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Abstract.

Background: Little is known about the challenges faced by women with a neuromuscular disease (NMD) when having to
go to the toilet in other places than home; a topic that is highly important for participation and bladder health.

Objective: The aim was to investigate whether women with NMD have problems in going to the toilet when not at home, the
problems’ impact on their social activities, education, and working life, which strategies they use to manage the problems,
and the prevalence of lower urinary tract symptoms (LUTS).

Methods: A national survey containing questions on type of NMD, mobility, impacts on social activities, education, working
life, and bladder health was developed by women with NMD and researchers. LUTS were assessed by the International Consul-
tation on Incontinence Questionnaire Female Lower Urinary Tract Symptoms Modules (ICIQ-FLUTS). Female patients > 12
years (n=1617) registered at the Danish National Rehabilitation Centre for Neuromuscular Diseases were invited.

Results: 692 women (43%) accepted the invitation; 21% were non-ambulant. 25% of respondents avoided going to the toilet
when not at home. One third of respondents experienced that problems in going to the toilet impacted their social life. 43%
of respondents refrained from drinking to avoid voiding when not at home, 61% had a low frequency of urinating, 17% had
experienced urinary tract infections, and 35% had experienced urine incontinence. Problems were seldom discussed with
professionals, only 5% of participants had been referred to neuro-urological evaluation.
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Conclusion: The results highlight the difficulties in urinating faced by women with NMD when not at home and how these

difficulties impact functioning, participation, and bladder health. The study illustrates a lack of awareness of the problems in

the neuro-urological clinic. It is necessary to address this in clinical practice to provide supportive treatment and solutions

that will enable participation for women with NMD.
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INTRODUCTION

Neuromuscular diseases (NMD) are a group of
hereditary and acquired disorders that affect muscle
strength and function. They are caused by dysfunc-
tion of the motor unit, involving the motor neurons in
the spinal cord, the peripheral nerves, the neuromus-
cular junction or the muscle [1]. Each neuromuscular
disease is rare with a prevalence of 1-10:100.000,
but when grouped, the prevalence becomes more
common with 100-300:100.000 [2]. Most NMDs
progress throughout life, but the degree of physical
impairment depends on the specific type of disor-
der; some patients never achieve ambulation, some
patients loose ambulation, while others are ambu-
lant throughout their lives. A neuromuscular disease
affects not only physical but also daily functioning
due to impairment caused by the disease and due to
factors such as lack of accessibility, assistive devices,
and/or assistance. Going to the toilet can be bother-
some and limiting for people with impaired muscle
strength when they are away from home. People
who cannot transfer to and from a standard toilet
have adapted toilet facilities in their homes and/or
a practical assistant to provide supportive care in toi-
let situations. Leaving home can be problematic due
to lack of accessible toilets; a reality that particularly
applies to women as non-ambulant men do not have to
transfer from their wheelchair to a toilet because they
can use a portable urinal. Consequently, there is an
increased risk that women with problems accessing a
toilet will either prefer to stay athome or avoid empty-
ing their bladder sufficiently throughout the day. This
may lead to complications such as incontinence due
to overflow from an over-distended bladder, repeated
urinary tract infections, or sensory affection because
of reduced or no intake of fluids during the day [3—
5]. In addition to these profound health risks, women
with NMD are at risk of social impairment, isolation,
and reduced quality of life (QoL) due to inadequate
access to toilet facilities. They may opt out of social
activities and/or find it difficult to attend to their
studies or jobs [6]. The inadequate access to toi-
let facilities severely impacts women with NMDs’

possibilities for participation as defined in the inter-
national classification of functioning (ICF) [7], and
conflicts with the United Nations Sustainable Devel-
opment Goal no. 6.2 which, among other things, aims
to “achieve access to adequate and equitable sanita-
tion and hygiene for all and end open defecation,
paying special attention to the needs of women and
girls and those in vulnerable situations”[8]. Only
few studies have examined problems related to uro-
logic sequalae in people with NMD and mainly in
men. A study on 56 men with Becker muscular dys-
trophy (BMD) and Duchenne muscular dystrophy
(DMD) found that LUTS are common and recom-
mend that this should be addressed to improve QoL
[9]. A review of 25 patients (8 women) with mus-
cular dystrophy and spinal muscular atrophy found
that urological complaints were typically related to
functional incontinence among patients with NMD,
whereas nephrolithiasis and urinary retention were
more common in the spinal muscular atrophy group
[10], and an evaluation of LUTS in people with CMT
found that urinary symptoms were higher than con-
trols [11]. Few studies have examined the impact
on quality of life or participation [12]. NMD is not
addressed in the EAU guidelines on neuro-urology
which emphasizes the lack of knowledge on the sub-
ject [13]. There is a dearth of literature regarding the
prevalence of neuro-urological problems in women
with NMD, evidence-based care, biosocial factors,
and health related consequences related to this area.
A network for women with NMD under the Danish
Muscular Dystrophy Organization called for more
research on the subject. They had experienced that
problems with not being able to urinate when they had
to were persisting and not sufficiently addressed by
the community and the health system. Thus, we found
there was an emerging need to increase awareness and
identify unmet needs in women with NMD.

