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Abstract

Background: Urgency and frequency are common lower urinary tract symptoms (UF-LUTS) in
women. There is limited evidence to guide physical therapist-led treatment.

Objectives: To compare hip and pelvic floor muscle strength between women with and without
UF-LUTS. We hypothesized women with UF-LUTS would demonstrate 1) diminished hip
external rotator and abductor strength and 2) equivalent pelvic floor strength and diminished
endurance compared to controls.

Study Design: A matched case-control study

Methods: Women with UF-LUTS (cases) and controls were matched on age, body mass index
(BMI), vaginal parity. Examiner measured participants’ 1) hip external rotator and abductor
strength via dynamometry (maximum voluntary effort against fixed resistance) and 2) pelvic floor
muscle strength (peak squeeze pressure) and endurance (squeeze pressure over a 10 second hold)
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via vaginal manometry. Values compared between cases and controls with paired-sample t-tests
(hip) or Wilcoxon signed rank tests (pelvic floor).

Results: 21 pairs (42 women): Hip external rotation (67.0 = 19.0 N vs 83.6 = 21.5 N; P=0.005)
and hip abduction strength (163.1 + 48.1 N vs 190.1 + 53.1 N; P=0.04) were significantly lower in
cases than controls. There was no significant difference in pelvic floor strength (36.8 £ 19.9
cmH,0 vs 41.8 + 21.0 cmH,0; P=0.40) or endurance (234.0 £ 149.6 cmH,0*seconds vs 273.4 £
149.1 cmH,0*seconds; P=0.24).

Conclusion: Women with UF-LUTS had weaker hip external rotator and abductor muscles, but
similar pelvic floor strength and endurance compared to controls. Hip strength may be important
to assess in patients with UF-LUTS, further research is needed.

Keywords

urinary urgency; urinary frequency; overactive bladder; musculoskeletal system; case-control
studies

INTRODUCTION

Urgency and frequency are common lower urinary tract symptoms (LUTS) in women? and
substantially interfere with daily activities.23 Medical management begins with ruling out
organ pathologies, typically followed by fluid intake and timed voiding often combined with
pharmacologic management, and may progress to nerve stimulation, botulinum injections, or
surgery where indicated.*° Despite abundant management options for urgency and
frequency predominant LUTS (UF-LUTS) and high financial burden,® patients often
experience only partial relief from medical treatments for LUTS.”~® To develop better
treatment options for patients with UF-LUTS, we must first understand factors that may be
associated with UF-LUTS.

Pelvic floor muscle (PFM) training is a common nonpharmacological management strategy
with strong evidence to support its use in those with stress incontinence.10 One theory
behind using PFM training in women with UF-LUTS is that PFM contraction inhibits
detrusor contraction through the “voluntary urinary inhibition reflex.”11 However,
researchers who have studied PFM training typically use reduction of urinary incontinence
as the primary outcome and rarely report outcomes associated with urgency and frequency.12
Therefore, women with UF-LUTS but without incontinence may not benefit from PFM
training in the same way. Another assumption behind using PFM training as a treatment is
that PFM strength and/or endurance are impaired in patients with UF-LUTS, however this
assumption has not been investigated. Further, a small treatment trial demonstrated that 43%
of patient with UF-LUTS did not have resolution of urgency after 12 weeks of standard PFM
training.8 Many have suggested that PFM training may not be effective for those with UF-
LUTS because their PFMs are overactive rather than weak.13-16 We theorized that increased
tonic activity of the PFMs, as their system attempts to inhibit the detrusor muscle or prevent
urine loss throughout the day, may lead poorer endurance induced by muscle fatigue. To test
the assumption that PFM training is beneficial for women with UF-LUTS, we must first
understand whether UF-LUTS is associated with PFM weakness or poor endurance.
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One factor often not considered in treatment of UF-LUTS is hip muscle strength. A small
but growing number of studies suggests that hip muscle performance may be pertinent to
PFMs and pelvic floor disorders, including LUTS.17-20 The obturator internus, a deep
external rotator of the hip, attaches to the PFMs via the arcus tendineus fasciae pelvis (arcus
tendineus). The connection between the obturator internus and the arcus tendinous is
important because the PFMs have very small physiological cross-sectional area and have
been theorized to require sufficient tension in the arcus tendinous and obturator internus
muscle to produce forces associated with normal use.2! Because the hip abductor muscles
work in concert with the hip external rotator muscles to stabilize the hip in the transverse
plane,22 the hip abductor muscles were also of interest. Habitual hip adduction during
activities of daily living has been observed among women with urgency,1’” and may be
associated with hip abductor muscle (particularly gluteus medius) weakness.23 Significant
weakness in hip external rotators!® and abductors®20 has been found among patients with
stress urinary incontinence compared to asymptomatic participants; however, the
relationship between hip muscle performance and UF-LUTS has not been studied.

