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Background: This study was conducted to assess self-reported prevalence and management of lower uri-
nary tract symptoms (LUTS), along with drivers of treatment seeking, among patients with multiple sclero-
sis (MS).

Methods: An online, cross-sectional survey was administered to US-residing participants with self-reported
MS to assess presence of LUTS, including urinary incontinence (Ul). Participants experiencing LUTS were
asked additional questions related to management and current therapies. Multivariate logistic regression
identified drivers of treatment-seeking behavior.

Results: A total of 1052 participants completed the survey; 1047 were included in the analysis. Nine hun-
dred sixty-six participants (92%) reported at least one LUTS, the most common being post-micturition
dribble (64.9%), urinary urgency (61.7%), and a feeling of incomplete emptying (60.7%). Eight hundred
twenty-six (79%) reported having some type of Ul Of those with any type of LUTS, 70% (n = 680) had
previously discussed urinary symptoms with a health-care provider (HCP), while only 32% (n = 311) had
seen an HCP in the past year. Logistic regression found urgency (odds ratio [OR] 1.20 [95% confidence
interval (CI), 1.00-1.44]), intermittent urine stream (OR 1.40 [95% CI, 1.15-1.69]), and urgency UI (OR
1.78 [95% CI, 1.22-2.60]) to be significant predictors of seeking treatment. Of those who had discussed
LUTS with an HCB 480 (70.6%) were currently receiving at least one LUTS treatment; the most common
treatments were reducing fluid intake, pelvic exercises, oral anticholinergic medications, and avoiding cer-

tain foods/alcohol.

Conclusions: LUTS are commonly experienced among people with MS but are largely untreated. Proper
LUTS assessment and work-up is warranted in MS patients. Int ] MS Care. 2015;17:14-25.
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The purpose of this study was to assess the prevalence
of LUTS among a sample of US-residing individuals
with MS. The overall utilization of care for LUTS in
patients with MS was also investigated, including key
drivers of treatment-seeking behavior, types of treat-
ments being utilized, reasons for discontinuation, and
overall satisfaction with treatment among those who
sought care.

Methods

Study Overview

Between January 1, 2011, and May 1, 2011, a cross-
sectional online survey was administered to a sample of
US-residing individuals with MS who self-elected to par-
ticipate in the study. Individuals with MS were recruited
through the following Web-based patient advocacy orga-
nizations: MS World, the National Multiple Sclerosis
Society (NMSS), and the Multiple Sclerosis Foundation
(MSE).#*1 A study advertisement (which directed par-
ticipants to a Web link for the online survey) was placed
in the research section of the NMSS website, selected
NMSS local chapter social media websites and newslet-
ters, monthly MSF e-newsletters, and weekly MS World
e-newsletters. The advertisement asked participants to
voluntarily participate in an online survey asking them
about their health, and did not provide specific infor-
mation about its contents. To ensure that participants
completed the survey only once, Internet Protocol and
e-mail addresses were recorded, and each respondent
was provided with a unique uniform resource locator
to access the survey. All participants provided informed
consent, had a 72-hour window to complete the survey,
and were nominally compensated for their time upon
completion of the study.

To be considered eligible to take part in this study,
participants had to meet the following criteria: aged 18
to 89 years; ability to read and comprehend the English
language; self-reported physician diagnosis of MS; and
taking one or more prescribed medications to treat their
MS (steroids, disease-modifying therapies [interferon
beta-1a/b, glatiramer acetate, natalizumab, fingolimod,
and mitoxantrone], immunomodulators [azathioprine,
intravenous immune globulin], or plasma exchange) at
the time that they completed the survey. Preliminary
screener questions were asked when potential partici-
pants accessed the website to verify that they met these
eligibility criteria.

Participants responded to questions pertaining to
demographics, disease severity and history, HRQOL,
work/activity impairment, and LUTS. Participants
reporting any urinary symptoms were asked additional
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questions about their level of bother and urinary symp-
tom treatment patterns. The total number of items each
participant answered varied based on the presence and
characteristics of their urinary symptoms and ranged
from 85 to 126 items. The study was approved by and
conducted in accordance with the University of Arizona
Human Subjects Protection Program.

Assessment of MS Disease Severity

The Patient-Determined Disease Steps (PDDS) was
used to classify participants by level of MS severity.!''?
PDDS is a self-reported disability assessment with scores
ranging from 0 (normal, defined as having mild symp-
toms that are mostly sensory and do not limit activity) to
8 (bedridden, defined as unable to sit in a wheelchair for
more than 1 hour). The PDDS has been correlated with
the physician-scored Expanded Disability Status Scale, a
universally used clinical scale developed to measure dis-
ability status in people with MS.'"!?

Assessments of LUTS Prevalence and Bother
The prevalence of LUTS was assessed using the
LUTS Tool, a comprehensive, self-administered ques-
tionnaire developed in accordance with the International
Continence Society definitions for urinary symptoms,'*
and following extensive qualitative research in adults
with at least one LUTS." This instrument provides data
on the prevalence of 18 different types of LUTS, as clas-
sified according to voiding (weak stream, split stream,
intermittent urine stream, hesitancy, straining, and ter-
minal dribble), storage (perceived frequency, nocturia,
urgency, urgency incontinence, stress incontinence, leak
for no reason, nocturnal enuresis, and leak during sexual
activity), post-micturition (feeling of incomplete empty-
ing or post-micturition incontinence), or other (bladder
pain or dysuria) symptoms (Table 1). For symptoms
not associated with urinary incontinence (UI), patients
could report experiencing a symptom “never,” “rarely,”
“sometimes,” “often,” or “almost always” in the past
week. They were considered to have a symptom if they
responded that they experienced a symptom at least
“sometimes.” For symptoms experienced in association
with UI (urgency incontinence, stress incontinence,
leaking for no reason, nocturnal enuresis, leaking dur-
ing sexual activity, and post-micturition incontinence),
patients were considered to have that symptom if they
checked a box indicating that they had experienced the
UI symptom in the preceding 4 weeks. Participants
who reported experiencing symptoms (Ul-associated
and non-Ul-associated) were then asked to what degree
they were bothered by each symptom and could report
that they were “not at all,” “a little bit,” “somewhat,”
“quite a bit,” or “a great deal” bothered. Two definitions
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Table 1. LUTS categories and definitions'*'3

