surgery for stress incontinence was associated with better overall
severity scores (0.88 SD decrease) in all clusters. In addition, more
comorbidities, more sleep disturbance, and worse pelvic floor distress inventory
scores (all assessed at baseline) were associated with higher levels of overall

severity at all-time points.

Discussion
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Fifty percent of participants in this study showed LUTS improvement during
the one-year follow-up. This low rate of improvement substantiates the need to
find a better way to diagnose and treat LUTS and to continue to add additional
data to redefine the clusters. Most symptoms showed improvement across all
clusters; however, the degree of improvement varied by cluster. Both the overall
LUTS severity score and cluster specific severity score changed consistently
over time and we did not see substantial increase in severity or bother of a
specific LUTS that was not highly endorsed at baseline, which indicates that our
cluster signatures remained stable over time. This suggests that the clusters may
be mechanistically distinct rather than different stages of LUTS. The
incorporation of more diagnostic data to redefine the clusters may help prove this

finding.

Despite recruiting from academic urologic and urogynecologic centers, 46%
of the cohorts reported no prior LUTS treatment at baseline; therefore, men and
women utilized a wide variety of behavioral treatments in each cluster during the
12-month follow-up. Furthermore, in 3 of the 4 male clusters, over 30% did not
report using LUTS therapy during the follow up period. Interestingly, within the
M2 and M4 clusters, the proportions reporting unchanged or worsened
symptoms at 12 months were similar for those who did and did not report
treatment of any kind. This may be due to low baseline symptoms in those
clusters, making a salutary change in symptoms more difficult to detect. Although
those with high severity scores at baseline improved the most, there were still a

significant number of unchanged or worsened in each cluster, which supports the
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need to better understand the pathophysiology of these individuals. By continuing
to redefine the current LURN clusters by incorporating more data that include
diagnostic information and possibly cellular/molecular factors, more meaningful

differences among patients may be identified.

Associations between treatments (or combinations of treatments) and
symptom changes did not vary by cluster. We saw an improvement in symptoms
for women who had stress incontinence surgery during the study period,
regardless of cluster. However, treatment decisions were made per standard of
care without knowledge of cluster membership, therefore further assessment of
treatment targeted to cluster membership is needed to determine potential

differences in disease etiology and treatment response.

We found that certain factors were predictive of worse symptoms (such as
multiple comorbidities, high anxiety, high scores on disease specific quality of life
PROs and sleep disturbance); nonetheless, we do not understand the underlying
pathophysiologies for why these patients might be more difficult to treat and
reemphasizes a need for pathophysiologic studies to better understand LUTS.
The largest decreases in overall severity scores were in the clusters with more
symptoms. For men, prostate surgery was associated with symptom
improvement in all clusters; and only for the female cluster (cluster group F3)
with a high proportion reporting stress urinary incontinence, did we find
midurethral slings correlated with reduced LUTS. Therefore, since various

pathophysiologies can produce similar LUTS, we need to understand the
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underlying causes for an individual to better guide treatment decisions and to find

better therapies.

A primary limitation of our study is that our symptom-based clusters need to
be refined using additional data (e.g. bladder diary and urodynamics data). Work
is currently underway to integrate other data domains. In addition, the
applicability of these clusters to other populations (e.g. non care-seeking) with
higher levels of racial and LUTS severity diversity is yet to be determined.
Clinical validation of these clusters should be the subject of future studies.
Finally, from this observational study design, causal relationships between
treatment and symptom change cannot be determined nor can a comparison be
made between the different therapies used for similar symptoms. There was
variability in the frequency of individual treatments used (e.g midurethral slings
as compared with bulking agents) and these results were combined. This does
not allow for the assessment of associations between the different individual
treatments and symptom severity, which may differ from the group estimates
presented. Further prospective studies will be required to evaluate how specific

individuals change within each cluster.

