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Abstract 
Posterior Tibial Nerve Stimulation

(PTNS) is a treatment option for refractory
Overactive Bladder (OAB). There is cur-
rently no evidence to support which mainte-
nance schedule is most effective. The objec-
tive of this study is to compare patient-
reported outcomes between monthly main-
tenance therapy and sessions scheduled Per
patient request (PRN). We hypothesized
that there is no difference in these measures
between groups. After completing 12 ses-
sions of PTNS, patients were randomized to
monthly or PRN maintenance. Quality of
life, patient satisfaction, and degree of
symptom bother were assessed with validat-
ed questionnaires. Thirty six patients were
randomized: 19 to monthly follow-up, and
17 to PRN follow-up. The PRN group
demonstrated a significantly higher quality
of life (p=0.04) with a large effect size
(0.82). Over a three-month period, there
was no significant difference in the average
number of visits between the monthly and
PRN groups, with an average of 1.79
(±1.18) and 1.24 (±1.35) visits, respectively
(p=0.20). After six months of maintenance
therapy, 42% of patients in the monthly

group and 53% of patients in PRN group
elected to continue therapy (p=0.27). There
was no significant difference between the
groups with regard to treatment satisfaction
(p=0.62) or percent change in OAB symp-
toms (p=0.13). There is no difference
between monthly and PRN follow-up in
terms of patient satisfaction and symptom
bother. However, the PRN group scored
higher on the quality of life measure. PRN
maintenance may optimize care for patients
treating Overactive Bladder Syndrome with
posterior tibial nerve stimulation.

Introduction
Overactive Bladder Syndrome (OAB)

affects millions of adults, with profound
personal and economic costs. Several man-
agement options exist for OAB, including
conservative treatment, pharmacotherapy
(mainly antimuscarinic drugs), intravesical
injection of Onabotulinum toxin A, or pro-
cedural treatments aimed at modulating
bladder reflex pathways, such as Posterior
Tibial Nerve Stimulation (PTNS) or Sacral
Nerve Stimulation (SNS).1

Although antimuscarinic drugs can
cause a reduction in OAB symptoms, the
effect is modest, and many patients are
intolerant of the side effects.2 Along with
intravesical injection of
onabotulinumtoxinA, neuromodulation of
bladder reflex pathways via either PTNS or
implanted SNS has been acknowledged as
the next step in the algorithm of care.3
PTNS provides an option for patients whose
OAB symptoms are refractory to anti-
cholinergic therapy, and is less invasive and
less costly than SNS.4 PTNS has been well-
studied and is theorized to inhibit contrac-
tions of the detrusor muscle, reducing uri-
nary frequency and urgency.5,6 Furthermore,
a Cochrane review concluded that PTNS
was more effective than both no treatment
and drug treatment for OAB.1

Although PTNS is uniformly adminis-
tered via 12 weekly treatment sessions,
there are no studies comparing different
PTNS maintenance treatment regimens,
although the STEP study [new citation here,
previously was19 followed a single tapering
protocol. Findings from our study can opti-
mize care for patients with OAB, as PTNS
maintenance can be costly and time-inten-
sive.1 Additionally, the literature suggests
that assessing patient-reported outcomes
such as quality of life and patient satisfac-
tion should constitute an integral part of
treatment efficacy assessment.7-9 However,
there is a paucity of research investigating
subjective outcomes of treating OAB with
PTNS.

The objective of this study is to com-

pare quality of life, patient satisfaction, and
symptom bother between the monthly
maintenance and PRN maintenance groups
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for PTNS therapy. We hypothesized that
there is no difference between groups for
these three measures. 

Materials and Methods
This was a single-center randomized

trial with ethical approval from the Los
Angeles Biomedical Research Institute
Institutional Review Board. This study was
conducted at the Female Pelvic Medicine
and Reconstructive Surgery (FPMRS) clin-
ic at Harbor-UCLA Medical Center, a
Department of Health Services facility in
Los Angeles County, California. Patients
were recruited between November 2016
and December 2017. 

Women were included if they complet-
ed 12 weekly sessions of PTNS for OAB
after failing first- and second-line therapy
(behavioral therapy and at least two phar-
macotherapies) and wished to continue
PTNS. All patients had discontinued OAB
medication at least 12 weeks prior to study
enrollment. Patients were included if they
were age 18 years, capable of giving
informed consent, spoke primary language
of English or Spanish, ambulatory, and
capable and willing to follow all study-
related procedures. Patients were excluded
if they did not meet inclusion criteria, if
their OAB was treated with Onabotulinum
toxin A in the past year, and if they had a
urinary tract infection at time of enrollment.
We also excluded prisoners, pregnant
women, or women planning to become
pregnant during the projected study period. 