LUTS Definition

Storage symptoms
Perceived frequency (increased
daytime frequency)
Nocturia
Urgency
Urgency urinary incontinence?
rush to urinate
Stress urinary incontinence?
Leak for no reason (enuresis)?
Nocturnal enuresis?
Leak during sexual activity® (“other”
type of urinary incontinence)
Voiding symptoms
Weak stream (slow stream)
comparison to others
Split stream

Patient who considers that he/she urinates too often by day

Waking up at night one or more times to urinate
A sudden compelling desire to urinate
Involuntary leakage of urine accompanied by or immediately preceded by sudden need to

Involuntary leakage of urine on effort or exertion, or on sneezing or coughing
Any involuntary leakage of urine

Leakage of urine occurring during sleep
Leakage of urine during sexual intercourse

Perception of weak/reduced urine flow, usually compared with previous performance or in

Splitting or spraying of the urine stream may be reported

Intermittent stream (intermittent urine Urine flow stops and starts on one or more occasions during micturition

stream)
Hesitancy

Difficulty in initiating urination resulting in a delay in the onset of urination after the

individual is ready to pass urine

Straining
Terminal dribble
Post-micturition symptoms
Feeling of incomplete emptying
Post-micturition dribble
Other genitourinary symptoms
Bladder pain
Dysuria®

Muscular effort used to either initiate, maintain, or improve the urinary stream
A trickle or dribble at the end of urine flow

Feeling that the bladder is not empty after urination
Involuntary loss of urine immediately after an individual has finished passing urine

Pain or discomfort in the bladder area
Burning feeling while urinating

Abbreviation: LUTS, lower urinary tract symptoms.

Note: Recall period was 1 week, *with the exception of some symptoms with a recall period of 4 weeks.
®Dysuria is no longer recognized by the International Continence Society as a lower urinary tract symptom, but was assessed in the LUTS

Tool.

of bother were utilized, namely: 1) at least “somewhat”
bothered, and 2) at least “quite a bit” bothered. Partici-
pants who reported experiencing UI were also asked how
frequently they experienced that type of Ul “less than
once a month,” “a few times a month,” “a few times a
week,” “daily,” or “many times a day.”

From the responses to the questions related to preva-
lence of the 18 LUTS described above, participants
were stratified into the following five mutually exclusive
subgroups based on the type of Ul they experienced in
the past 4 weeks: 1) no UI (did not leak urine under
any circumstance); 2) urgency Ul (UUI; leaking urine
in connection with a sudden need to rush to urinate but
not stress Ul [leaking urine in connection with laughing,
sneezing, or coughing and/or in connection with physi-
cal activities]; other types of Ul [leaking urine after just
finished urinating, for no reason, when sleeping, or dur-
ing sexual activity] were permitted); 3) stress Ul (SUL

SUI but not UUI; other types of UI were permitted); 4)
mixed Ul (both UUI and SUI; other types of Ul were
permitted); and 5) other Ul only (as described above
and not in association with UUI or SUI) (Table 2).
Creation of these subgroups allowed patients to be more
easily characterized with respect to their Ul profile and
facilitated more meaningful reporting of descriptive data.

Assessment of Treatment-Seeking Behavior and
Treatment Satisfaction

To elucidate the extent to which urinary symptoms
were being addressed, participants experiencing LUTS
were asked additional questions related to treatment-
seeking behavior, types of treatments being sought, and
attitudes about current treatments. The total number
of items each participant answered varied based on the
presence and characteristics of their urinary symptoms.
Concepts assessed included discussion of urinary symp-
toms with an HCP, types of treatments prescribed (his-
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Table 2. Mutually exclusive Ul subgroups

LUTS Prevalence and Management in MS

Inclusion criteria

Exclusion criteria

Answer to the following question: Below are several situations in which people can leak urine. Please select all that apply to you. During

the past 4 weeks, did you . . .
No Ul

uul Leak urine in connection with a sudden need to rush

to urinate

SUl Leak urine in connection with laughing, sneezing, or
coughing
AND/OR
Leak urine in connection with physical activities, such

as exercising or lifting a heavy object

Mixed Ul Leak urine in connection with a sudden need to rush
to urinate

AND

Leak urine in connection with laughing, sneezing, or
coughing

AND/OR

Leak urine in connection with physical activities, such

as exercising or lifting a heavy object

Other Ul Leak urine after you had just finished urinating
AND/OR

Leak urine for no reason AND/OR

Leak urine when you were sleeping

AND/OR

Leak urine during sexual activity

Experienced any type of urine leakage

Leak urine in connection with laughing, sneezing, or coughing
AND/OR

Leak urine in connection with physical activities, such as
exercising or lifting a heavy object

Leak urine in connection with a sudden need to rush to urinate

Leak urine in connection with a sudden need to rush to urinate
AND/OR

Leak urine in connection with laughing, sneezing, or coughing
AND/OR

Leak urine in connection with physical activities, such as
exercising or lifting a heavy object

Abbreviations: LUTS, lower urinary tract symptoms; SUI, stress urinary incontinence; Ul, urinary incontinence; UUI, urgency urinary incontinence.
Note: Subgroups are based on responses to LUTS Tool questions about Ul.

toric and current), reasons for discontinuing treatment
(if applicable), and overall attitudes, satisfaction, and
treatment efficacy.