The objective of this study was to compare hip and pelvic floor muscle strength between
women with and without UF-LUTS via hip muscle force dynamometry and PFM
manometry. We hypothesized that 1) women with UF-LUTS would demonstrate decreased
hip external rotator and abductor strength as compared to women without UF-LUTS, and 2)
women with UF-LUTS would demonstrate comparable PFM strength and diminished
endurance as compared to women without UF-LUTS.

MATERIALS AND METHODS
Study Design

The study was a 1:1 matched case-control study of women with and without UF-LUTS. The
study was approved by the Human Research Protection Office of Washington University in
St. Louis (approval #201810086) and conducted in accordance with the Declaration of
Helsinki. Participants gave written informed consent prior to participation.

Participants

From April to December 2019, female participants 18-60 years of age were recruited from
the community via paper and social media advertisements, emails, and research recruitment
fairs. Participants with UF-LUTS (“cases”) were included if they experienced bothersome
urinary urgency (sudden need to rush to urinate) and/or frequency (more frequent than every
2 hours)?4 on a typical day in the past 4 weeks, as reported during a phone screen. Because
the current International Continence Society (ICS) definition of frequency is not specific,
“complaint that voiding occurs more frequently than deemed normal by the individual,”2
we used “more frequent than every 2 hours” as an additional criteria to ensure discrimination
between cases and controls. Women without UF-LUTS (“controls™) were matched 1:1 to
cases based on age + 5 years, body mass index (BMI) + 5 kg/m?2 and vaginal parity (0, 1,
>1). Women with stress or mixed incontinence were excluded. Women with urgency urinary
incontinenceZ® were included. Full inclusion and exclusion criteria are listed in Table 1.

J Womens Health Phys Therap. Author manuscript; available in PMC 2022 July 01.



1duosnuen Joyiny 1duosnuey Joyiny 1duosnuen Joyiny

1duosnuep Joyiny

FOSTER et al.

UF-LUTS an

Final Eligibi

Page 4

d Activity Assessment

Study data were collected and managed using REDCap electronic data capture tools.2” Prior
to examination, participants completed questionnaires including the LUTS Tool?8 for a
comprehensive assessment of participants’ LUTS, the Pelvic Floor Impact Questionnaire
short form (PF1Q-7)2° for a general overview of impact of symptoms on daily activities and
quality of life, and the UCLA Activity Score30 for a general overview of activity and
exercise level.

lity Exam

A single assessor, a physical therapist trained in intravaginal pelvic floor examination,
completed all measurements. To determine final eligibility, urine and pelvic organ prolapse
screens were completed. Using 10SG and human chorionic gonadotropin (HCG) test strips
(McKesson, Irving, TX, USA), participants were excluded if their urine tested positive for
glucose, nitrite, blood, leukocyte esterase, or HCG. After urine screening, a transabdominal
ultrasound scan confirmed whether the bladder was empty. If postvoid residual urine was
evident, participants were asked to void again prior to intravaginal exam. A screening exam
for symptomatic prolapse was performed with the participant supine with knees bent and
feet flat on the exam table. A lubricated sterile wide tongue depressor was used to retract the
vaginal wall as the participant bore down. Participants were excluded if any intravaginal
landmark descended beyond the vaginal introitus (hymenal ring) because prolapse at or
beyond this point has been associated with symptomatic prolapse.31:32

