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GYNECOLOGY

The Persistency Index: a novel screening tool for
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identifying myofascial pelvic floor dysfunction in
patients seeking care for lower urinary tract symptoms

A. Lenore Ackerman, MD, PhD; Michele Torosis, MD; Nicholas J. Jackson, PhD, MPH; Ashley T. Caron, BS;
Melissa R. Kaufman, MD, PhD; Jerry L. Lowder, MD, MSc; Jonathan C. Routh, MD, MPH

BACKGROUND: Patients with myofascial pelvic floor dysfunction often
present with lower urinary tract symptoms, such as urinary frequency, ur-
gency, and bladder pressure. Often confused with other lower urinary tract
disorders, this constellation of symptoms, recently termed myofascial urinary
frequency syndrome, is distinct from other lower urinary tract symptoms and
optimally responds to pelvic floor physical therapy. A detailed pelvic floor
myofascial examination performed by a skilled provider is currently the only
method to identify myofascial urinary frequency syndrome. Despite a high
influence on quality of life, low awareness of this condition combined with no
objective diagnostic testing leads to the frequent misdiagnosis or underdi-
agnosis of myofascial urinary frequency syndrome.

OBJECTIVE: This study aimed to develop a screening measure to
identify patients with myofascial urinary frequency syndrome (bothersome
lower urinary tract symptoms secondary to myofascial pelvic floor
dysfunction) from patient-reported symptoms.

STUDY DESIGN: A population of patients with isolated myofascial
urinary frequency syndrome was identified by provider diagnosis from a
tertiary urology practice and verified by standardized pelvic floor myo-
fascial examination and perineal surface pelvic floor electromyography.
Least Angle Shrinkage and Selection Operator was used to identify
candidate features from the Overactive Bladder Questionnaire, Female
Genitourinary Pain Index, and Pelvic Floor Distress Index predictive of
myofascial urinary frequency syndrome in a pooled population also con-
taining subjects with overactive bladder (n=42), interstitial cystitis/bladder
pain syndrome (n=>51), and asymptomatic controls (n=>54) (derivation
cohort). A simple, summated score of the most discriminatory questions
using the original scaling of the Pelvic Floor Distress Index 5 (0—4) and
Genitourinary Pain Index 5 (0—5) and modified scaling of Female Geni-
tourinary Pain Index 2b (0—3) had an area under the curve of 0.75. As
myofascial urinary frequency syndrome was more prevalent in younger
subjects, the inclusion of an age penalty (3 points added if under the age of
50 years) improved the area under the curve to 0.8. This score was defined

as the Persistency Index (possible score of 0—15). The Youden Index was
used to identify the optimal cut point Persistency Index score for maxi-
mizing sensitivity and specificity.

RESULTS: Using a development cohort of 215 subjects, the severity
(Pelvic Floor Distress Index 5) and persistent nature (Female Genitourinary
Pain Index 5) of the sensation of incomplete bladder emptying and dys-
pareunia (Female Genitourinary Pain Index 2b) were the most discrimi-
natory characteristics of the myofascial urinary frequency syndrome
group, which were combined with age to create the Persistency Index. The
Persistency Index performed well in a validation cohort of 719 patients with
various lower urinary tract symptoms, including overactive bladder
(n=285), interstitial cystitis/bladder pain syndrome (n=53), myofascial
urinary frequency syndrome (n=111), controls (n=209), and unknown
diagnoses (n=~61), exhibiting an area under the curve of 0.74. A
Persistency Index score >7 accurately identified patients with myofascial
urinary frequency syndrome from an unselected population of individuals
with lower urinary tract symptoms with 80% sensitivity and 61% speci-
ficity. A combination of the Persistency Index with the previously defined
Bladder Pain Composite Index and Urge Incontinence Composite Index
separated a population of women seeking care for lower urinary tract
symptoms into groups consistent with overactive bladder, interstitial
cystitis/bladder pain syndrome, and myofascial urinary frequency syn-
drome phenotypes with an overall diagnostic accuracy of 82%.
CONCLUSION: Our study recommends a novel screening method for
patients presenting with lower urinary tract symptoms to identify patients
with myofascial urinary frequency syndrome. As telemedicine becomes
more common, this index provides a way of screening for myofascial
urinary frequency syndrome and initiating pelvic floor physical therapy
even before a confirmatory pelvic examination.

Key words: benign urological conditions, interstitial cystitis, lower uri-
nary tract symptoms, nomogram, overactive bladder, persistency

Introduction
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Lower urinary tract symptoms (LUTS),

(BPS) that do not specify underlying
pathophysiology. Such  contemporary
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such as urinary frequency, urgency, and
bladder discomfort, are common and
affect most individuals during their life."
Despite this high prevalence, diagnostic
tools are sparse and rely heavily on clini-
cian judgment. This lack of objective
criteria leads to an inadequately defined
diagnostic schema, which classifies pa-
tients into symptom clusters such, as
overactive bladder (OAB) and interstitial
cystitis (IC) or bladder pain syndrome

allocation strategies for LUTS do not
effectively differentiate subsets of patients
that require different treatment ap-
proaches. Therefore, most patients with
LUTS fail to respond to initial treatment
approaches and are frequently lost to care.”
Better tools to recognize more homoge-
neous LUTS phenotypes would dramati-
cally improve both the recognition and
management of patients with LUTS by
primary care and specialist providers.
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Why was this study conducted?

fascial pelvic floor dysfunction.

Key findings

This study developed an algorithmic screening measure based on patient-
reported symptoms to identify patients with urinary symptoms related to myo-

The study algorithm separated populations of women, a total of 1084, in both
derivation and validation cohorts who were seeking care for lower urinary tract
symptoms into groups consistent with overactive bladder, interstitial cystitis/
bladder pain syndrome, and myofascial urinary frequency syndrome phenotypes
with an overall diagnostic accuracy of 82%.

What does this add to what is known?

This screening approach will help identify patients with myofascial pelvic floor
dysfunction who would likely benefit from myofascial-directed therapies. The early
identification of such patients would facilitate targeted therapy, expedite recovery,
and minimize unnecessary pharmacologic and procedural interventions.

We recently described a novel LUTS
diagnosis termed “myofascial urinary
frequency syndrome” (MUES).” This
prevalent condition,” frequently seen in
individuals with urinary frequency
without true urgency, occurs when
dysfunctional pelvic muscles result in a
range of bothersome urinary com-
plaints. Prominent features of MUFS
include a sensation of incomplete
bladder emptying (without true urinary
retention), urinary frequency, and a
persistent desire to urinate prompted
more by pressure, fullness, or discomfort
than fear of incontinence—a symptom
complex we dubbed “persistency.”’
Affected subjects display myofascial
pelvic floor dysfunction (increased tone
with or without pelvic floor trigger
points) on examination and perineal
surface electromyography (EMG) and
improve with myofascial release-based
physical therapy or biofeedback.

Despite being exceedingly common,*
because of the vague mix of uncom-
fortable bladder sensations and urinary
complaints, MUFS is often mistaken for
other symptom complexes, such as IC or
BPS, OAB, pelvic organ prolapse (POP),
or even urinary tract infection." ® No
specific International Classification of
Diseases, Tenth Revision, code specifies
this diagnosis, making epidemiologic
assessment and surveillance difficult.
Given the nonspecific constellation of

symptoms, MUFS can be challenging for
providers to recognize, as this diagnosis
requires a detailed pelvic examination,
sufficient understanding of the global
symptom complex, and ruling out con-
founding conditions.® Given these chal-
lenges, which are compounded by
increasing reliance on telemedicine and
limited visit times, improved tools are
required to assist providers in recog-
nizing MUFS. A symptoms-based
measure associated with the MUFS
phenotype could greatly assist providers
in suspecting a myofascial origin to a
patient’s urinary symptoms, thus
focusing on physical assessment and
possible treatments.