Statistical Analyses

Descriptive statistics (mean, standard deviation for
continuous/ordinal variables, frequency, and proportions
[%] for categorical variables) were used to characterize all
variables, including clinical and demographic character-
istics, the overall prevalence of each type of LUTS, the
degree of bother of individual LUTS, and the prevalence
of each of the five types of Ul. To determine prevalence
of LUTS and each of the five UI groups, the number
of participants categorized in each group was divided
by the total sample. To evaluate differences in clinical
and demographic characteristics across the five urinary
groups, the ? test was used for categorical variables,
while analysis of variance (ANOVA) with Bonferroni
adjustment for post hoc multiple comparisons was con-
ducted for continuous variables.

A series of multivariate logistic regression models
were explored to identify the key drivers of treatment-
seeking behavior. All models were adjusted for gender,

age, MS disease severity (PDDS score), current MS

exacerbation status (no or yes), and comorbid condi-
tions present in 5% or more of the sample (anxiety,
arthritis, asthma, depression, diabetes, eye disorders,
fibromyalgia, hypertension, high cholesterol, irritable
bowel syndrome, and migraines). The 18 LUTS vari-
ables were the key predictors of interest and were mod-
eled as per the response options described above accord-
ing to whether LUTS were experienced, how frequently
LUTS were experienced, and how bothersome LUTS
were perceived to be by participants. Odds ratios (ORs)
and their 95% confidence intervals (Cls) were estimated
to measure the strength of the association between each
covariate and treatment-seeking behavior. Diagnostics
included testing for linear correlation (multi-collineari-
ty) among the independent variables using the variance
inflation factor (VIF), testing goodness of model fit
using the Hosmer-Lemeshow test, and calculating the
area under the receiver operating characteristic (ROC)
curve to evaluate diagnostic accuracy.'® All statistical
analyses were performed using Stata Data Analysis and
Statistical Software, version 11 (College Station, TX),
and differences were considered to be significant at
o =.05.
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Results

Participant Disposition and Characteristics

A total of 1052 participants completed the survey.
Five participants did not answer enough LUTS Tool
questions for placement into any of the urinary symp-
tom subgroups, leaving a final sample of 1047 par-
ticipants. The mean age of the sample was 47.8 (SD =
10.6) years (Table 3). The vast majority of respondents
were women (81%) and identified themselves as non-
Hispanic white (84%). More than half of all participants
(60.9%) had a college or university qualification. Mean
duration of MS was 8.5 (SD = 7.7) years, with most par-
ticipants (80%) reporting a diagnosis of the relapsing-
remitting type. Over 50% of participants reported that
they were currently experiencing an exacerbation of their
MS symptoms. The MS therapy most commonly used
in this sample was interferon beta (36%), followed by
glatiramer acetate (33%) and natalizumab injections
(15%). Depression was the most common self-reported
comorbid condition (42%), although a significant
minority of participants also reported anxiety (25%),
hypertension (25%), hyperlipidemia (23%), migraines
(20%), and eye disorders (19%).

LUTS and Urinary Incontinence Prevalence

Of the 1047 participants, 966 (92%) reported some
type of LUTS, with similar prevalence of LUTS among
females (93%) and males (91%). The most commonly
reported LUTS was terminal dribble (64.9%), followed
by urinary urgency (61.7%) and a feeling of incomplete
emptying (60.7%)

UI category (28.3%), followed by UUI (24.3%), SUI
(16.9%), and other UI (9.4%) (Table 3). Demographic
and clinical characteristics were similar across all Ul cat-
egories; however, there were significant between-group
differences in age, sex, marital status, disease duration,
PDDS scores, and several comorbid conditions.

Treatment-Seeking Behavior

Among all participants with any type of LUTS (n =
966), 680 (70%) had discussed their symptoms with
their HCP at some time, and 311 (32%) had seen their
HCP about urinary symptoms in the past year. Patients
with UUI or mixed Ul were the most likely to have
discussed symptoms with their HCP (79-80% of par-
ticipants) or have seen their HCP for urinary symptoms
(47-55%). Of the participants who had discussed their
symptoms with their HCP, neurologists were the most
frequently approached HCP (74%), followed by prima-
ry-care physicians (52%). Forty-four percent had seen a
urologist to discuss their LUTS. This trend was similar
across all UT subgroups.

The most commonly reported reasons that led par-
ticipants to consult with their HCP about LUTS were
increasing symptom frequency (n = 278, 41%), the
HCP inquiring about any urinary symptoms (n = 277,
41%), worsening symptoms (n = 267, 39%), and embar-
rassing incident(s) (n = 184, 27%). Patients with UUI
and mixed UI primarily consulted their HCP because of
more frequent or worsening symptoms, while patients
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Table 3. Demographic and clinical characteristics across Ul subgroups

No Ul Other Ul SUl only uul Mixed Ul Total

Parameter (n=221) (n=98) (n=177) (n=254) (n=297) (N=1047) Probability
Age,*> mean (SD) 44.7 (10.7) 46.6(10.6) 45.0(10.8) 50.5(9.5) 49.7(10.3) 47.8(10.6) .001
Female,® No. (%) 171 (77.4) 59(60.2) 163(92.1) 178(70.1) 276(92.9) 847 (80.9) .001
Marital status,® No. (%) .029

Single 41 (18.6) 16 (16.3) 28 (15.8) 26 (10.2) 39 (13.1) 150 (14.3)

Married or long-term partner 159 (71.9) 62(63.3) 118(66.7) 173(68.1) 200 (67.3) 712 (68.0)

Divorced 13(5.9) 12(12.2) 22 (12.4) 40 (15.7) 44 (14.8) 131 (12.5)