While we initially encouraged all
patients to complete 12 weeks of PTNS
treatment, during the study recruitment
period our clinic’s practice evolved to
include an assessment of patient response at
the fourth and eighth PTNS visits. Response
was assessed with the Patient Global
Impression of Improvement (PGI-I) ques-
tionnaire.10 If patients did not respond “a lit-
tle better,” “much better,” or “very much
better,” they were offered to terminate
PTNS and switch to a different OAB treat-
ment. Due to this change in our clinic’s
practice, some study participants completed
12 PTNS sessions without an interval effi-
cacy assessment, while other participants
completed the 12 sessions after the interval
assessment was consistent with symptomat-
ic improvement as measured by the PGI-I.
Regardless, all study participants wished to
continue PTNS after completing the 12 ses-
sions. 

Patients were recruited at their 12th
PTNS session. No participants concurrently
took any pharmacotherapy for OAB treat-
ment. Participants were randomly assigned

using a blocked randomized design.
Allocation was concealed from participant
and research staff until eligibility screening
was completed and study condition was
assigned. These tasks were completed by
trained research team members whose
actions were independent of clinical care. A
computer-generated randomization
sequence, password protected to recruit-
ment staff and participants, was used to
assign participants. Although it was not pos-
sible to have treatment blinded, all data col-
lection were conducted in blinded fashion
independently of the care setting (data was
collected by study stuff unaware of the
patients’ treatment group assignment). All
data was stored in REDCap.

The monthly maintenance group had
one scheduled appointment per month. The
PRN maintenance group called the clinic
nurse to schedule PTNS sessions when they
felt a return or worsening of their OAB
symptoms. The PRN group’s maintenance
sessions were scheduled anywhere from
two to 12 weeks apart. 

At enrollment, all patients had a point-
of-care urinalysis in order to rule out acute
cystitis. At the same visit, patients complet-
ed several questionnaires in their preferred
language, with the direct assistance of study
staff. All questionnaires were previously
validated for research and clinical practice
in both English and Spanish. Quality of life,
the primary outcome, was measured with
the Overactive Bladder Questionnaire Short
Form (OAB-q SF), which includes a
Health-Related Quality of Life (HRQL)
Scale.11,12 Secondary outcomes included
patient satisfaction and degree of symptom
bother. Patient satisfaction was measured
with both a Visual Analog Scale (VAS)13
and the Benefit, Satisfaction and
Willingness to Continue (BSW) question-
naire.14,15 Symptom bother was assessed
with the Overactive Bladder Symptom
Score (OAB-SS)16,17 as well as the
Overactive Bladder Questionnaire Short

Form Symptom Bother Scale (OAB-q SF
SBS).11,12 Raw scores from the OAB-SS
were converted to a percentage so that the
English and Spanish versions would be
directly comparable, since the English
OAB-SS scored symptoms on a scale of 0-
15 and the Spanish OAB-SS scored symp-
toms on a scale of 0-28. Additionally,
patients answered open-ended questions
(Figure 1) with direct assistance of study
staff. With the exception of the open-ended
questions, all of these measures of patient-
reported outcomes were repeated three
months after study enrollment.  

Urgent PC Neuromodulation System
(Uroplasty, Inc., Minnetonka, MN) was
used to deliver retrograde neuromodulation
to the sacral nerve plexus with temporary
insertion of a 34 gauge needle electrode
using a protocol previously described.18

An a-priori power analysis for an equiv-
alence test of means determined that sample
sizes of 78 in the reference group and 78 in
the treatment group were needed to achieve
80% power at a 5.0% significance level.
Given the limitations for recruiting 158
patients in our clinical setting, the current
study is underpowered to determine non-
inferiority. Therefore, analyses focused on
trends and effect size calculations for the
current data; cut-offs were set for small (g =
0.2), medium (g = 0.5), and large (g = 0.8)
effect as general guidelines to interpret
effect sizes. Generally, effect sizes estimate
the magnitude of an effect, or the practical
applicability of the statistic.