As initial characterization of MUEFS
revealed a consistent pattern of associ-
ated symptoms across multiple inde-
pendent cohorts,” we hypothesized that
it would be feasible to construct a
symptoms-based measure to identify
patients with MUFS. With a patient-
derived indicator identifying these pa-
tients, earlier interventions with appro-
priate treatment (ie, pelvic floor physical
therapy [PFPT]) can be achieved, even
when providers are less facile at making
the diagnosis.

Therefore, we sought to develop a
screening index to identify patients with
possible MUFS for use in telemedicine
and by providers wunskilled with
discriminate pelvic examination. By
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comparing a population of patients with
MUES vs patients with OAB or IC or
BPS, we developed a novel measure,
termed the “Persistency Index (PI),” to
screen for this underrecognized type of
LUTS. We further propose a modified
diagnostic nomogram incorporating this
measure that is capable of differentiating
this cohort of patients from classical
OAB and IC or BPS.

Materials and Methods

Study inclusion

After local institutional review board
(IRB#00040261) approval, female sub-
jects presenting for care in a specialized
urogynecology clinic were included
(Figure 1). At initial consultation, all
subjects were given 3 validated ques-
tionnaires: the (1) Female Genitourinary
Pain Index (fGUPI),” (2) Overactive
Bladder Questionnaire (OAB-q),8 and
(3) Pelvic Floor Distress Inventory 20
(PFDI-20).” The fGUPI measures the
nature and severity of genitourinary
pain.” The OAB-q symptom questions
(1—8) assess continent and incontinent
OAB symptoms.” The PFDI-20 mea-
sures pelvic floor symptoms in 3 do-
mains, assessing (1) urinary (Urinary
Distress Inventory 6 [UDI-6]), (2) def-
ecatory (Colorectal-Anal Distress In-
ventory 8 [CRADI-8]), and (3) prolapse
(Pelvic Organ Prolapse Distress In-
ventory 6 [POPDI-6]) symptoms.”

Study cohorts

A derivation cohort of 215 subjects from
a single-center urogynecology practice
between January 2018 and December
2018 was employed to develop the PI.
This population contained 68 subjects
with urinary symptoms determined to
be derived from myofascial dysfunction
by the assessing physician. Myofascial
dysfunction was confirmed on stan-
dardized pelvic floor examination'’ with
the observation of overactivity'' on
perineal surface pelvic floor EMG.
Myofascial dysfunction was secondarily
verified as the source of their symp-
tomatology by demonstrable improve-
ments in urinary symptoms after
myofascial release-based PFPT. This
group was composed of 2 other groups
with LUTS: (1) 42 subjects diagnosed
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FIGURE 1
Study design
Derivation Cohort Validation Cohort
- 2018 2019
O 215 subjects 719 subjects
T
=
‘oL 68 MUFS 111 MUFS
& 42 OAB 285 OAB
51 IC/BPS 53 IC/BPS
54 Asymptomatic 209 Asymptomatic
61 Undefined
Derivation of the Validation of the
0 Persistency Index: Persistency Index:
2 Discriminatory factors Determine real-world
© associated with subjects performance of the Pl in
c with known myofascial indentifying MUFS in a
< dysfunction on exam and large population with
electromyography and without LUTS

A screening measure associated with myofascial urinary frequency syndrome (MUFS), termed the
“Persistency Index,” has been derived. This measure was composed of the most salient features of
MUFS identified by comparison of a group of subjects with LUTS, abnormal pelvic floor findings on
examination, and EMG findings of a tonically contracted pelvic floor to asymptomatic subjects and
patients with OAB and IC or BPS (derivation cohort). The real-world performance of this measure in
classifying subjects with MUFS from a large population of individuals presenting to a urogynecology

clinic (validation cohort) has been determined.

BPS, bladder pain syndrome; EMG, electromyography; /C, interstitial cystitis; LUTS, lower urinary tract symptom; MUFS, myofascial

urinary frequency syndrome; OAB, overactive bladder.

Ackerman. The Persistency Index: a novel screening tool for myofascial pelvic floor dysfunction. Am J Obstet Gynecol 2023.

with OAB who endorsed substantial ur-
gency incontinence (UI), displayed
detrusor overactivity on urodynamic
evaluation, and lacked bladder pain (BP)
on examination or questionnaire
assessment and (2) 51 subjects with a
clinical diagnosis of IC or BPS with
marked BP on physical examination,
who reported pain with bladder filling
on validated questionnaires, and who
lacked any incontinence. An additional
54 subjects with asymptomatic ques-
tionnaire responses seeking care for
asymptomatic conditions (commonly
microhematuria) served as controls.

A validation cohort of 719 subjects
evaluated consecutively between January
2019 and December 2019 served to

assess the performance of candidate
symptomatic measures in an unselected
population. This cohort contained 111
subjects with diagnosed MUES (subjects
with pelvic floor increased tone or
trigger points on examination, present-
ing with urinary frequency, persistent
bladder pressure, and a sensation of
incomplete bladder emptying who bore
a primary diagnosis of high-tone pelvic
floor dysfunction), 285 subjects with
OAB, 53 with IC or BPS, 209 subjects
with minimal bother, and 61 subjects
with more than 1 of these diagnoses.
Moreover, this cohort was given the
O’Leary-Sant Indices, which include the
Interstitial Cystitis Symptom Index
(ICSI) and Interstitial Cystitis Problem

Index (ICPI), that measure the severity
and bother of urinary frequency, ur-
gency, nocturia, and BP."”

Derivation of the Persistency Index
We used the derivation cohort to create a
measure of urinary symptoms associated
with a myofascial origin—the PI. The
Least Angle Shrinkage and Selection
Operator (LASSO) identified candidate
predictors from individual questionnaire
features. Of note, 10-fold cross-validation
was used to determine the appropriate
shrinkage parameter (A=0.01307), which
identified 20 of 41 variables as potential
predictors (ie, nonzero coefficients).
From these, variables with positive stan-
dardized shrunken coefficients of >0.4
that had acceptable face validity for
capturing the underlying clinical pheno-
type (eg, which were in agreement with
previously defined phenotypic character-
istics’) were used in a multivariable lo-
gistic regression model. Statistically
significant, positive model coefficients
were retained, resulting in a reduced
model consisting of 3 predictors (Pelvic
Floor Distress Index 5 [PFDI-5], Female
Genitourinary Pain Index 5 [fGUPI5],
and Genitourinary Pain Index 2b
[GUPI2b]). As reduced age was substan-
tially associated with myofascial dysfunc-
tion, age was added to the model. To
increase the usability of this model, we
generated a simple summated score of
these questions weighted approximately
by their coefficients from the multivari-
able model. The smallest coefficient was
normalized to 1, and other coefficients
were scaled to the nearest integer to pre-
serve their relative relationships. That
adjustment resulted in a score using the
original scaling of the PFDI-5 (0—4) and
GUPI5 (0—5) with a modified scaling of
GUPI2b (0 or 3 if positive) and an age
penalty for subjects aged <50 years (3
points added if under the age of 50 years),
with a maximal possible score of 15.