Separated 7 (3.2) 5(5.1) 6(3.4) 5(2.0) 7(2.4) 30(2.9)

Widowed 1(0.4) 3(3.1) 3(1.7) 10 (3.9) 7 (2.4) 24 (2.3)
Education level,® No. (%) .056

Less than high school 0(0.0) 0(0.0) 1(0.6) 0(0.0) 5(@.7) 6 (0.6)

High school graduate 20 (9.1) 15(15.3) 21 (11.9) 20(7.9) 43 (14.5) 119(11.4)

Some college 55(24.9) 30 (30.6) 44 (24.9) 67 (26.4) 88 (29.6) 284 (27.1)

Associate degree 23(10.4) 8(8.2) 24 (13.6) 39 (15.3) 32(10.8) 126 (12.0)

Bachelor’s degree 77 (34.8) 25 (25.5) 58 (32.8) 70 (27.6) 84 (28.3) 314(30.0)

Master’s degree 36 (16.3) 17 (17.3) 22 (12.4) 45(17.7) 40 (13.5) 160 (15.3)

Doctorate degree 10 (4.5) 33.0) 7 (4.0) 13 (5.1) 50.7) 38 (3.6)
Race/Ethnicity, No. (%)

American Indian/Alaskan Native 73.2) 0(0.0) 2(1.1) 6(2.4) 6 (2.0) 21 (2.0) .357

Asian 5(2.3) 0(0.0) 1(0.6) 1(0.4) 2(0.7) 9(0.9) 41

Black/African American 10 (4.5) 2(2.0) 17 (9.6) 13(5.1) 17 (5.7) 59 (5.6) .082

Hispanic White 12 (5.4) 1(1.0) 8 (4.5) 15(5.9) 13 (4.4) 49 (4.7) .386

Non-Hispanic White 180 (81.4) 92(93.9) 148(83.6) 207 (81.5) 252(84.8) 879 (83.9) .049

Native Hawaiian or Other Pacific 0 (0.00) 0 (0.00) 0 (0.00) 0 (0.00) 1(0.3) 1(0.1) .64

Islander
Disease duration,© mean (SD) 7.3(6.9) 7.7 (7.9) 6.4(6.9) 10.4(8.4) 9.3(7.7) 8.5(7.7) .001
PDDS score,® mean (SD) 2.1(2.1) 2.5(2.0) 2.1 (2.0) 3.6 (2.0) 3.4(1.9) 2.9(2.1) .001
MS type,® No. (%) .659

Relapsing remitting 181 (81.9) 80 (81.6) 147(83.1) 190(74.8) 238(80.1) 836 (79.8)

Primary progressive 15 (6.8) 6 (6.1) 10 (5.6) 22 (8.7) 19 (6.4) 72 (6.9)

Secondary progressive 8 (3.6) 7(7.1) 5(2.8) 20(7.9) 15 (5.0) 55(5.2)

Progressive relapsing 3(1.4) 1(1.0) 6(3.4) 5(2.0) 5(1.7) 20(1.9)

Not sure 14 (6.3) 4 (4.1) 9(5.1) 16 (6.3) 18 (6.1) 61 (5.8)

Other 0(0.0) 0(0.0) 0(0.0) 1(0.4) 2(0.7) 3(0.3)

Current MS exacerbation,*¢ No. 108 (48.9) 60 (61.2) 86 (48.6) 154(60.6) 184(62.2) 592 (56.6)
(%)
MS medications, No. (%)

Steroids 17(7.7) 7(7.1) 16 (9.0) 18 (7.1) 28 (9.4) 86 (8.2) .845
Interferon beta 88 (39.8) 32(32.6) 76 (42.9) 89 (35.0) 91 (30.6) 376(35.9) .052
Glatiramer acetate 74 (33.5) 30 (30.6) 63 (35.6) 72(28.3) 103 (34.7) 342(32.7) 456
Natalizumab injection 23 (10.4) 19 (19.4) 24 (13.6) 46 (18.1) 40 (13.5) 152 (14.5) .095
Fingolimod 8 (3.6) 7(7.1) 6(3.4) 8(3.1) 12 (4.0) 41 (3.9) .509
Azathioprine 4(1.8) 1(1.0) 6(3.4) 4(1.6) 7(2.4) 22 (2.1) .642
Mitoxantrone 4(1.8) 3(3.1) 3(1.7) 5(2.0) 50.7) 20 (1.9) 934
IVIG 4(1.8) 2(2.0) 6(3.4) 5(2.0) 10 (3.4) 27 (2.6) .698
Plasma exchange 2(0.9) 1(1.0) 4(2.3) 2(0.8) 3(1.0) 12(1.1) .662
Current comorbid conditions, No. (%)

Anxiety 51 (23.1) 20 (20.4) 51(28.8) 53(20.9) 91 (30.6) 266 (25.4) .039
Arthritis 21 (9.5) 14 (14.3) 28 (15.8) 51 (20.1) 61(20.5) 175(16.7) .007
Asthma 25(11.3) 13 (13.3) 25(14.1) 27 (10.6) 36 (12.1) 126 (12.0) .835

Depression 67 (30.3) 45 (45.9) 75(42.4) 104 (40.9) 148 (49.8) 439 (41.9) .0001
Diabetes 3(1.4) 6(6.1) 17 (9.6) 20(7.9) 37 (12.5) 83(7.9) .001

Epilepsy 2(0.9) 3(3.1) 4(2.3) 2(0.8) 4(1.3) 15(1.4) 420
Eye disorders 40 (18.1) 20 (20.4) 33(18.6) 45(17.7) 58(19.5) 196 (18.7) .970
Fibromyalgia 9(4.1) 4(4.7) 18(10.2) 10 (3.9) 32(10.8) 73 (7.0) .002

International Journal of MS Care
19




Khalaf et al.