Hip Muscle Strength

Pelvic Floor

A microFET3 hand-held dynamometer (Hogan Health Industries, Salt Lake City, UT, USA)
was used to assess hip muscle strength. Isometric make tests33 were used, incorporating a
strap for fixed resistance to minimize the effect of assessor strength on measurements.
Isometric make tests with a hand dynamometer and strap have been found to be valid for
measuring hip strength compared to isokinetic dynamometry.34 Hip external rotation force
was measured in sitting with the hip at 90 degrees of flexion and neutral hip rotation (Figure
1). Hip abduction was measured in side-lying with pillows supporting the test hip at neutral
abduction, rotation and flexion/extension (Figure 2). Participants completed one submaximal
practice trial and three maximal 3 second measurement trials for each muscle group on each
hip. The three trials for each hip were averaged for analysis. To estimate the size of the
difference between readings, 10 participants completed a second testing session within two
weeks of the first testing session. The average between-reading difference for external
rotation was 1.7 Newtons (N) (95% ClI: 0.4 to 3.8) and for abduction was 7.7 N (95% CI: 8.5
to 23.9).

Muscle Strength and Endurance

Prior to vaginal squeeze pressure measurement, the examiner palpated vaginally while
participants were cued to “squeeze and lift the PFMs as if you’re stopping your urine stream
or trying to hold back gas.” If participants were unable to perform the movement
appropriately, brief verbal instruction with confirmatory palpation was given in an effort to
obtain valid squeeze pressure measurements. Vaginal manometry is commonly used as a
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“gold standard” and considered to be a valid measure of PFM strength when accompanied
by an inward lift of the perineum.3%

Vaginal squeeze pressure was measured using a Peritron Perineometer and single-
participant-use vaginal pressure sensors (Laborie, Williston, VT, USA). Participants were
examined in supine with knees bent, feet flat on the exam table, and hips in neutral internal/
external rotation. The sensor was lubricated and inserted vaginally until 1 cm of the blue
sheath remained external. If, due to pain, the participant was unable to tolerate sensor
insertion, vaginal manometry was not completed. After insertion and a 60 second
acclimation period, the manometer was zeroed. For each strength trial, participants were
instructed to squeeze and lift the PFMs as strongly as possible, hold for 10 seconds while the
assessor counted audibly with a clock, then relax completely. Participants performed a brief
submaximal practice trial with no hold followed by 3 trials in which peak pressure, duration
of contraction, and average pressure over the trial were recorded by the manometer. The
participants were given 30 seconds rest between trials. For each of the 3 trials, area under the
curve (AUC) metric was computed by multiplying duration by average pressure of the trial.
Peak pressure and AUC were averaged across the 3 trials for each participant. PFM strength
was assessed via peak vaginal squeeze pressure in cmH-,0, and PFM endurance was assessed
using the AUC metric over the 10 second hold in cmH,0*sec. To estimate the size of the
difference between readings, 9 participants completed a second testing session within two
weeks of the first testing session. The average between-reading difference for peak was 2.2
cmH-,0 (95% CI: 0.0 to 10.3) and for AUC was 57.0 cmH,0*seconds (95% CI: 10.6 to 103).

Sample size

Because no data had been published on the primary study measures in patients with UF-
LUTS by the start of the study, we computed interim effect sizes for hip external rotation
and abduction force using means and standard deviations of the differences between the first
10 complete case-control pairs and G*Power (Heinrich-Heine-Universitat Dusseldorf, DE).
We powered the study on hip strength variables because we were most interested in hip
strength as a novel variable in patients with UF-LUTS. Cohen’s d'effect sizes were
computed for hip abduction force as 0.84 and for hip external rotation as 0.56. With Cohen’s
dhaving a minimum of 0 (no effect) and a theoretical maximum value of 1.00, these effect
sizes can be interpreted as large and medium, respectively.38 These effect sizes were similar
to another study measuring hip external rotation in similarly aged healthy women (&= 0.78).
18 Based on these estimates, we determined we needed a total sample size of 44 participants
(22 matched case-control pairs) to detect differences in hip external rotation strength with
80% power, an alpha level of 0.05, and a paired sample two-tailed t-test.