Statistical analysis was conducted using
IBM SPSS Statistics 22. Data were gathered
at baseline, three months after enrollment,
and six months after enrollment; change
scores were calculated for each assessment
by subtracting scores obtained at follow-up
from those obtained at enrollment. Student
t-tests were used for comparison of change
scores between groups to determine if the
proportion of change from baseline is com-
parable between the two groups.

                             Article

Figure 1. Patient questionnaire. 
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Additionally, paired sample t-tests were cal-
culated separately for the monthly mainte-
nance and PRN maintenance groups to
determine if changes from baseline to fol-
low-up were significant. 

Qualitative data was also gathered at
baseline and three- and six-month month
follow-up to assess factors that may impact
patients’ experiences with their medical
care. Some of the questions included self-
reported difficulty with mobility (abnormal
gait, walker, cane, wheelchair, etc.), average
length of time allotted for each appoint-
ment, what was the best part and what was
most challenging part about the treatment
(Figure 1). Qualitative responses were
assessed by reviewing all responses to iden-
tify trends or common themes across
patients. 

Results
Over a 14-month period, 47 patients

were assessed for eligibility, 45 met eligibil-
ity criteria, and 36 patients were recruited
into the study (Figure 2). Patients were ran-
domized in the monthly maintenance
(N=19) or PRN maintenance groups

(N=17); both groups were similar in demo-
graphic characteristics (Table 1). Of note,
the majority of patients in both groups were
Hispanic and primarily Spanish-speaking.
Additionally, the average number of visits
to the clinic was not significantly different
for the monthly maintenance group (1.79
visits±1.18) compared to the PRN mainte-
nance group (1.24 visits±1.35), (p=0.197).
Although no patients formally switched
groups or maintenance schedules, a few
patients in the monthly maintenance group
routinely missed or rescheduled their
appointments. After six months of mainte-
nance therapy, eight (42%) patients in the
monthly maintenance group and nine (53%)
patients in the PRN maintenance group
chose to continue PTNS maintenance treat-
ment (p = 0.27; Table 2). 

Patient quality of life was assessed by
comparing scores on the OAB-q SF HRQL
scale. Questionnaire scores in the monthly
maintenance group did not change signifi-
cantly from baseline (34.87) to three
months post-enrollment (32.00, p=0.572),
but quality of life scores did improve signif-
icantly from baseline (43.92) to three
months post-enrollment (32.00, p=0.023) in
the PRN maintenance group. The change in
quality of life between the two groups was

also significantly different, with the PRN
maintenance group achieving a larger
improvement in quality of life over the
three-month time period (p=0.039; Table 3).

Patient satisfaction was assessed by
comparing scores on the VAS and the BSW
questionnaire. The change in VAS score
from baseline to three-months post-enroll-
ment was not significantly different in
either the monthly (0.47, p=0.556) or PRN
maintenance (0.97, p=0.114) group. A com-
parison of change in VAS score over time
between the two groups revealed a small
effect size (0.18, p=0.621) which is neither
statistically nor clinically significant.
Similarly, the change in BSW questionnaire
scores over the study period was not signif-
icantly different in the monthly (1.07,
p=0.177) maintenance group. The change in
BSW score over three months in the PRN
maintenance group showed a small differ-
ence (1.40, p=0.015); however, a compari-
son of change over time between the two
groups revealed a small effect size (0.13,
p=0.715) which is neither statistically nor
clinically significant (Table 3). Together,
analyses of the VAS score and BSW ques-
tionnaire score suggest that patient satisfac-
tion with PTNS is comparable between a
monthly and an as-needed maintenance

                                                                                                                             Article

Table 1. Sample description stratified by allocation group. 

                                                                           Monthly maintenance (n=19)                 PRN maintenance (n=17)                p-value

Age (y)                                                                                                                  58.4                                                                            58.1                                                 0.95
Ethnicity Hispanic, Latina, or Spanish origin                                         18 (94.7)                                                                  11 (64.7)                                             0.42
Language                                                                                                                                                                                                                                                         0.01
Spanish                                                                                                         18 (94.7)                                                                  11 (64.7)
English                                                                                                            1 (5.3)                                                                     6 (35.3)
Education (y)                                                                                                      7.5                                                                             10.5                                                 0.09
Yearly household income (USD)                                                              10,002.67                                                                  13,653.33                                             0.29
Years in the USA (y)                                                                                         31.4                                                                            29.8                                                 0.75

Table 2. Patterns of PTNS follow-up. 