Table 3. Demographic and clinical characteristics across Ul subgroups (continued)

No Ul Other Ul SUl only uul Mixed Ul Total
Parameter (n=221) (n=98) (n=177) (n=254) (n=297) (N=1047) Probability
Heart disease 4(1.8) 3(3.1) 5(2.8) 8.1 15(5.1) 35(3.3) 344
Hypertension 39(17.6) 21 (21.4) 42 (23.7) 68 (26.8) 92 (31.0) 262(25.0) .010
High cholesterol 39(17.6) 15(15.3) 29 (16.4) 65 (25.6) 91 (30.6) 239(22.8) .001
Irritable bowel syndrome 20 (9.0) 9(9.2) 20 (11.3) 26 (10.2) 37 (12.5) 112(10.7) .745
Migraines 40 (18.1) 20 (20.4) 50 (28.2) 38 (15.0) 66 (22.2) 214(20.4) .013
None 49 (22.2) 18 (18.4) 28 (15.8) 38 (15.0) 34(11.4) 167 (16.0) .022

Abbreviations: IVIG, intravenous immunoglobulin; MS, multiple sclerosis; PDDS, Patient-Determined Disease Steps; SUI, stress urinary incon-
tinence; Ul, urinary incontinence; UUI, urgency urinary incontinence.

Notes: Percentages represent the proportion of participants who identify with the category out of the total proportion of participants in that
respective urinary symptom group. For all parameters, statistical tests for differences are ¥ tests for categorical variables and analysis of vari-
ance with Bonferroni adjustment for post hoc comparisons for continuous variables. The adjusted type | error rate for post hoc comparisons
was P <.005.

2Denotes variable is mutually exclusive.

bSignificant differences between age: no UUI and UUI, P=.001; SUI and UUI, P <.0001; no Ul and mixed Ul, P < .0001; SUI and mixed UI,
P <.0001.

<Significant differences between disease duration: no Ul and UUI, P < .001; SUI and UUI, P < .001; SUI and mixed Ul, P=.001.

dSignificant differences between PDDS scores: no Ul and UUI, P < .0001; other Ul and UUI, P <.0001; no Ul and mixed Ul, P < .0001; other
Ul and mixed Ul, P=.001; SUI and mixed Ul, P < .0001.

¢Patient self-report of whether they considered themselves to be experiencing an exacerbation at the time they completed the survey.

with other U or SUT reported consulting their HCP pri- | LUTS Treatment in the MS Population
marily because they were asked about symptoms. Of the 680 participants who had discussed LUTS
Conversely, of those participants with LUTS who | with their HCP, 480 (70.6%) were currently receiv-
never discussed their symptoms with their HCP (n | ing at least one LUTS treatment. The most frequently
= 286, 30%), the leading responses that participants | used current treatments included reducing fluid intake
cited for never discussing urinary symptoms with their (n = 219, 32% of participants), pelvic exercises (n =
HCP were a perception that symptoms were not severe 164, 24%), oral anticholinergic medications (n = 154,
enough (n = 186, 65%), feelings of discomfort discuss- 23%), and avoiding certain foods/alcohol (n = 142,
ing symptoms (n = 38, 13%), no direct questioning by 21%) (Table 5). Use of other treatment modalities,

the HCP (n = 29, 10%), and a belief that their HCP such as botulinum toxin type A injections, electrical
would not be able to help (n = 28, 10%). stimulation devices, clean intermittent catheterization,

. . . indwelling catheters, or collagen injections, was low.
Predictors of Treatment-Secking Behavior Among the five UI subgroups, there were significant

Multivariate logistic regression revealed that even | differences in the use of pelvic exercises, clean intermit-
after adjustment for age, gender, MS disease severity | tent catheterization, reduced fluid intake, avoidance of
(PDDS), and MS exacerbation, MS patients who expe- | certain foods, and the use of anticholinergic medica-
rienced greater frequency of urgency (OR 1.20 [95% | tions. In terms of the latter, 27% to 28% of patients
CI, 1.00-1.44]), greater frequency of intermittent urine | with UUI or mixed UI reported using anticholinergic
stream (OR 1.40 [95% CI, 1.15-1.69]), and UUI (OR | medications versus only 13% to 17% of patients with
1.78 [95% CI, 1.22-2.60]) were significantly more likely | other UI or SUL
to seek treatment (C-index = 0.77) (Table 4). The VIF One hundred twenty-one participants (17.8%) who
was less than 3 for all covariates, indicating that none of | reported having any urinary symptoms (wet or dry) had
the independent variables were collinear with each other. | never tried any treatment. Of these, most participants
Similar trends were seen when degree of LUTS bother | stated that this was because symptoms were not serious
and/or frequency of Ul were modeled instead, with | enough (n = 68, 57%). Other reasons cited by partici-
intermittent urine stream and UUI consistently being | pants for having never tried any treatment included no
associated with a higher likelihood of seeking treatment. | prescription offered (n = 45, 38%), lack of knowledge
No notable differences were seen when the models were | about treatment availability (n = 12, 10%), inaction (n

run separately for gender, although statistical infer- | =8, 7%), not wanting to treat (n = 6, 5%), being unable
ences could not be drawn as easily in the male subgroup | to or unwilling to pay (n = 5, 5%), and negative stories
because of the markedly smaller sample size (n = 200). about available treatments (n = 2, 2%).
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Table 4. Logistic regression results: predictors of treatment-seeking behavior