Statistical Analysis

Statistical analyses were computed using SAS (SAS Institute Inc., Cary, NC, USA).
Descriptive statistics were computed for participant characteristics and questionnaire scores.
Because case-control pairs were 1:1 matched, paired-samples tests were used3’ to compare
participant characteristics, hip external rotator and abductor force, vaginal squeeze pressure
peak and endurance, UCLA activity, LUTS Tool scores, and PFIQ-7 scores between cases
and matched controls. One-tailed tests were used for hip strength and pelvic floor endurance
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outcomes due to a priori directional hypotheses. Assumptions were checked graphically with
histograms and Q-Q plots and statistically with the Shapiro Wilk test. When the between-
pair difference was not normally distributed, Wilcoxon’s signed rank test was used as a
nonparametric alternative. An alpha level of 0.05 was chosen a priori.

RESULTS

A total of 21 case-control pairs (42 women) were enrolled with adherence to 1:1 matching
rules. We were unable to enroll 22 total pairs during our predetermined study timeline. No
participants were excluded based on the prolapse screening exam. Mean age of our sample
was 28.5 years and all but one pair were nulliparous. There were minimal, nonsignificant
differences between cases and controls by age, BMI and vaginal parity (Table 2). Women
with UF-LUTS had significantly worse LUTS Tool Storage and Voiding Symptom and
Bother scores and significantly worse PFIQ-7 Urogenital Impact scores (Table 2). Median
LUTS Tool Scores for those with UF-LUTS represented mild to moderate symptoms and
bother. None of our sample had ever used medications for LUTS. Complete data for 21 pairs
were available for hip external rotator and abductor strength. For PFM strength and
endurance, data for 17 pairs were available because 4 participants (3 cases, 1 control) were
unable to tolerate insertion of the vaginal manometer due to pain.

Hip Muscle Strength

A bilateral mean was used for analysis. A sensitivity analysis was performed where strength
from a single hip was selected at random. The conclusions were unchanged. Participants
with UF-LUTS had significantly less hip external rotation strength (67.0 £ 19.0 N vs 83.6 £
21.5 N; P=0.005) and hip abductor strength (163.1 £ 48.1 N vs 190.1 £ 53.1 N; P=0.04)
compared to control participants (Figures 3 and 4).

Pelvic Floor Muscle Strength

No significant differences were observed between women with UF-LUTS and matched
controls in PFM strength (36.8 + 19.9 cmH,0 vs 41.8 £ 21.0 cmH-0; £=0.40) or endurance
(234.0 £ 149.6 cmH,0*seconds vs 273.4 + 149.1 cmH,0*seconds; P=0.24) (Figures 5 and
6).

DISCUSSION

Principle Findings
Our study observed that women with UF-LUTS had less hip external rotator and abductor
strength, but similar PFM strength and endurance compared to women without UF-LUTS.
We report novel information about the role of hip muscle and PFM strength in women with
UF-LUTS without stress incontinence. Our results suggest that assessing hip muscle
performance may be important for those with UF-LUTS. Intervention studies for this
treatment strategy have not yet been conducted. Further research is required to better
understand the role of PFM performance in UF-LUTS.
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Research Implications