Modification of diagnostic
nomogram

The PI was added to the previous
diagnostic nomogram'” to classify OAB
vs IC or BPS to generate the phenotyping
comprehensive lower urinary symptoms
(p-CLUS) nomogram. In  this

DECEMBER 2023 American Journal of Obstetrics & Gynecology 667.e3
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nomogram, the PI, Bladder Pain Com-
posite Index (BPCI), Urgency Inconti-
nence Composite Index (UICI), and
Bother Index in combination classify
patients as nonbothered subjects, IC or
BPS, OAB, and MUFS. Inaccuracy was
calculated as the percentage of subjects
incorrectly classified by the nomogram
to a diagnosis different from physician-
assigned diagnosis.

Statistical analysis

Bivariate differences between groups
were examined using the Welch ¢ test and
chi-square test in the derivation and
validation cohorts. P values were
adjusted using the Holm-Bonferroni
correction for multiple comparisons."*
All analyses were performed using Stata
(version 16.1; StataCorp, College Sta-
tion, TX).

Results

Myofascial urinary frequency
syndrome subjects are a distinct
subset of subjects with lower
urinary tract symptoms

The derivation cohort (Table and
Supplemental Table 1) consisted of pa-
tients presenting for care in a tertiary
urogynecology practice in 2018. Subjects
with confirmed MUES (n=68), in whom
myofascial dysfunction was confirmed
on physical examination and pelvic floor
EMG, were compared with a population
of controls (n=>54) and cases with OAB
(n=42) or IC or BPS (n=51). Subjects
with MUFS exhibited similar levels of
urinary frequency and urge as both
subjects with OAB and subjects with IC
or BPS, but lacked UI (OAB-q8 and
UDI-6 2) or pain with bladder filling
(fGUPI 2¢). This group specifically
exhibited scores elevated over the other
groups relating to a sensation of
incomplete emptying (fGUPI5, POPDI-
6 5), dyspareunia (fGUPI 2b), and def-
ecatory dysfunction (CRADI-8 1 and 2).

Derivation of the Persistency Index

We sought to generate a measure derived
from individual symptomatic questions
that were associated with the MUFS
group using the derivation cohort
(Figure 2). To develop the PI, LASSO was
used to identify candidate predictors

from the administered validated ques-
tionnaires (Supplemental Table 2). Of
the 20 potential predictor variables with
nonzero coefficients, 5 had positive
standardized shrunken coefficients of
>0.4, each of which reflected the com-
mon symptoms previously described for
this condition (thus conveying good face
validity).” These were used in a multi-
variable logistic regression model to
predict MUES. Use of the 3 statistically
significant model coefficients (PFDI-5,
fGUPI5, and GUPI2b) resulted in a
reduced model with an in-sample area
under the curve (AUC) of 0.75 (95%
confidence interval [CI], 0.68—0.83)
(Supplemental Table 3).

Age is a valuable predictor of
myofascial urinary frequency
syndrome

As subjects with MUFS were noted to be
considerably younger than subjects with
OAB with similar severity of urinary
symptoms, we evaluated the use of
including age as a predictor of MUEFS. The
inclusion of age in the multivariable
regression model substantially increased
the AUC to 0.8 (95% CI, 0.73—0.87)
(Supplemental Table 4). To simplify this
model for ease of clinical use, regression
coefficients were scaled to generate a sim-
ple, summated score of these questions. A
total possible score of 15 included the
original scaling of the PFDI-5 (0—4) and
fGUPI5 (0—5), a modified scaling of
GUPI2b (0 or 3 if positive), and an age
factor for subjects aged <50 years (3 points
added if under the age of 50 years).
Moreover, this simplified, summated score
showed an in-sample AUC of 0.79 (95%
CI, 0.72—0.87) (Supplemental Table 4).
Given greater ease of use to the simple,
summated score with minimal loss of
performance, this simple score was defined
as the PL

The Persistency Index can identify
the myofascial urinary frequency
syndrome phenotype from
unselected lower urinary tract
symptoms patients

The PI was used in a validation cohort
consisting of 719 patients who consecu-
tively sought care in 2019. This cohort
included subjects with MUFS (n=111),

667.e4 American Journal of Obstetrics & Gynecology DECEMBER 2023

OAB (n=285), and IC or BPS (n=53);
controls (n=209); and subjects with LUTS
of unclear etiology (n=61). The out-of-
sample AUC for the simple, summated
PI in the validation cohort was 0.74 (95%
CI, 0.67—0.83) (Supplemental Table 5).
Sensitivity and specificity were calculated
for each PI score in the validation cohort
(Supplemental Table 6). The Youden Index
was used to identify the optimal cut point
for maximizing sensitivity and specificity,
which was found to be a simple, summated
score of >7, which had 80% sensitivity and
61% specificity. Overall accuracy of diag-
nosis at this score was 65% (Supplemental
Table 6 and Figure 3).

Phenotyping comprehensive lower
urinary symptoms nomogram can
distinguish different etiologies of
lower urinary tract symptoms
patients

Application of these 4 indices (Bother,
BPCI, UICI, and PI) to this unselected
population was able to separate the popu-
lation into phenotypic groups, which
correlated well with specialist-assigned di-
agnoses of OAB, IC or BPS, and MUFS
(Figure 4). Subjects identified as patients
with MUEFS using PI of >7 (n=125) were
highly bothered subjects (median Bother
Index, 9.0; range, 8.0—10.0) with low
scores on the UICI (median Bother Index,
2.0; range, 1.3—2.7) and BPCI (median
Bother Index, 0.6; range, 0.6—1.2) and
elevated PCI scores (median Bother Index,
8.4; range, 6.8—10.3). This independent
population of subjects with MUFS
exhibited the same pattern of symptom-
atology on their patient-reported ques-
tionnaires as observed in the initial
description of MUFS’;  questions
describing pelvic pressure and heaviness
(POPDI-6 1 and 2), straining to defecate
(CRADI-8 1), urinary frequency (UDI-6 1,
ICSI 2, ICPI 1, fGUPI 6), incomplete
emptying (UDI-6 5), and bladder or pelvic
discomfort (UDI-6 6, fGUPI 1, fGUPI 4,
ICPI 4) were substantially increased over
controls in this population (Supplemental
Table 7). The algorithm categorized sub-
jects with a known MUFS diagnosis with
good overall accuracy; only 18% of sub-
jects overall had a discordant nomogram
classification to the physician-assigned
diagnosis (15% inaccuracy for IC or BPS,
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TABLE

Symptomatic features of the derivation cohort by diagnosis

Adjusted 2 value (MUFS vs

asymptomatic control, 0AB, or IC or BPS)

MUFS Asymptomatic Asymptomatic
Variable Question Scale (n=68) control (n=54 0AB (n=42) IC or BPS (n=51) control 0AB IC or BPS
Age® 0—95 43.62 (14.89) 54.22 (15.26) 64.03 49.05 (13.70) <.001 <.001 .054
(11.40)

0AB-q2 An uncomfortable urge to urinate 1— 3.72 (1.34) 1.69 (1.16) 4.08 (1.56) 3.65 (1.57) <.001 214 784

0AB-g3 A sudden urge to urinate 1— 2.29 (1.50) 1.39 (0.81) 4.43 (1.19) 2.08 (1.38) <.001 <.001 423

0AB-g4 Accidental loss of small amounts ~ 1— 1.91 (1.47) 1.63 (0.78) 4.29 (1.38) 1.47 (0.67) .206 <.001 .049
of urine

0AB-g5 Nighttime urination 1— 2.87 (1.64) 2.09 (1.33) 4.00 (1.86) 2.98 (1.63) .006 .001 712