Covariate Odds ratio Standard error  95% Confidence interval P value
Female 0.92 0.215 0.58-1.45 714
Disease severity (PDDS score) 1.12 0.051 1.03-1.23 011
Age (continuous) 1.01 0.009 1.00-1.03 117
Not currently experiencing MS exacerbation 0.89 0.150 0.64-1.24 .501
LUTS
Weak stream 1.08 0.103 0.90-1.31 406
Split stream 0.94 0.083 0.79-1.12 515
Intermittent urine stream 1.40 0.136 1.16-1.69 .001
Hesitancy 1.08 0.097 0.91-1.29 373
Straining 1.04 0.108 0.85-1.28 .669
Terminal dribble 0.92 0.078 0.78-1.08 316
Perceived frequency 1.02 0.188 0.71-1.46 918
Nocturia 1.17 0.101 0.99-1.39 .071
Urgency 1.20 0.111 1.00-1.44 .045
Urgency urinary incontinence 1.78 0.343 1.22-2.60 .003
Stress incontinence 0.73 0.128 0.51-1.03 .070
Leak for no reason 0.86 0.198 0.55-1.35 .509
Nocturnal enuresis 1.61 0.464 0.91-2.83 .099
Leak during sexual activity 1.33 0.465 0.67-2.64 422
Feeling of incomplete emptying 1.12 0.100 0.94-1.33 .203
Post-micturition incontinence 1.09 0.203 0.76-1.57 .635
Bladder pain 0.98 0.112 0.78-1.22 .841
Dysuria 0.89 0.129 0.67-1.19 438
Comorbid conditions
Anxiety 1.41 0.287 0.95-2.10 .092
Arthritis 0.87 0.201 0.56-1.37 .554
Asthma 1.34 0.348 0.81-2.23 .258
Depression 0.91 0.159 0.64-1.28 .585
Diabetes 0.88 0.283 0.47-1.66 .705
Eye disorders 1.39 0.304 0.90-2.13 136
Fibromyalgia 1.03 0.354 0.53-2.02 928
Hypertension 1.1 0.222 0.75-1.65 .594
High cholesterol 1.12 0.238 0.74-1.70 .588
Irritable bowel syndrome 1.44 0.441 0.79-2.62 .237
Migraines 1.15 0.244 0.75-1.74 .522

Abbreviations: MS, multiple sclerosis; NS, not significant; LUTS, lower urinary tract symptoms; PDDS, Patient-Determined Disease Steps.
Notes: Number of observations = 961. Pseudo R? = 0.16; Hosmer and Lemeshow goodness-of-fit test = NS; C-index = 0.767. In this model,
the 18 LUTS variables contained in the LUTS tool were the key predictors of interest and were modeled as ordinal variables (LUTS not associ-
ated with urinary incontinence) or dichotomous (yes/no) variables (urinary incontinence-associated LUTS) according to how frequently or
whether symptoms were experienced, respectively. Entries in bold indicate covariates that are statistically significant predictors.

Reasons for Treatment Discontinuation
Suboptimal efficacy was by far the most common
reason for discontinuing treatment, with 29%, 58%,
35%, and 47% of participants treated with reduced fluid
intake, pelvic exercises, oral anticholinergic medications,
and avoidance of foods/alcohol discontinuing treat-
ment for this reason, respectively. Adverse effects were
responsible for cessation of oral anticholinergic agents in
35% of respondents. Adverse effects (28% and 32% of
the time) and change of therapy (30% and 24% of the
time) were the common reasons cited for discontinuing
treatment with intermittent and indwelling catheters,
respectively, although a further 32% and 20% of par-

ticipants, respectively, ceased this treatment because of
LUTS resolution.

Treatment Satisfaction

Most participants who were currently being treated
were very or somewhat satisfied with their current
therapy for LUTS and reported that they would prob-
ably or definitely continue treatment (Table 6). How-
ever, some patients were dissatisfied and indicated that
they would not continue. For example, 22% and 30%
of patients treated with pelvic exercises and oral anti-
cholinergics, respectively, were either somewhat or very
dissatisfied with their treatments, and 17% to 18% of
patients treated with these therapies indicated that they
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Table 5. Current treatments among MS patients with LUTS who had ever discussed their

symptoms with their health-care provider

No Ul Other Ul SUl Uul Mixed Ul Total
Treatment n=90 n=63 n=91 n=198 n=238 N =680 P value
Pelvic exercises 13 (14.4) 16 (25.4) 27 (29.7) 36 (18.2) 72 (30.5) 164 (24.1) .001
Bladder training 8 (8.9) 4 (6.4) 13 (14.3) 31 (15.7) 35(14.7) 91 (13.4) 371
Clean intermittent catheterization 7 (7.8) 6 (9.5) 9(9.9) 24 (12.1) 11 (4.2) 57 (8.4) .006
Indwelling catheter 3(3.3) 0(0.0) 2(2.2) 2(1.0) 4(1.7) 11 (1.6) .387
Electrical stimulation device 0(0.0) 0(0.0) 5(5.5) 4(2.2) 4(1.7) 13(1.9) 118
Herbal medicines/plant therapies 4(4.4) 2(3.2) 5(5.5) 8 (4.0) 11 (4.6) 30 (4.4) .841
Botulinum toxin injection 1(1.1) 2(3.2) 5(5.5) 4(2.0) 5(2.1) 17 (2.5) .538
Capsaicin or resiniferatoxin 1(1.1) 0(0.0) 3(3.3) 0(0.0) 4(1.7) 8(1.2) .096
Collagen injection 0(0.0) 1(1.6) 4(4.4) 1(0.5) 4(1.7) 10 (1.5) 267
Reduced fluid intake 15(16.7) 17 (27.0) 31 (34.1) 65(32.8) 91(38.2) 219(32.2) .023
Avoidance of certain foods/alcohol 15(16.7) 5(7.9) 19 (20.9) 38 (19.2) 65(27.3) 142(20.9) .033
Counseling 1(1.1) 0(0.0) 2(2.2) 3(1.5) 9(3.8) 15(2.2) .338
Anticholinergic medications 11(12.2) 8(12.7) 15(16.5)  52(26.3) 68 (28.6) 154 (22.6) .000
Surgery 6(6.7) 5(7.9) 9(9.9) 16 (8.2) 23(9.7) 59 (8.7) .903

Abbreviations: LUTS, lower urinary tract symptoms; MS, multiple sclerosis; SUI, stress urinary incontinence; Ul, urinary incontinence;

UUI, urgency urinary incontinence.
Note: Data are given as No. (%).

would probably or definitely not continue treatment.
Interestingly, all patients treated with botulinum toxin
or collagen injections indicated that they were satisfied
with these treatments and would definitely or probably
continue them, although the overall frequency of their
use was low.