We found weakness in hip external rotators and abductors in women with UF-LUTS. Our
results are consistent with studies of women with stress urinary incontinence that found
women with stress urinary incontinence had less hip abductor strength12:20 than controls;
previous studies that compared hip external rotator strength in women with and without
stress incontinence have reported mixed results.19:20 Future research to better understand the
relationship of hip muscle strength and symptoms should investigate whether strengthening
hip external rotators and abductors can improve UF-LUTS. Previous studies have found hip
strengthening can improve symptoms of stress incontinence38 and other pelvic floor
dysfunction.3? The fact that hip strength differed between women with and without UF-
LUTS, but PFM strength and endurance did not, suggests the influence of hip strength on
UF-LUTS is not purely via an effect on PFMs. Investigation into potential musculoskeletal
underpinnings of UF-LUTS from the hip and pelvis are warranted. Hip muscle weakness
may be related to habitual hip adduction motion or posturing that has been associated with
UF-LUTS,Y but the causal pathway is not yet understood. Gluteus maximus, which
contributes to hip abduction, also has a morphological and functional connection to the
PFMs via connective tissue septa in the ischioanal fossa.? Future studies would benefit
from measuring global hip muscle function, including hip extension.

We did not find PFM weakness in women with UF-LUTS as measured by peak volitional
vaginal squeeze pressure and a ten second hold. Our results are consistent with studies that
found women with stress urinary incontinence did not have worse PFM strength than women
without.19:2041 This may indicate force production capability alone may not be the most
important factor among patients with UF-LUTS. Perhaps different parameters of PFM
performance are more important to UF-LUTS such as PFM mobility and coordination*2 in
response to daily activity demands. Mobility of the PFMs (ability to move through full range
of motion for contraction and relaxation) may be important as evidenced by known
associations between difficulty relaxing PFMs and LUTS such as urgency, frequency,
hesitancy, dysuria and pain.13 However, PFM mobility has yet to be studied systematically
in patients with UF-LUTS. PFM function in response to demands of activities of daily living
and exercise may be more important than a voluntary response to verbal cuing. UF-LUTS
respond to qualitative changes in common daily movements,” and thus, the response of
PFMs to movement and activities of daily living may be important to capture in future
studies.

Clinical implications

Given that women with UF-LUTS demonstrated hip muscle weakness compared to
asymptomatic controls, a more thorough musculoskeletal assessment may be warranted,
including assessment of hip muscle strength. Based on our findings and previous literature,
patients with LUTS with or without incontinence may benefit from hip strengthening.
Previous work has demonstrated improved pelvic floor muscle strength18:39 and decreased
pelvic floor dysfunction38:39 after a hip strengthening program. Further research is required
to assess the efficacy of hip strengthening in improving UF-LUTS. As this type of
intervention poses minimal risk, a hip strengthening protocol under physical therapist
supervision may be warranted on a trial basis for patients with UF-LUTS.
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Our results suggest PFM weakness may not be a primary factor in UF-LUTS and other
factors may need to be considered. Stress incontinence literature suggests PFM training
results in patient-reported symptom improvement.19 Interestingly, studies comparing PFM
strength between those with and without incontinence report no differences in baseline PFM
strength, similar to our findings.192041 PEM training may be targeting mechanisms
additional to PFM force production. Among PFM training programs is a wide variety in
emphasis on improving parameters of PFM performance including strength, endurance,
power, muscle tone, coordination, motor control, flexibility, and myofascial pain. This
varying emphasis may explain why intervention studies have shown positive effects of PFM
training while case-control studies have not shown differences in PFM strength and
endurance. There may also be a subset of individuals who benefit from particular PFM-
focused interventions. Because PFM performance parameters other than strength and
endurance may contribute to UF-LUTS, we recommend assessment of PFM and surrounding
muscle coordination during activities meaningful to the patient, 174344 and systematic
palpation of each PFM for myofascial pain or symptom reproduction®® to determine an
individualized approach.