0AB-q6 Waking at night because you had 1— 3.29 (1.65) 2.38 (1.44) 4.44 (1.55) 3.29 (1.59) .002 <.001 1.000
to urinate

0AB-g8 Urine loss associated with a 1-6 1.53 (1.13) 1.30 (0.57) 4.36 (1.39) 1.31 (0.65) .168 <.001 224
strong desire to urinate

fGUPI1a" Pain or discomfort at the 0—1 0.51 0.07 0.05 0.43 <.001 <.001 372
entrance to the vagina

fGUPI1b° Pain or discomfort in the vagina 0—1 0.49 0.07 0.07 0.43 <.001 <.001 563

fGUPI1c” Pain or discomfort in the urethra ~ 0—1 0.44 0.04 0.05 0.59 <.001 <.001 114

fGUPI1d® Pain or discomfort below the 01 0.42 0.08 0.10 0.90 <.001 <.001 <.001
waist or in the pubic or bladder
area

fGUPI2a" Pain or burning during urination 0—1 0.44 0.02 0.10 0.62 <.001 <.001 .055

fGUPI2b™P Pain or discomfort during or after ~ 0—1 0.52 0.09 0.12 0.47 <.001 <.001 .581
sexual intercourse

fGUPI2c” Pain or discomfort as your 0—1 0.09 0.00 0.00 0.92 .025 .048 <.001
bladder fills

fGUPI2d° Pain or discomfort relieved by 0—1 0.23 0.06 0.05 0.73 .009 .011 <.001
voiding

fGUPI3 Frequency of pain or discomfort 0-5 3.00 (1.43) 0.37 (0.66) 0.68 (0.91) 3.00 (1.31) <.001 <.001 1.000
over the last week

fGUPI4 Number that best describes 0—10 3.85(2.23) 0.39 (1.08) 1.43 (1.74) 5.91 (2.31) <.001 <.001 <.001
average pain or discomfort

fGUPI5? Frequency of sensation of 0—-5 2.76 (1.25) 0.39 (0.60) 1.39(1.18) 2.12 (1.48) <.001 <.001 011

incomplete emptying

Ackerman. The Persistency Index: a novel screening tool for myofascial pelvic floor dysfunction. Am J Obstet Gynecol 2023.
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TABLE
Symptomatic features of the derivation cohort by diagnosis (continued)

Adjusted # value (MUFS vs
asymptomatic control, OAB, or IC or BPS)

MUFS Asymptomatic Asymptomatic

Variable Question Scale (n=68) control (n=54 0AB (n=42) IC or BPS (n=51) control 0AB IC or BPS

fGUPI6 Need to urinate <2 h after last 0-5 3.19 (1.21) 1.04 (1.06) 3.19 (1.40) 3.06 (1.52) <.001 .998 .598
urinating

fGUPI7 Have your symptoms kept you 0-3 1.49 (1.03) 0.04 (0.19) 1.45 (1.15) 1.51 (1.12) <.001 .877 .902
from doing the kinds of things
you would usually do?

fGUPI8 How much did you think about 0-3 2.50 (0.70) 0.37 (0.52) 2.43 (0.70) 2.51 (0.76) <.001 .605 942
your symptoms?

fGUPI9 Satisfaction with current 0—6 4.59 (1.22) 1.59 (1.11) 4.62 (1.10) 5.04 (1.02) <.001 .894 .035
symptoms

POPDI-1 Pressure in the lower abdomen 0—4 1.83 (1.42) 0.34 (0.83) 0.85 (1.21) 1.80 (1.37) <.001 <.001 .887

POPDI-2 Heaviness or dullness in the 0—4 1.46 (1.45) 0.23 (0.64) 0.62 (1.11) 1.84 (1.43) <.001 .002 156
lower abdomen

POPDI-3 A bulge or something falling out 0—4 0.36 (0.99) 0.20 (0.74) 0.29 (0.72) 0.16 (0.50) .326 .690 175
that can be seen or felt in the
vaginal area

POPDI-4 A need to push on the vagina or 0—4 0.42 (0.89) 0.31 (0.89) 0.68 (1.25) 0.45 (1.10) 527 218 .857
around the rectum to have a
complete bowel movement

POPDI-5° A feeling of incomplete bladder 0—4 2.31 (1.27) 0.33 (0.75) 1.38 (1.41) 1.29 (1.40) <.001 .001 <.001
emptying

POPDI-6 A need to push up in the vagina 0—4 0.16 (0.61) 0.02 (0.14) 0.07 (0.35) 0.12 (0.52) .095 .399 679
area to start or complete
urination

CRADI-8-1 A need to strain too hard to have 0—4 1.31 (1.43) 0.20 (0.63) 1.10 (1.34) 0.80 (1.28) <.001 437 .048
a bowel movement

CRADI-8-2 A feeling that you have not 0—4 1.33 (1.37) 0.36 (0.83) 0.83 (1.10) 0.80 (1.20) <.001 .050 .031
completely emptied your bowels
after a bowel movement

CRADI-8-3 Losing stool without control 0—4 0.12 (0.56) 0.11 (0.60) 0.32 (0.85) 0.10 (0.50) .938 149 .831
when stools are well formed

CRADI-8-4 Losing stool without control 0—4 0.27 (0.77) 0.15 (0.76) 0.83 (1.25) 0.24 (0.74) 392 .004 813

when stool is loose or liquid

Ackerman. The Persistency Index: a novel screening tool for myofascial pelvic floor dysfunction. Am J Obstet Gynecol 2023.
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TABLE
Symptomatic features of the derivation cohort by diagnosis (continued)

Adjusted # value (MUFS vs
asymptomatic control, OAB, or IC or BPS)

MUFS Asymptomatic Asymptomatic

Variable Question Scale (n=68) control (n=54 0AB (n=42) IC or BPS (n=51) control 0AB IC or BPS

CRADI-8-5 Losing gas from the rectum 0—4 0.71 (1.22) 0.31 (0.73) 0.98 (1.33) 0.31 (0.73) .045 279 .045
without control

CRADI-8-6 Pain with passing stools 0—4 0.34 (0.91) 0.00 (0.00) 0.27 (0.71) 0.16 (0.64) .007 .654 217

CRADI-8-7 A strong sense of urgency and 0—4 0.70 (1.18) 0.30 (0.85) 0.81 (1.15) 0.41 (0.85) .040 .640 A4
have to rush to the bathroom to
have a bowel movement

CRADI-8-8 Stool passes through the rectum 0—4 0.24 (0.87) 0.13 (0.58) 0.22 (0.61) 0.04 (0.20) 444 919 116
and bulges outside during or
after a bowel movement

UDI-6-1 Bothered by frequent urination 0—4 2.16 (1.40) 0.74 (1.12) 2.95 (1.27) 2.46 (1.18) <.001 .004 225

UDI-6-2 Bothered by leakage related to 0—4 0.41 (0.78) 0.31(0.72) 3.12 (0.92) 0.69 (0.79) 482 <.001 .060
feeling of urgency

UDI-6-3 Bothered by leakage related to 0—4 0.79 (1.13) 0.83 (1.16) 2.00 (1.47) 0.63 (1.00) 863 <.001  .404
physical activity, coughing, or
sneezing

uDI-6-4 Bothered by small amounts of 0—4 0.76 (1.27) 0.42 (0.84) 2.26 (1.48) 0.31 (0.73) .090 <.001 .027
leakage (drops)

UDI-6-5 Bothered by difficulty emptying 0—4 1.61 (1.37) 0.15 (0.53) 0.74 (1.27) 1.45 (1.39) <.001 .001 546
bladder

UDI-6-6 Bothered by pain or discomfort in 0—4 1.65 (1.52) 0.19 (0.62) 0.51 (1.05) 2.10 (1.43) <.001 <.001 110
the lower abdominal or genital
area

Data are presented as mean (standard deviation) for all interval variables, except for the binary variables, which document the population proportions scoring positive for each individual feature. Pairwise comparison of interval variables was performed using the Welch

ttest, and binary variables (designated with “”) were examined using the chi-square test.