Discussion

The presence of urinary and bladder symptoms in
individuals with MS is well known but has been under-
studied, perhaps because of a focus on the mechanisms
that underlie the progressive and irreversible neurologic
impairment of the disease. This cross-sectional observa-
tional study provides the first comprehensive assessment
of the prevalence and management of specific types of
LUTS in patients with MS in the US primary-care set-
ting. Urinary symptoms were found to be highly preva-
lent in this population. Over 90% of patients with MS
reported experiencing LUTS regardless of gender, with
symptoms reflective of the overactive bladder (OAB)
syndrome (ie, frequency, urgency, UUI, and nocturia)
being particularly common. These findings agree with
those from a study by Fowler,"” which found that uri-
nary urgency is a primary complaint among MS patients
with established bladder dysfunction. A recent study by
Mahajan et al.,'”® which used data from the 2005 North
American Research Committee on Multiple Sclerosis
(NARCOMY) survey, also found that a majority (65%)
of patients with MS reported one or more moderate to
severe urinary symptom(s).

In addition, nearly 80% of the MS patients in our
sample were classified as having some type of UL The
prevalence of LUTS in this sample, particularly UL, is
substantially higher than what has been found in the
general population.” This finding is consistent with the
pathology of MS, and may be an extension of the neuro-
logic facets of the disease itself. The primary pathologic
features of MS include demyelination and inflamma-
tion, but there is also a loss of axons in MS, which
can lead to atrophy of the brain and spinal cord. It is
believed that these lesions and/or the loss of axons from
pathways that control bladder function leads to detru-
sor overactivity and detrusor sphincter dyssynergia.”’
Such neurologic deficits give rise to symptoms of urinary
urgency and UUI, which were some of the most com-
monly reported symptoms in this survey.

Despite the prevalence of LUTS, a notable propor-
tion of participants (30%) who reported urinary symp-
toms never sought treatment from their physicians.
The majority of these patients (65%) felt that their
symptoms were not severe enough to discuss; how-
ever, patients also noted that they were uncomfortable
discussing symptoms with their HCP and/or failed to
seek treatment because their HCP did not ask or they
believed that their HCP would not be able to help.
Studies in the general LUTS population have found that
patients often do not report their symptoms for a vari-
ety of reasons, including embarrassment, fear of being
placed in a nursing home or of surgery, or a belief that

it is a normal part of aging or that there is no treatment
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Table 6. Satisfaction with current treatments

LUTS Prevalence and Management in MS

Satisfaction with current treatment

Likelihood of continuing current treatment

Satisfied Dissatisfied Likely Unlikely
Definitely  Probably Probably Definitely

Currently using any Very Somewhat Somewhat Very yes yes not not
therapy n=471 (n=124) (n=227) n=85) (n=34) (n=154) (n=221) n=77) (n=19)
Pelvic exercises 163  43(26.4) 84(51.5) 29(17.8) 7(4.3) 57 (35.0) 76 (46.6) 25(15.3) 5@3.1)
Bladder training 91 23(25.3) 47(51.6) 16 (17.6) 5(5.5) 27(29.7) 47 (51.6) 14(15.4) 3(3.3)
Clean intermittent 56  16(28.6) 29(51.8) 8(143) 3(5.4) 21(37.5)  28(50.0) 5(8.9) 2(3.6)
catheter
Indwelling catheter 10 6(60.0)  3(30.0) 0(0) 1(10.0) 5(50.0) 5(50.0) 0(0.0) 0(0.0)
Electrical stimulation 13 3(23.1) 7(53.8) 2(15.4) 1(7.7) 4 (30.8) 8(61.5) 1(7.7) 0(0.0)
devices
Herbal medicines/ 30 8(26.7) 16(53.3) 5(16.7) 1(3.3) 11 (36.7)  12(40.0) 6(20.0) 1(3.3)
plant therapies
Botulinum toxin 17 4(23.5) 13(76.5) 0(0.0) 0(0.0) 7(41.2) 10(58.8) 0(0.0) 0(0.0)
Capsaicin or 2(25.00  5(62.5) 1(12.5) 0(0.0) 1(12.5) 7 (87.5) 0(0.0) 0(0.0)
resiniferatoxin
Collagen injection 10 4(40.00  6(60.0) 0(0.0) 0(0.0) 6 (60.0) 4 (40.0) 0(0.0) 0(0.0)
Reduced fluid intake 216 44 (20.4) 107 (49.5) 45(20.8) 20(9.3) 58(26.9) 111 (51.4) 38(17.6) 9(4.2)
Avoidance of certain 141 28(19.9) 69 (48.9) 29(20.6) 15(10.6) 35(24.8) 70(49.7) 28(19.9) 8(5.7)
foods/alcohol
Counseling 15 3(20.0) 11(73.3) 1(6.7) 0(0.0) 5(33.3) 9 (60.0) 1(6.7) 0(0.0)
Oral anticholinergics 153 30(19.6) 77 (50.3) 36 (23.5) 10(6.5) 49 (32.0) 78(51.0) 23(15.0) 3(2.0)
Surgery 57  18(31.6) 25(43.9) 13(22.8) 1(1.8) 26 (45.6) 19(33.3) 10(17.5)  2(3.5)