                                                                             Monthly maintenance (n=19)               PRN maintenance (n=17)                p-value

Average number of visits in three months                                               1.79 ± 1.18                                                             1.24 ±1.35                                            0.20
Patients continuing PTNS after six months                                              8 (42.1)                                                                  9 (52.9)                                              0.27

Table 3. Average change in quality of life, patient satisfaction, and symptom bother.

                                                                   Monthly                                                                PRN                                   Effect size*    p-value
                                           Baseline         3 months        p-value                Baseline       3 months         p-value                                        

Quality of life                                                                                                                                                                                                                                                      
OAB-q SF HRQL                             34.9                        32.0                      0.57                                43.9                     32.0                       0.02                          0.82                   0.04
Patient Satisfaction                                                                                                                                                                                                                                          
VAS                                                    7.29                        6.82                      0.56                                7.77                     6.80                       0.11                          0.18                   0.62
BSW                                                  8.38                        7.31                      0.18                                9.13                     7.73                       0.02                          0.13                   0.72

Symptom Bother                                                                                                                                                                                                                                                
OAB-SS (%)                                     63.9                        66.4                      0.60                                50.5                     63.1                       0.01                          0.55                   0.13
OAB-q SF SBS                                 14.4                        17.7                      0.09                                16.9                     18.1                       0.69                          0.23                   0.52

*Effect size comparing change in symptom between groups                                                                                                                                                    
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schedule.  Changes in patient symptomatol-
ogy were assessed by comparing OAB-SS
as well as scores on the OAB-q SF
Symptom Bother Scale. In the monthly
maintenance group, OAB-SS remained
about the same over the study period, but
the score worsened in the PRN maintenance
group (+12.52%, p=0.011). The effect size
(0.55), however, was moderate and the dif-
ference in scores between the two groups
was not statistically significant (p=0.13).
There were no significant changes over
time in OAB-q SF Symptom Bother Scale
in either group, and the difference between
the change in score between the groups was
moderate (effect size = 0.23) and not statis-
tically significant (p=0.523; Table 3). 

In the open-ended questionnaire,
patients reported various difficulties in get-
ting to PTNS appointments. Patients report-
ed a wide range (between 30 minutes and
eight hours) in how much time they budget-
ed for their planned 30-minute appointment.
There was no difference in how much time
patients in the different groups budgeted for
appointments: the monthly group budgeted
3.5 +/- 2.13 hours and the PRN group bud-
geted 2.8 +/- 1.5 hours ( p=0.45). Reported

barriers to making PTNS appointments
were often transportation-themed, with
reported obstacles such as “I couldn’t find a
ride,” “traffic,” and “parking.” Taking time
off work was another common impediment.
Patients often remarked displeasure with
how long their PTNS appointments took.
When asked about the positive aspects of
PTNS maintenance therapy, patients cited
symptom improvement in general, symp-
tom improvement as compared to other
forms of OAB treatment, and satisfaction
with the clinic staff. 

Discussion
Our study compared monthly to PRN

PTNS maintenance and found a difference
in patient quality of life, but no significant
differences in other patient-reported out-
comes such as patient satisfaction with
treatment and symptom bother. Quality of
life scores significantly improved from
baseline in the PRN maintenance group.
The PRN maintenance group also achieved
a larger improvement in quality of life com-
pared to the difference seen in the monthly

maintenance group; this effect size was
large (0.82), implying high real-world prac-
ticality, and statistically significant. There
was a small exception in the trend of no dif-
ference of secondary outcomes. Symptom
severity as measured by OAB-SS worsened
over the three-month study period in the
PRN maintenance group. The effect size,
however, was moderate and the difference
in scores between the two groups was not
statistically significant. These mixed find-
ings suggest that analysis of a larger sample
size is warranted to assess the impact of
PTNS maintenance schedule on patient-
reported outcomes, especially quality of life
and symptom severity.

Although these analyses are underpow-
ered, our findings suggest that there may be
no difference between PTNS maintenance
schedules and most patient-reported out-
comes (patient satisfaction and symptom
bother). However, since quality of life
seems to be improved in the PRN group,
perhaps spacing PTNS maintenance
appointments is a reasonable step to opti-
mize care of OAB patients. The literature
already supports less frequent timing of
PTNS maintenance: in the STEP study, sub-

                             Article

Figure 2. CONSORT diagram.
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jects received PTNS therapy according to a
transitional prescribed tapering protocol
that included two treatments at two-week
intervals, two treatments at three-week
intervals, then one treatment at a four-week
interval. After the tapering, subjects were
put on a personal treatment plan, similar to
our PRN maintenance group.19 In the STEP
study, patients averaged 1.3 PTNS visits per
month, while our PRN maintenance group
averaged 1.25 visits over a three-month
period, all while maintaining satisfaction
with treatment.  