BPS, bladder pain syndrome; CRADI-8, Colorectal-Anal Distress Inventory 8; fGUPI, Female Genitourinary Pain Index; /C, interstitial cystitis; /CPI, Interstitial Cystitis Problem Index; /CS/, Interstitial Cystitis Symptoms Index; MUFS, myofascial urinary frequency
syndrome; NS, not significant; OAB, overactive bladder; 0AB-g, Overactive Bladder Questionnaire; POPDI-6, Pelvic Organ Prolapse Distress Inventory 6; UDI-6, Urinary Distress Inventory 6.

2 Variables used to create the Persistency Index; ° Binary variables: the values noted are proportions of each population answering “yes” o the symptomatic feature.
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FIGURE 2
Persistency Index describes unique features of myofascially-derived LUTS
A Instruments LASSO Selection Factor Reduction Number  Question Significance
PFDI20 * PFDI20 ’ PFDI20 * PFDI20g1 | Do you usually experience pressure in the lower p=0.00007
PFDI20q1 PFDI20q1 ey
PFDI20q5
PFDI20q16

PRI PFDI20qg5 “Do you usually experience a feeling of incomplete p=0.000001

bladder emptying?”

OABq | ui> OABq
OABg8

-P.-)

A, Least Angle Shrinkage and Selection Operator with 10-fold cross-validation (A=0.01307) identified 20 of 41 variables from the OAB-q, fGUPI, and
PFDI as potential predictors. Of note, 5 of these variables with a positive standardized shrunken coefficient of >0.4 and a face validity for capturing the
underlying clinical phenotype were used in a multivariable logistic regression model. Variables with statistically significant model coefficients (PFDI-5,
GUPI5, and GUPI2b) were retained, resulting in a reduced model consisting of these 3 predictors weighted based on these coefficients, composing the
Persistency Index.

fGUPI, Female Genitourinary Pain Index; GUP/, Genitourinary Pain Index; GUPI2b, Genitourinary Pain Index 2b; GUPI5, Genitourinary Pain Index 5; OAB-q, Overactive Bladder Questionnaire; PFDI, Pelvic Floor
Distress Index; PFDI-20, Pelvic Floor Distress Inventory 20; PFDI-5, Pelvic Floor Distress Index 5.
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FIGURE 3
Performance of the Pl
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A, Distribution of persistency across the pooled population of 215 subjects by diagnosis (derivation dataset). Positivity on the Pl was defined as >7, which
best defined the population with MUFS. B, Sensitivity, specificity, and overall accuracy of the Pl in identifying MUFS in the validation dataset. A summated
score of 7 denotes the cutoff threshold that maximizes both sensitivity and specificity.

BPS, bladder pain syndrome; /C, interstitial cystitis; MUFS, myofascial urinary frequency syndrome; OAB, overactive bladder; PCI, Persistency Index.
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FIGURE 4
BPClI, UICI, and PI defining distinct symptomatic populations with LUTS
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A, Subjects from the validation dataset were plotted in a 3D plot with each index on a different axis.
Bother is indicated by the size of the sphere indicating each subject. The colors represent the
diagnosis given by the consulting subspecialty physician. Diagnosis correlated well with the position
in the 3D plot designated by the ellipses for each LUTS phenotype designated by the same color.
(B-F) Box and whisker plots compare the distribution of scores for each diagnosis on the PI (B), BPCI
(C), age (D), UICI (E), and symptomatic bother (F).

3D, 3-dimensional; BPCI, Bladder Pain Composite Index; BPS, bladder pain syndrome; /C, interstitial cystitis; MUFS, myofascial urinary
frequency syndrome; LUTS, lower urinary tract symptom; OAB, overactive bladder; PI, Persistency Index; UICI, Urgency/Urgency In-
continence Composite Index.
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13% inaccuracy for MUFS, and 23% in-
accuracy for OAB).

Comment

Principal findings

MUES, a symptom complex of urinary
frequency, bladder pressure, sensation of
incomplete emptying, and persistent
desire to urinate associated with myofas-
cial dysfunction, is common in pati-
ents presenting for urogynecologic care
but remains underrecognized. Currently,
most diagnostic approaches to LUTS only
marginally address pelvic floor myofascial
dysfunction as an independent contrib-
utor to urinary symptomatology. How-
ever, the pelvic floor plays a central role
in pelvic, visceral function, and dysregu-
lation can provoke pelvic pain syndromes
and urinary complaints,'”” improving
with myofascial physical therapy.'® Al-
though muscle laxity is widely acknowl-
edged as a contributor to POP or stress
urinary incontinence, increased muscle
tone or discoordination is rarely recog-
nized in nonpainful LUTS. Although
understood to contribute to dysfunc-
tional voiding, dyssynergia of the pelvic
floor can demonstrate a vast spectrum of
clinical presentations. Widely fluctuating
estimates of its prevalence are indicative
of a high rate of misdiagnosis and poor
understanding of the contribution of the
pelvic floor to urinary complaints.'”
However, a growing body of evidence
suggests that increased pelvic floor tone
underlies many urinary, gastrointestinal,
and sexual complaints, even in the
absence of pain.'®

Results in the context of what is
known

In the colorectal literature, a high-tone
or hypertonic pelvic floor is well un-
derstood to result in symptoms of fecal
urgency, stool frequency, and obstructive
defecation, which can often present as
chronic, idiopathic constipation.w As in
defecation, normal urinary function
similarly requires appropriate relaxation
and coordination of the pelvic floor
muscles, including urinary sphincters.
Thus, a growing body of evidence sug-
gests that a high-tone pelvic floor
(“nonrelaxing” or fixed) can result in
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analogous symptoms in the urinary
tract, embodied in the clinical pheno-
type of MUEFS.»*®20722

MUES is prevalent in individuals highly
bothered by their LUTS. In our unselected
population of subjects seeking care in a
pelvic medicine specialty clinic, MUFS
cases consisted of more than 20% of sub-
jects presenting with LUTS, a similar
prevalence to that seen in the initial cohort
used to describe this condition.” This is
similar to the prevalence of pelvic floor
dysfunction (dyssynergic defecation) in
22% to 27% of patients presenting with
chronic, idiopathic  constipation.””**
However, increasing awareness of this
prevalent cause of pelvic symptomatology
may not be sufficient to improve care;
additional tools and standards for diag-
nosis are needed.

Clinical implications

The screening measure developed in this
study, the PI, performs well in a real-world,
unselected population of patients seeking
care for LUTS to identify MUFS with an
overall accuracy of 65%. This accuracy
reflects the fact that the chosen threshold
for diagnosis tends to overpredict the
likelihood of MUES (Supplemental
Figure 1) but misses a few with true
MUES, as evidenced by 80% sensitivity. As
the likely outcome of obtaining a diagnosis
of MUES would be a referral to PFPT, a
treatment that carries very few side effects
and the potential for symptomatic im-
provements even in patients with other
diagnoses, the risks of overdiagnosing
MUFEFS are minimal. This risk-to-benefit
ratio reflects the optimal features of a
screening measure, especially for an
underrecognized condition that could
assist providers in identifying patients that
would benefit from consideration of
myofascial-directed therapies and perhaps
avoid unnecessary pharmacologic or even
surgical interventions.