Strengths and Limitations

A major strength of this study is the inclusion of control participants matched one to one to
cases on age, BMI and vaginal parity which helped to focus the study on the relationship of
muscle performance to UF-LUTS and reduce confounding factors. Systematic procedures
for examination were tested for reliability, and a single examiner performed all testing. The
similarity of our findings in women with UF-LUTS without stress incontinence and previous
studies of women with stress incontinence lends support to our observation that in
symptomatic women compared to controls, hip external rotators!® and hip abductors1920 are
weaker, but PFM strength19:20:41 and endurance are no different.1

Our sample size for PFM measures was reduced because 4 women (3 UF-LUTS and 1
control) were unable to tolerate the vaginal manometer probe. These 4 women were not
statistical outliers on any other variables tested, and variable means and dispersions looked
similar whether PFM measures were analyzed pairwise with 17 pairs, or unpaired with 38
total participants. Our study was not powered to detect differences in PFM strength or
endurance, but the within-pair differences we found in PFM strength are likely not clinically
important. Effect sizes for PFM strength (peak squeeze pressure in cmH,0) and endurance
(cmH,0*seconds) were small, and a much larger sample size would be needed to achieve
80% power at alpha=0.05 (n=177 for peak cmH,0 and n=134 for cmH,0*seconds). Peak
vaginal squeeze pressures measured for women with UF-LUTS in our study (mean 36.9
cmH»0, 95% CI: 27.3, 46.5) were comparable to those in healthy asymptomatic women of
similar age in previous studies (summary mean 38.1 cmH-0, 95% CI: 34.6, 41.5).18.43.46:47
It was not possible to blind the single examiner to participant symptom status, but systematic
examination procedures and equipment were in place to minimize bias. Most of our
participants were between age 18 and 35 (only 3 pairs were over age 35) and nulliparous.
Our participants tended to report low to moderate UF-LUTS severity, likely due to being
recruited from the general population rather than a population of women seeking treatment.
Because we were interested in clinical tests that could be completed by physical therapists
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and under budgetary constraints, we do not have urodynamic data on participants in our
sample. General activity levels, as reported in the UCLA Activity Score, were similar
between cases and controls. Given our small sample size, we limited our analyses to those
we had determined a priori and did not assess the relationship between activity level and our
variables of interest. We do not know how our results may have differed in a population aged
over 35, parous, less physically active, and more severely symptomatic. Although our
sample may not be reflective of most clinical populations, UF-LUTS are present in women
under age 4534849 and our data points to the presence of bothersome symptoms prior to
seeking medical attention and a willingness of these women to participate in research. Our
hope is that continued inclusion of women in studies who have not yet sought medical
attention for UF-LUTS will improve early education and treatment efforts in the future.

Conclusions

Our study found women with UF-LUTS have weaker hip external rotators and abductors
than women without UF-LUTS, but similar PFM strength and endurance. Further research is
needed to determine whether strengthening hip external rotators and abductors can improve
UF-LUTS.
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Figure 1. Hip External Rotator Isometric Make Test
With hip flexed to 90 degrees, participants externally rotated their hip as strongly as possible

against fixed resistance of the strap. Peak force in Newtons was measured by a handheld
dynamometer inside the strap at 4cm proximal to the medial malleolus.
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Figure 2. Hip Abductor Isometric Make Test
With hip in neutral flexion, abduction and rotation, participants abducted their hip as

strongly as possible against fixed resistance of the strap. Peak force in Newtons was
measured by a handheld dynamometer inside the strap at 4cm proximal to the lateral knee
joint line.
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Figure 3. Hip External Rotator Strength in women with and without urgency and frequency
predominant lower urinary tract symptoms (UF-LUTYS)

*Significantly greater in Control compared to UF-LUTS, per one-tailed paired t-test
X represents mean, line represents 50t percentile, error bars represent minimum and
maximum
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Figure 4. Hip Abductor Strength in women with and without urgency and frequency
predominant lower urinary tract symptoms (UF-LUTYS)

*Significantly greater in Control compared to UF-LUTS, per one-tailed t-test
X represents mean, line represents 50t percentile, error bars represent minimum and
maximum
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Figure 5. Pelvic Floor Muscle Strength - Peak Vaginal Squeeze Pressure (cmH20) in women with
and without urgency and frequency predominant lower urinary tract symptoms (UF-LUTS)