Our analyses did show an improvement
in quality of life scores both in the PRN
group over time, and in the PRN group as
compared to the monthly maintenance
group. Curiously, there was not a significant
difference between the groups’ average
number of visits during the study period.
The difference in quality of life between
groups therefore is likely due to other fac-
tors, such as patient difficulty in attending
monthly appointments, or an increased
sense of control over one’s schedule in the
PRN group. In the open-ended question-
naire, many patients shared their frustra-
tions with attending PTNS appointments,
such as difficulty with transportation (many
of our patients rely on public busses), park-
ing, or appointments running late or taking
too much time. Surely there is a financial
burden to attending many PTNS appoint-
ments as well, as supported by patient frus-
trations with having to take time off work.
From previous research on barriers to
incontinence care, we understand that
Hispanic patients (who constitute the
majority of patients in our study) must over-
come more healthcare barriers as compared
to women of other races, even when poten-
tial confounders such as age, income, and
education are adjusted for.20

A likely confounder was variability in
the monthly maintenance group’s appoint-
ment schedule. Although no patients for-
mally switched study groups, a number of
patients in the monthly maintenance group
routinely missed or rescheduled their
appointments, effectively somewhat trans-
forming this study into an unplanned
crossover study. The reasons for these
missed or rescheduled appointments was
unclear, but these patients’ schedules may
have more closely aligned with the PRN
maintenance group’s, especially if these
patients rescheduled based on when they
felt a return or worsening of their OAB
symptoms. 

Limitations to this study include the
small sample size and homogeneous patient
population. In addition, study recruitment
was hindered by an evolution in how our
FPMRS clinic assessed patient response to

PTNS. We initially encouraged all patients
to complete 12 weeks of PTNS treatment,
but during the study recruitment period we
began assessing patient response to PTNS
at the fourth and eighth PTNS visits.
Response was assessed with the Patient
Global Impression of Improvement (PGI-I)
questionnaire.10 If patients did not respond
“a little better,” “much better,” or “very
much better,” they were offered to terminate
PTNS and switch to a different OAB treat-
ment. Due to this change in our practice,
fewer patients completed all 12 weeks of
initial PTNS therapy, which was one of our
study inclusion criteria.  This hinderance in
study enrollment is a major reason why
patient enrollment was less than originally
estimated; additionally, the difference in
how PTNS efficacy was measured could be
a source of bias. Furthermore, baseline
quality of life scores was difference
between the two groups; this certainly could
be a potential confounder. 

Strengths of our study included the ran-
domized trial study design, as well as the
focus on Hispanic and Latina women with
OAB, who are often underrepresented in
FPMRS research but suffer from PFDs at a
high rate. The RRISK study, a population-
based study of middle-aged and older
women, found that the age-adjusted preva-
lence of weekly incontinence was highest
among Hispanic women, followed by
White, Black and Asian-American
women.21 Our study population differs from
the majority of OAB, and more specifically,
PTNS research, in that the patients are
mostly Hispanic, Spanish speaking, and of
low socioeconomic status.

Conclusions 
Assessing patient-reported outcomes is

an integral part of evaluating the efficacy of
treatments such as PTNS for OAB.
Assessing these outcomes in underrepre-
sented populations such as the one studied
in this research is all the more important,
especially given the high prevalence of UI
in this Hispanic population and the espe-
cially burdensome barriers to care. Our
study suggests that overall there may be
neither significant statistical or practical
differences in subjective outcomes such as
patient satisfaction and symptom bother
between scheduled monthly and PRN
PTNS maintenance therapy. Although our
results suggest a small improvement in
patient qualify of life in PRN PTNS thera-
py, we acknowledge that due to the
unplanned crossover design and small num-
ber of study participants we cannot make
definitive conclusions about how patient-

reported OAB outcomes vary between the
PTNS maintenance groups. We can only
definitely conclude that keeping PTNS
appointments can be very difficult for
patients, especially in a low-resource popu-
lation. A larger study may confirm our find-
ings and reveal an opportunity to optimize
OAB therapy. 
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