The addition of the PI to our previously
described LUTS diagnostic nomogram
provided a new diagnostic algorithm, the
p-CLUS nomogram. The application of
this classification method provided an
overall accuracy of LUTS classification in
an unselected population of care-seeking
women of 82% (Supplemental Figure 2),
using only 11 symptomatic questions and

patient age. As this information can be
obtained without in-person assessment,
this clinical tool could be used by providers
across a range of disciplines, even when
assessing patients by telemedicine, to help
with initial diagnostic evaluation and
treatment assignment.

Research implications

As this dataset included only women,
using validated questionnaires that are
specific to pelvic symptomatology in
women, it is not clear how these symp-
toms manifest in men or the prevalence
of myofascial dysfunction as a cause for
LUTS. A comprehensive myofascial pel-
vic examination is more challenging in
men, as an internal assessment can only
be performed during a digital rectal ex-
amination, which is frequently perceived
as uncomfortable and may provoke re-
flexive pelvic floor contraction con-
founding the use of examination.

Strengths and limitations

Such discomfort on examination con-
founding assessment may manifest in
women. The accuracy of the PI at diag-
nosing MUFS was determined without
an objective gold standard for diagnosis;
the comparative measure determining
whether a subject’s urinary symptoms
derived from a myofascial origin was
based on symptom assessment and
subjective pelvic floor examination by a
board-certified urogynecologist. This
method, despite being the current diag-
nostic standard, is itself an inconsistent
measure.”” It is possible that the real
accuracy of the PI in identifying MUEFS is
greater than anticipated, as patients with
MUES may be misclassified by this sub-
jective approach. In a 3-dimensional
graphic representation of patient symp-
toms (Figure 4), a substantial number of
patients diagnosed with OAB are noted
within the region of the graph with a
high PI, low BPCI (BP), and low UICI
(urgency or UI). Although it is possible
the PI is not accurate in such patients, it
remains equally plausible that these pa-
tients represent misdiagnosed cases of
MUES, which could have been recog-
nized by using a screening method, such
as the PL. This lack of objective tests to
identify MUFS may, in part, explain the

667.610 American Journal of Obstetrics & Gynecology DECEMBER 2023

discrepancy between physician-assigned
diagnosis and PI classification.

Conclusions

Our study provides a screening measure
helpful in identifying patients with MUFS,
which  would likely Dbenefit from
myofascial-directed therapies. Although
the diagnostic use of the PI will require
further evaluation in prospective studies
examining improvements in MUEFS iden-
tification and treatment assignment, we
anticipate that early identification of such
patients will facilitate targeted therapy,
expedite recovery, and minimize unnec-
essary pharmacologic and procedural
interventions.

GLOSSARY

AUC: area under the curve

BP: bladder painBPS: bladder pain syn-
drome

BPCl: Bladder Pain Composite Index-
CRADI-8: Colorectal-Anal Distress In-
ventory 8

EMG: electromyography

fGUPI: Female Genitourinary Pain Index
fGUPI5: Female Genitourinary Pain Index 5
GUPI2b: Genitourinary Pain Index 2b

IC: interstitial cystitis

ICPI: Interstitial Cystitis Problem IndexICSI:;
Interstitial Cystitis Symptom  IndexLASSO:
Least Angle Shrinkage and Selection
Operator

LUTS: lower urinary tract symptomsMUFS:
myofascial urinary frequency syndrome
OAB: overactive bladder

OAB-q: Overactive Bladder Questionnaire
p-CLUS: Phenotyping of Comprehensive
Lower Urinary Symptoms

PFDI: Pelvic Floor Distress Index

PFDI-20: Pelvic Floor Distress Inventory 20
PFDI-5; Pelvic Floor Distress Index 5
PEPT: pelvic floor physical therapy

Pl: Persistency Index

POP: pelvic organ prolapse

POPDI-6; Pelvic Organ Prolapse Distress
Inventory 6

UDI-6: Urinary Distress Inventory 6

Ul: urgency incontinence

UICI: Urge Incontinence Composite Index


http://www.AJOG.org

ajog.org

GYNEcoLogy Original Research

References

1. Coyne KS, Sexton CC, Thompson CL, et al.
The prevalence of lower urinary tract symptoms
(LUTS) in the USA, the UK and Sweden: results
from the Epidemiology of LUTS (EpiLUTS) studly.
BJU Int 2009;104:352-60.

2. Benner JS, Nichol MB, Rovner ES, et al. Pa-
tient-reported reasons for discontinuing over-
active bladder medication. BJU Int 2010;105:
1276-82.

3. Ackerman AL, Jackson NJ, Caron AT,
Kaufman MR, Routh JC, Lowder JL. Myofascial
frequency syndrome: a novel syndrome of
bothersome lower urinary tract symptoms
associated  with  myofascial pelvic  floor
dysfunction. medRxiv 2023 [Preprint].

4, Butrick CW. Pathophysiology of pelvic floor
hypertonic disorders. Obstet Gynecol Clin North
Am 2009;36:699-705.

5. Wolff BJ, Joyce CJ, Brincat CA, Mueller ER,
Fitzgerald CM. Pelvic floor myofascial pain in
patients with symptoms of urinary tract infection.
Int J Gynaecol Obstet 2019;145:205-11.

6. Faubion SS, Shuster LT, Bharucha AE.
Recognition and management of nonrelaxing
pelvic floor dysfunction. Mayo Clin Proc
2012;87:187-93.

7. Clemens JQ, Calhoun EA, Litwin MS, et al.
Validation of a modified National Institutes of
Health chronic prostatitis symptom index to
assess genitourinary pain in both men and
women. Urology 2009;74:983-7.

8. Coyne K, Revicki D, Hunt T, et al. Psycho-
metric validation of an overactive bladder
symptom and health-related quality of life
questionnaire: the OAB-g. Qual Life Res 2002;
11:563-74.

9. Barber MD, Walters MD, Bump RC. Short
forms of two condition-specific quality-of-life
questionnaires for women with pelvic floor dis-
orders (PFDI-20 and PFIQ-7). Am J Obstet
Gynecol 2005;193:103-13.

10. Meister MR, Shivakumar N, Sutcliffe S,
Spitznagle T, Lowder JL. Physical examination
techniques for the assessment of pelvic floor
myofascial pain: a systematic review. Am J
Obstet Gynecol 2018;219:497.e1-13.

11. Frawley H, Shelly B, Morin M, et al. An In-
ternational Continence Society (ICS) report on
the terminology for pelvic floor muscle assess-
ment. Neurourol Urodyn 2021;40:1217-60.

12. O’'Leary MP, Sant GR, Fowler FJ Jr,
Whitmore KE, Spolarich-Kroll J. The interstitial

cystitis symptom index and problem index.
Urology 1997;49:58-63.

13. Ackerman AL, Lai HH, Parameshwar PS,
Eilber KS, Anger JT. Symptomatic overlap in
overactive bladder and interstitial cystitis/
bladder pain syndrome: development of a new
algorithm. BJU Int 2019;123:682-93.

14. Holm S. A simple sequentially rejective mul-
tiple test procedure. Scand J Stat 1979;6:
65-70.

15. Quaghebeur J, Petros P, Wyndaele JJ, De
Wachter S. Pelvic-floor function, dysfunction,
and treatment. Eur J Obstet Gynecol Reprod
Biol 2021;265:143-9.