*No significant paired differences, per two-tailed Wilcoxon signed ranks test
X represents mean, line represents 50t percentile, error bars represent minimum and
maximum
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Figure 6. Pelvic Floor Muscle Endurance — Vaginal Squeeze Pressure over 10 second hold
(cmH»0*seconds) in women with and without urgency and frequency predominant lower

urinary tract symptoms

*No significant paired differences, per one-tailed Wilcoxon signed ranks test
X represents mean, line represents 50t percentile, error bars represent minimum and

maximum
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TABLE 1

Inclusion and exclusion criteria for all participants with and without urgency and frequency predominant lower

urinary tract symptoms (UFLUTYS)

Inclusion Criteria

Exclusion Criteria (n=42)

All

* \Women, ages 18-60

« Able to speak and understand English

« Stress urinary incontinence or mixed incontinence more than once per month
. . . a L .
« Current or recurrent urinary tract infection™ or gynecologic infection or cancer

» Symptomatic pelvic organ prolapsea

« Previous surgery for prolapse or incontinence

Cases w/ UFLUTS (n=21)

« Bothersome urgency or frequency in the past 4 weeks

« Hip, pelvic, or trunk trauma or cancer
« Abdominal or pelvic surgery in the past year
« Current injury that would limit their ability to participate in testing

* Onabotulinumtoxin injections to the bladder, pelvic floor or hip muscles

Controls (n=21)

* No UFLUTS in the past 6 months

* Age, BMI, & parity matched to cases

 Vulvovaginal dermatological conditions associated with UFLUTS

« Diabetes

« Current pregnancya or birth/termination/miscarriage in the past 12 weeks

« Neurological involvement that would influence their coordination or balance

« Implanted devices that impair the ability to visualize / make ultrasound measuresb

a R -
Items ruled out during final eligibility exam

b . -, -
A separate study with the same participants called for ultrasound imaging
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Characteristics of women with and without urgency and frequency predominant lower urinary tract symptoms

(UFLUTS)

Summary statistics (UFLUTS

Characteristic UFLUTS (n=21) Control (n=21) minus Control) P
Age (years, mean + SD [range]) 28 + 10 [19-56] 29+9[21-57] -0.9+3[-5-4] 0.12
BMI (kg/m2, mean + SD [range]) 24 + 4 [18-35] 25+4[19-33] -04x2[-4-4] 0.407
Vaginal parity (%)
0 95 95
2-3 5 5
Race (%)
Asian 19 5
Black or African American 5 0
White 76 81
Other or Mixed-race 0 14
Ethnicity (%)
Hispanic or Latino 14 10
Not Hispanic or Latino 86 90
UCLA Activity Score (Median [IQR]) 9 [5] 6 [5] 0.3[3.6] 0.64
LUTS Tool (Median [IQR])
LUTS Storage Symptom 93] 1[2] 713] <0.0001
LUTS Storage Bother 8[4] 0[0] 8[5] <0.0001
LUTS Woiding Symptom 6 [4] 01[1] 5[4] <0.0001
LUTS Voiding Bother 21[3] 01[0] 2[3] <0.0001
Pelvic Floor Impact Questionnaire - 7 (median [IQR])
PFIQ-7 Urogenital 24 [24] 01[0] 24 [24] <0.0001
PFIQ-7 Colorectal 0[5] 0[0] 0[5] 0.004
PFIQ-7 Vagina/Pelvis 01[5] 01[0] 01[5] 0.02

LUTS=Lower Urinary Tract Symptoms; SD=standard deviation; IQR=interquartile range defined as the 75th minus the 25th percentile.

a . . . . .
Pvalue from two-tailed paired samples t-test (all others from two-tailed Wilcoxon signed rank)

The UCLA Activity Score is an ordinal self-report scale from 1 (No activity) to 10 (Regularly participates in high impact activity)

LUTS Tool scores were obtained by summing the frequency of LUTS (0-5) within each respective domain. The number of component items
summed for each scale is: Storage Symptom 5, Storage Bother 4, Voiding Symptom 8, Voiding bother 7.
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