Conclusions

Symptom improvement varied by cluster indicating response to therapy differs
amongst subtypes of patients with LUTS. While specific treatments could not be
associated with cluster-specific symptom improvement in this observational

study, the differential improvement by cluster can be used to generate further
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hypotheses regarding mechanistic differences between clusters that could be

used to apply more targeted treatments in the future.
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Figures

Figure 1: Radar Plots of Mean Cluster Symptoms Reported at Baseline and 12-

months

The exterior colored point on each spoke of the radar plots represents symptoms
reported at baseline, while the interior outlined white point on the spoke
represents symptoms reported at 12 months. The colored band between these
two points represents the change in symptoms between baseline and 12 months.
Larger regions of color indicate larger decreases in the mean symptom severity
and bother within that cluster. Any symptom where the outlined white section
expands beyond the colored section represents symptoms that were reported as
on average worse at 12 months compared to baseline. Spokes on the radar plots
(symptom items) that were statistically significantly different between baseline

and the 12-month visit are denoted by asterisks.
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Figure 2: Distribution of Treatments Across Clusters and Proportion of Patients with
Changes in Symptoms within those Treatments: Men Footnote: Overall 28% reported
using more than one treatment (17% reported 2 treatments, 7% reported 3 treatments)
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Figure 3: Distribution of Treatments Across Clusters and Proportion of Patients
with Changes in Symptoms within those Treatments: Women Footnote: Overall

62% reported using more than one treatment (23% used 2 treatments, 15% used

3 treatments)
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Tables

Table 1: Patient Characteristics and Patient-reported Outcomes in Men and

Women by 12-month Improvement status

Women Women

Women

Men

Men Men

Worse Same Improved Female Worse Same Improved Male

at 12

at 12

at 12

months months months

P-

at 12

at12 at 12 P-

value months months months value

N=44 N=131 N=221 N=64 N=169 N=184
Age 58.3  60.0 565 0.153 63.2 651 63.5 0.958
(49.8- (52.2- (47.5- (56.0- (56.4- (56.6-
65.8) 69.4) 67.9) 70.9) 70.2) 70.7)
Race 0.858 0.575
African-American 3 (7%) 17 28 (13%) 6(9%) 16 18 (10%)
(13%) (9%)
White 38 106 179 52 131 152
(86%) (81%) (81%) (81%) (78%) (83%)
Other Race 3 (7%) 8 (6%) 14 (6%) 6(9%) 22 14 (8%)
(13%)
BMI 316 289 29.9 0364 274 284 28.8 0.179
(25.0- (24.4- (25.4- (24.5- (25.8- (25.6-
40.4) 35.8) 33.8) 31.5) 32.1) 32.7)
Functional 2.0 20 2.0(10- 0.68 2.0 20 2.0(1.0- 0.104
Comorbidity (1.0- (1.0- 4.0) (0.0- (1.0- 3.0)
Index 3.0) 4.0) 3.00 4.0
PROMIS Physical 47.3 463 485 0462 512 50.8 49.8 0.347
Functioning (41.3- (37.7- (39.8- (45.7- (43.7- (42.9-
53.4) 54.2) 60.3) 60.3) 60.3) 60.3)
PROMIS 50.1 49.2 478 0422 478 465 47.8 0.684
Depression (44.5- (44.5- (38.2- (44.5- (38.2- (38.2-
54.6) 55.3) 54.5) 51.1) 52.2) 52.2)
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PROMIS 49.0 50.3 50.0 0922 484 481 49.4 0.326

Anxiety” (43.1- (44.7- (43.2- (43.1- (37.1- (43.1-

56.2) 54.5) 56.2) 51.5) 52.5) 53.1)
PROMIS Sleep 528  52.0 53.3 0.769 50.1 51.6 52.1 0.244
Disturbance (48.8- (46.7-  (46.7- (45.0- (44.8- (48.5-

55.8) 57.9) 58.5) 56.7) 56.7) 57.8)
Pelvic Floor 84.4 62.5 69.8 0.114 - - -
Distress R (49.0- (37.5- (41.7-
Inventory 113)  100) 103)
Perceived Stress 120 120 12.0(6.0- 0590 10.0 10.0 10.0(6.0-0.963
Scale® (9.0- (7.0- 17.0) (6.0- (5.0- 16.0)