16. FitzGerald MP, Payne CK, Lukacz ES, et al.
Randomized multicenter clinical trial of myofas-
cial physical therapy in women with interstitial
cystitis/painful bladder syndrome and pelvic
floor tenderness. J Urol 2012;187:2113-8.

17. Sinha S. Dysfunctional voiding: a review of
the terminology, presentation, evaluation and
management in children and adults. Indian J Urol
2011;27:437-47.

18. Voorham-van der Zalm PJ, Lycklama a
Nijeholt GA, Elzevier HW, Putter H, Pelger RC.
“Diagnostic investigation of the pelvic floor”: a
helpful tool in the approach in patients with
complaints of micturition, defecation, and/or
sexual dysfunction. J Sex Med 2008;5:
864-71.

19. Kaplan JA, Simianu VV. Pelvic floor non-
relaxation: approach to evaluation and treat-
ment. Clin Colon Rectal Surg 2021;34:49-55.
20. Kotarinos RK. Pelvic floor physical therapy in
urogynecologic disorders. Curr Womens Health
Rep 2003;3:334-9.

21. FitzGerald MP, Kotarinos R. Rehabilitation of
the short pelvic floor. I: background and patient
evaluation. Int Urogynecol J Pelvic Floor Dys-
funct 2003;14:261-8.

22. | ouis-Charles K, Biggie K, Wolfinbarger A,
Wilcox B, Kienstra CM. Pelvic floor dysfunction
in the female athlete. Curr Sports Med Rep
2019;18:49-52.

23.Nyam DC, Pemberton JH, listrup DM,
Rath DM. Long-term results of surgery for
chronic  constipation. Dis Colon Rectum
1997,;40:273-9.

24. Tanner S, Chaudhry A, Goraya N, et al.
Prevalence and clinical characteristics of dys-
synergic defecation and slow transit con-
stipation in patients with chronic constipation.
J Clin Med 2021;10:2027.

25.Da Siva AS, Baines G, Araklitis G,
Robinson D, Cardozo L. Modern management
of genitourinary syndrome of menopause. FAC
Rev 2021;10:25.

26. Sartori DV, Gameiro MO, Yamamoto HA,
et al. Reliability of pelvic floor muscle strength
assessment in healthy continent women. BMC
Urol 2015;15:29.

27. Navarro Brazalez B, Torres Lacomba M, de
la Villa P, et al. The evaluation of pelvic floor
muscle strength in women with pelvic floor
dysfunction: a reliability and correlation study.
Neurourol Urodyn 2018;37:269-77.

Author and article information

From the Division of Pelvic Medicine and Reconstructive
Surgery, Department of Urology, David Geffen School of
Medicine at the University of California, Los Angeles, Los
Angeles, CA (Dr Ackerman); Division of Female Pelvic
Medicine and Reconstructive Surgery, Department of
Obstetrics and Gynecology, David Geffen School of
Medicine at the University of California, Los Angeles, Los
Angeles, CA (Drs Ackerman and Torosis); Department of
Medicine, David Geffen School of Medicine at the Uni-
versity of California, Los Angeles, Los Angeles, CA (Dr
Jackson); Michigan State University College of Human
Medicine, Grand Rapids, MI (Ms Caron); Division of
Reconstructive Urology and Pelvic Health, Department of
Urology, Vanderbilt University Medical Center, Nashville,
TN (Dr Kaufman); Division of Female Pelvic Medicine and
Reconstructive Surgery, Department of Obstetrics and
Gynecology, Washington University School of Medicine,
St. Louis, MO (Dr Lowder); and Division of Urologic Sur-
gery, Department of Urology, Duke University School of
Medicine, Durham, NC (Dr Routh).

Received April 24, 2023; revised July 31, 2023;
accepted Aug. 16, 2023.

ALLA. is a consultant for Watershed Medical and an
investigator for MicroGenDx. The other authors report no
conflict of interest.

This work was supported by the American Urogyne-
cologic Society and Duke Urogynecology Clinical
Research Educational Scientist Training Program (grant
number: R25HD094667 [Eunice Kennedy Shriver Na-
tional Institute of Child Health and Human Development]),
the National Institute of Diabetes and Digestive and Kid-
ney Diseases (grant number: KO8 DK118176 [A.L.A.)),
and the Department of Defense Peer Reviewed Medical
Research Program (grant number: W81XWH2110644
[ALLA)).