Note: Data are given as No. (%).

available.’* It is possible that this population is even
more reluctant to treat their urinary symptoms because
they are already taking medications for their MS and
want to reduce pill or treatment burden as much as pos-
sible. Further exploration is needed to determine why
patients with MS are reluctant to discuss their urinary
symptoms in order to improve overall management.
Patients who sought treatment did so for a range of
reasons, but primarily because their LUTS had deterio-
rated to the extent that a consultation was warranted (ie,
increasing symptom frequency, worsening symptoms,
embarrassing incidents). Urinary urgency, intermittent
urine stream, and UUI were found to be the most signif-
icant predictors of seeking treatment, with patients who
had these symptoms being 20%, 40%, and 78% more
likely to seek treatment, respectively, than those without
these symptoms. Symptoms of urgency and UUI in
particular have previously been shown to significantly
impair HRQOL®?%; thus it is not entirely surprising
that they are among the key factors driving patients to
seek treatment. This observation is in contrast to the
EpiLUTS study, which showed that urinary frequency
was the significant symptom predictor of seeking treat-
ment in both men and women with OAB symptoms."’

It is important to note, however, that EpiLUTS was
conducted in the general population. Given the sub-
stantial neurologic impairments that stem from MS, the
underlying cause and presentation of symptoms should
be distinguished from that of a non-MS population.

The finding that the symptom of intermittent urine
stream was a significant predictor of seeking treatment
in patients with MS was more surprising, given that
this symptom is typically associated with an enlarged
prostate, and the majority of individuals who partici-
pated in our survey were female. Although intermittent
urine stream tends to be associated with bladder outlet
obstruction, particularly in men,? alterations in urine
flow characteristics in both males and females may be
influenced by bladder neoplasms, urethral diverticula,
or neuropathic changes in the bladder.”” This last eti-
ology may help explain this particular finding in this
sample. Conversely, while the difference was not statisti-
cally significant, SUI was associated with a 27% reduced
likelihood of seeking treatment. Because SUI occurs
in conjunction with sneezing, coughing, or physical
activity, patients may consider it to be a natural part of
aging or due to other causes, rather than being related to
their MS, and they may be unaware of viable treatment
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options. Thus, they may “self-treat” and try to stop or
decrease activities associated with the UI, rather than
seek treatment from an HCP.

The most commonly used treatments for LUTS
among patients with MS were reducing fluid intake,
pelvic exercises, anticholinergic medications, and avoid-
ance of certain foods or alcohol, but these conventional
modalities were also associated with a lack of efficacy
and adverse effects, which often resulted in their dis-
continuation. A subset of patients in the group without
UUI indicated that they utilized anticholinergic medica-
tions. These patients may have experienced other symp-
toms of OAB (eg, urgency, frequency, and nocturia) that
could warrant treatment with anticholinergics. Newer
treatments, such as botulinum toxin type A or neural
stimulation, were not extensively utilized. Our find-
ings agree with those from the 2005 ancillary analysis
of NARCOMS, which also found botulinum toxin A
treatment to be underused.'® This is not entirely surpris-
ing, as onabotulinumtoxinA is the only botulinum toxin
product approved for the treatment of neurogenic detru-
sor overactivity, and approval was not received until
August 2011 (after both analyses were performed).

In general, patients reported being moderately satis-
fied with their current treatments. Patient satisfaction
is an important indicator of whether patients believe a
treatment is worthwhile and whether they would choose
the same treatment again,*® and higher levels of satis-
faction suggest that treatment should be continued.”
However, up to almost 25% of participants indicated
that they would probably or definitely not continue their
therapy, which suggests that there is room for improve-
ment in patient satisfaction and that physicians should
proactively question patients on their desire to continue
treatment; if they do not wish to continue, alternate
treatments should be considered.

Limitations of this study were the potential for selec-
tion and recall bias, since participants were not ran-
domly selected and had to be Internet-versed and have
Internet access. Additionally, as with any self-report
study, participants may have had variable ability to
report information accurately. However, to obtain the
prevalence of LUTS within a fairly uncommon chronic
condition (along with its associated treatment patterns)
across a geographically diverse population with a broad
spectrum of MS disabilities in the real world, patient
selection via an online questionnaire was considered the
least prohibitive method. In addition, care should be
taken in interpreting some of the descriptive findings, as
this was a self-selected sample of individuals with MS.
Finally, although there was no clinical validation that the
respondents have MS and participants received a small

incentive for completing the survey, the mode of recruit-
ment and screener questions that were used to ensure
that a reliable MS population was sampled appeared to
be successful given that the ratio of women to men, race/
ethnicity distribution, and prevalence of relapsing-remit-
ting MS was highly consistent with estimates reported in
the literature.’*3?
Conclusion

We have described a large MS population with a high
prevalence of LUTS. Despite the high rate of LUTS and
UI, many patients did not seek treatment and most were
not treated, while others discontinued treatment primari-
ly because of suboptimal efficacy or adverse events. Prop-
er LUTS assessment and management should be part
of the clinical work-up in patients with MS if the entire
spectrum of disease symptoms is to be addressed. [
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® Over 90% of patients with MS report having
lower urinary tract symptoms (LUTS), and approx-
imately 80% of patients were classified as hav-
ing some type of urinary incontinence (Ul).

* Despite this, many patients with MS do not dis-
cuss their urinary symptoms with a health-care
provider, and most are not receiving treatment.
Key drivers of seeking treatment include symp-
toms of urgency, intermittent urine stream, and
urgency incontinence.

® Proper LUTS assessment and management should
be addressed with every patient with MS as part
of the clinical work-up.
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