16.0) 18.0) 14.0) 16.0)
International - - - 13.0 17.0 15.0(3.0- 0.942
Index of Erectile (4.0- (3.0- 27.0)
Function” 29.0) 27.0)

LUTS Treatment 22 61 107 0916 36 96 116  0.380
Prior to Baseline  (50%) (47%) (49%) (56%) (57%) (63%)

*Higher scores indicate more physical functioning, depression, anxiety or sleep
disturbance (general population: mean=50 standard deviation=10)

"Higher scores indicate more pelvic floor distress (PFDI ranges from 0-300)
#Higher scores indicate more perceived stress (PSS ranges from 0-40)

%Higher scores indicate more erectile functioning (I1EF ranges from 5-25)

Table 2: Multivariable Repeated Measures Linear Regression Results

Mean Mean Standardized P-

Estimate Estimate* value
Confidence
Limits
Overall Severity Score: Men
Intercept 17.636 9.727 25.545 -- <.001
PROMIS Anxiety (per 5 unit increase) (centered at a mean 1.469 0.754 2.183 <.001
score of 50) 0.108
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PROMIS Sleep Disturbance (per 5 unit increase) (centered at ~ 1.375 0.838 1.912 <.001
a mean score of 50) 0.102
3 month vs. baseline: Cluster M1 -7.461 -9.533 -5.390 -0.551 <.001
3 month vs. baseline: Cluster M2 -2.390 -4.544 -0.237 -0.176 0.030
3 month vs. baseline: Cluster M3 -0.889 -2.631 0.853 -0.066 0.317
3 month vs. baseline: Cluster M4 -3.470 -5.599 -1.341 -0.256 0.001
12 month vs. baseline: Cluster M1 -8.547 - -6.415 <.001
10.679 -0.631
12 month vs. baseline: Cluster M2 -1.335-3.458 0.789 -0.099 0.218
12 month vs. baseline: Cluster M3 -0.485 -2.523 1.554 -0.036 0.641
12 month vs. baseline: Cluster M4 -4.287 -6.633 -1.942 -0.317 <.001
Prostate Surgery -8.536 - -4.341 <.001
12.730 -0.630
Overall Severity Score: Women
Intercept 16.98010.968 22.992 <.001
Functional Comorbidity Index (per 1 unit increase) (centered 0.817 0.324 1.309 0.001
at a mean FCI of 2.4) 0.059
PROMIS Sleep Disturbance (Per 5 unit increase) (centered at  0.947 0.369 1.524 0.001
a mean score of 50) 0.068
PFDI (Per 5 unit increase) (centered at a mean PFDI score of 0.583 0.477 0.689 <.001
717.9) 0.042
3 month vs. baseline: Cluster F1 -3.203 -5.659 -0.747 -0.229 0.011
3 month vs. baseline: Cluster F2 -3.707 -6.277 -1.136 -0.266 0.005
3 month vs. baseline: Cluster F3 -6.359 -8.249 -4.469 -0.456 <.001
3 month vs. baseline: Cluster F4 -8.535 - -3.900 <.001
13.169 -0.611
12 month vs. baseline: Cluster F1 -3.687 -6.185 -1.189 -0.264 0.004
12 month vs. baseline: Cluster F2 -2.739 -5.571 0.093 -0.196 0.058
12 month vs. baseline: Cluster F3 -7.582 -9.665 -5.499 -0.543 <.001
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12 month vs. baseline: Cluster F4 -9.327 - -4.058 <.001
14.596 -0.668

SUI Surgery -12.289 - -8.483 <.001
16.096 -0.880

*Estimates are standardized by the standard deviation of the outcome and represent the
mean estimate’s proportion of one standard deviation.

Bolded covariates highlight clinically meaningful differences in estimates, based on a
standardized estimate of greater than 0.5 or less than -0.5.
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