Corresponding author: A. Lenore Ackerman, MD, PhD.
AAckerman@mednet.ucla.edu

DECEMBER 2023 American Journal of Obstetrics & Gynecology 667.e11


http://refhub.elsevier.com/S0002-9378(23)00587-2/sref1
http://refhub.elsevier.com/S0002-9378(23)00587-2/sref1
http://refhub.elsevier.com/S0002-9378(23)00587-2/sref1
http://refhub.elsevier.com/S0002-9378(23)00587-2/sref1
http://refhub.elsevier.com/S0002-9378(23)00587-2/sref1
http://refhub.elsevier.com/S0002-9378(23)00587-2/sref2
http://refhub.elsevier.com/S0002-9378(23)00587-2/sref2
http://refhub.elsevier.com/S0002-9378(23)00587-2/sref2
http://refhub.elsevier.com/S0002-9378(23)00587-2/sref2
http://refhub.elsevier.com/S0002-9378(23)00587-2/sref3
http://refhub.elsevier.com/S0002-9378(23)00587-2/sref3
http://refhub.elsevier.com/S0002-9378(23)00587-2/sref3
http://refhub.elsevier.com/S0002-9378(23)00587-2/sref3
http://refhub.elsevier.com/S0002-9378(23)00587-2/sref3
http://refhub.elsevier.com/S0002-9378(23)00587-2/sref3
http://refhub.elsevier.com/S0002-9378(23)00587-2/sref4
http://refhub.elsevier.com/S0002-9378(23)00587-2/sref4
http://refhub.elsevier.com/S0002-9378(23)00587-2/sref4
http://refhub.elsevier.com/S0002-9378(23)00587-2/sref5
http://refhub.elsevier.com/S0002-9378(23)00587-2/sref5
http://refhub.elsevier.com/S0002-9378(23)00587-2/sref5
http://refhub.elsevier.com/S0002-9378(23)00587-2/sref5
http://refhub.elsevier.com/S0002-9378(23)00587-2/sref6
http://refhub.elsevier.com/S0002-9378(23)00587-2/sref6
http://refhub.elsevier.com/S0002-9378(23)00587-2/sref6
http://refhub.elsevier.com/S0002-9378(23)00587-2/sref6
http://refhub.elsevier.com/S0002-9378(23)00587-2/sref7
http://refhub.elsevier.com/S0002-9378(23)00587-2/sref7
http://refhub.elsevier.com/S0002-9378(23)00587-2/sref7
http://refhub.elsevier.com/S0002-9378(23)00587-2/sref7
http://refhub.elsevier.com/S0002-9378(23)00587-2/sref7
http://refhub.elsevier.com/S0002-9378(23)00587-2/sref8
http://refhub.elsevier.com/S0002-9378(23)00587-2/sref8
http://refhub.elsevier.com/S0002-9378(23)00587-2/sref8
http://refhub.elsevier.com/S0002-9378(23)00587-2/sref8
http://refhub.elsevier.com/S0002-9378(23)00587-2/sref8
http://refhub.elsevier.com/S0002-9378(23)00587-2/sref9
http://refhub.elsevier.com/S0002-9378(23)00587-2/sref9
http://refhub.elsevier.com/S0002-9378(23)00587-2/sref9
http://refhub.elsevier.com/S0002-9378(23)00587-2/sref9
http://refhub.elsevier.com/S0002-9378(23)00587-2/sref9
http://refhub.elsevier.com/S0002-9378(23)00587-2/sref10
http://refhub.elsevier.com/S0002-9378(23)00587-2/sref10
http://refhub.elsevier.com/S0002-9378(23)00587-2/sref10
http://refhub.elsevier.com/S0002-9378(23)00587-2/sref10
http://refhub.elsevier.com/S0002-9378(23)00587-2/sref10
http://refhub.elsevier.com/S0002-9378(23)00587-2/sref11
http://refhub.elsevier.com/S0002-9378(23)00587-2/sref11
http://refhub.elsevier.com/S0002-9378(23)00587-2/sref11
http://refhub.elsevier.com/S0002-9378(23)00587-2/sref11
http://refhub.elsevier.com/S0002-9378(23)00587-2/sref12
http://refhub.elsevier.com/S0002-9378(23)00587-2/sref12
http://refhub.elsevier.com/S0002-9378(23)00587-2/sref12
http://refhub.elsevier.com/S0002-9378(23)00587-2/sref12
http://refhub.elsevier.com/S0002-9378(23)00587-2/sref13
http://refhub.elsevier.com/S0002-9378(23)00587-2/sref13
http://refhub.elsevier.com/S0002-9378(23)00587-2/sref13
http://refhub.elsevier.com/S0002-9378(23)00587-2/sref13
http://refhub.elsevier.com/S0002-9378(23)00587-2/sref13
http://refhub.elsevier.com/S0002-9378(23)00587-2/sref14
http://refhub.elsevier.com/S0002-9378(23)00587-2/sref14
http://refhub.elsevier.com/S0002-9378(23)00587-2/sref14
http://refhub.elsevier.com/S0002-9378(23)00587-2/sref15
http://refhub.elsevier.com/S0002-9378(23)00587-2/sref15
http://refhub.elsevier.com/S0002-9378(23)00587-2/sref15
http://refhub.elsevier.com/S0002-9378(23)00587-2/sref15
http://refhub.elsevier.com/S0002-9378(23)00587-2/sref16
http://refhub.elsevier.com/S0002-9378(23)00587-2/sref16
http://refhub.elsevier.com/S0002-9378(23)00587-2/sref16
http://refhub.elsevier.com/S0002-9378(23)00587-2/sref16
http://refhub.elsevier.com/S0002-9378(23)00587-2/sref16
http://refhub.elsevier.com/S0002-9378(23)00587-2/sref17
http://refhub.elsevier.com/S0002-9378(23)00587-2/sref17
http://refhub.elsevier.com/S0002-9378(23)00587-2/sref17
http://refhub.elsevier.com/S0002-9378(23)00587-2/sref17
http://refhub.elsevier.com/S0002-9378(23)00587-2/sref18
http://refhub.elsevier.com/S0002-9378(23)00587-2/sref18
http://refhub.elsevier.com/S0002-9378(23)00587-2/sref18
http://refhub.elsevier.com/S0002-9378(23)00587-2/sref18
http://refhub.elsevier.com/S0002-9378(23)00587-2/sref18
http://refhub.elsevier.com/S0002-9378(23)00587-2/sref18
http://refhub.elsevier.com/S0002-9378(23)00587-2/sref18
http://refhub.elsevier.com/S0002-9378(23)00587-2/sref19
http://refhub.elsevier.com/S0002-9378(23)00587-2/sref19
http://refhub.elsevier.com/S0002-9378(23)00587-2/sref19
http://refhub.elsevier.com/S0002-9378(23)00587-2/sref19
http://refhub.elsevier.com/S0002-9378(23)00587-2/sref20
http://refhub.elsevier.com/S0002-9378(23)00587-2/sref20
http://refhub.elsevier.com/S0002-9378(23)00587-2/sref20
http://refhub.elsevier.com/S0002-9378(23)00587-2/sref21
http://refhub.elsevier.com/S0002-9378(23)00587-2/sref21
http://refhub.elsevier.com/S0002-9378(23)00587-2/sref21
http://refhub.elsevier.com/S0002-9378(23)00587-2/sref21
http://refhub.elsevier.com/S0002-9378(23)00587-2/sref22
http://refhub.elsevier.com/S0002-9378(23)00587-2/sref22
http://refhub.elsevier.com/S0002-9378(23)00587-2/sref22
http://refhub.elsevier.com/S0002-9378(23)00587-2/sref22
http://refhub.elsevier.com/S0002-9378(23)00587-2/sref23
http://refhub.elsevier.com/S0002-9378(23)00587-2/sref23
http://refhub.elsevier.com/S0002-9378(23)00587-2/sref23
http://refhub.elsevier.com/S0002-9378(23)00587-2/sref23
http://refhub.elsevier.com/S0002-9378(23)00587-2/sref24
http://refhub.elsevier.com/S0002-9378(23)00587-2/sref24
http://refhub.elsevier.com/S0002-9378(23)00587-2/sref24
http://refhub.elsevier.com/S0002-9378(23)00587-2/sref24
http://refhub.elsevier.com/S0002-9378(23)00587-2/sref24
http://refhub.elsevier.com/S0002-9378(23)00587-2/sref25
http://refhub.elsevier.com/S0002-9378(23)00587-2/sref25
http://refhub.elsevier.com/S0002-9378(23)00587-2/sref25
http://refhub.elsevier.com/S0002-9378(23)00587-2/sref25
http://refhub.elsevier.com/S0002-9378(23)00587-2/sref26
http://refhub.elsevier.com/S0002-9378(23)00587-2/sref26
http://refhub.elsevier.com/S0002-9378(23)00587-2/sref26
http://refhub.elsevier.com/S0002-9378(23)00587-2/sref26
http://refhub.elsevier.com/S0002-9378(23)00587-2/sref27
http://refhub.elsevier.com/S0002-9378(23)00587-2/sref27
http://refhub.elsevier.com/S0002-9378(23)00587-2/sref27
http://refhub.elsevier.com/S0002-9378(23)00587-2/sref27
http://refhub.elsevier.com/S0002-9378(23)00587-2/sref27
mailto:AAckerman@mednet.ucla.edu
http://www.AJOG.org

	The Persistency Index: A novel screening tool for identifying myofascial pelvic floor dysfunction in patients seeking care for lower urinary tract symptoms
	Please let us know how this document benefits you.
	Recommended Citation
	Authors

	The Persistency Index: a novel screening tool for identifying myofascial pelvic floor dysfunction in patients seeking care  ...
	Introduction
	Materials and Methods
	Study inclusion
	Study cohorts
	Derivation of the Persistency Index
	Modification of diagnostic nomogram
	Statistical analysis

	Results
	Myofascial urinary frequency syndrome subjects are a distinct subset of subjects with lower urinary tract symptoms
	Derivation of the Persistency Index
	Age is a valuable predictor of myofascial urinary frequency syndrome
	The Persistency Index can identify the myofascial urinary frequency syndrome phenotype from unselected lower urinary tract  ...
	Phenotyping comprehensive lower urinary symptoms nomogram can distinguish different etiologies of lower urinary tract sympt ...

	Comment
	Principal findings
	Results in the context of what is known
	Clinical implications
	Research implications
	Strengths and limitations
	Conclusions


	Glossary
	References