AIM

The overall aim of this study was to investigate
whether women with NMD have problems in going
to the toilet when not at home, the problems’ impact
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on social activities, education, and work life, and the
kind of strategies used to manage the problems. Sec-
ondary aims were to assess to which extent women
with NMD experience bladder health problems, such
as cystitis and lower urinary tract symptoms (LUTS)
and the problems’ perceived impact on QoL.

MATERIAL AND METHODS
Study design

A national online questionnaire survey.

Setting

The National Danish Rehabilitation Centre for
Neuromuscular Diseases (RCFM) [14] is recognized
by the Danish Ministry of Health as a highly special-
ized hospital for neuromuscular rehabilitation. More
than 3500 people with NMD are registered with the
Centre which is most of the patients with NMD in
Denmark. The study group is a collaboration between
researchers at RCFM, the Department of Urology at
Aarhus University Hospital, and three women with
NMD from the Danish Muscular Dystrophy organi-
zation.

The study was approved by the local ethics com-
mittee (1-10-72-1-20).

Participants

Participants were recruited from RCFM’s patient
database. At the end of October 2021, an invitation
to participate in the study was sent to all female
patients > 12 years of age registered with RCFM
(n=1617). The invitation was sent by means of a
secure digital mailbox (“e-Boks”) used by nearly
90% of the Danish population aged 15 and above.
Patients aged 12—-14 were invited through their par-
ents’ e-Boks; parents of patients aged 1517 received
a copy of their child’s invitation in their e-Boks’.
Patients without an e-Boks were invited by email
(n=33). The invitation letter contained information
about the study and a link to the survey. Patients
were informed that their responses were anonymous
and non-traceable and that they accepted participa-
tion by activating the link to the survey. Information
about the study was also posted on the websites and
social media of RCFM’s and the Danish Muscular
Dystrophy Organization. After one month, patients
received a reminder in their “e-Boks”, and informa-
tion on the study was once again posted on websites

and social media. The International Classification of
Functioning, Disability and Health (ICF) was used as
a framework for the study, as we wanted to illuminate
influence on all areas of functioning (body, activities,
and participation) [15].

Questionnaire

The questionnaire was set up in SurveyXact®,
an online secure survey platform (Ramboll Den-
mark), and developed by the study group based on
the results from three semi-structured focus group-
interviews (in review elsewhere) [16] with ambulant
and non-ambulant women with NMD. The aim of
the focus-group-interviews were to identify problem
areas in relation to urinating when not at home and
to target questions for the questionnaire.

The questionnaire included questions on

e demographics (age, education, work), type of
neuromuscular diagnosis (option to tick one of
26 pre-defined diagnoses, or to specify “other
diagnosis”).

e level of mobility (climbs stairs, walks indepen-
dently, walks with assistance, non-ambulant)

e upper limb function, scored by Brooke upper
limb scale [17] an ordinal scale in six levels
to classify arm function; highest level of func-
tion=1, lowest level =6

o transfer (with or without assistive devices and
assistance)

e in-/dependency when going to the toilet (at
home/not at home), time consumption and type
of assistance if needed (assistive devices, friend,
family, assistant)

e impacts on social activities, education and work-
ing life

e strategies to deal with the consequences

e advice from and contact to professionals related
to the problem.

The extent of the perceived problem related to the
question was rated on a numeric rating scale (NRS)
[18] from which the respondent had to choose the
number from 0—10 that best reflected the degree of the
problem. Several of the questions allowed for elabo-
rating on answers or adding information in an open
comment field.

ICIQ-FLUTS questionnaire

The International Consultation on Incontinence
Questionnaire — Female Lower Urinary Tract Symp-
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Diagnosis, age, and mobility level

Diagnosis Number Mean age (range) Mobility level (n) 1/2/3/4
Muscular Dystrophy *159 50.4 (15-89) 50/22/31/56
Charcot Marie Tooth 132 55.3 (16-85) 72/20/30/10
Myastenia gravis 80 54.0 (12-82) 55/19/3/1
Myotonic dystrophy type 1 79 47.4 (18-72) 47/11/17/4
Amyotrophic lateral sclerosis/ primary lateral sclerosis 64 67.4 (50-82) 14/5/24/21
Spinal muscular atrophy type 2 and 3 44 44.6 (19-74) 10/2/3/29
Congenital myopathy 27 41.4 (16-73) 12/7/4/4
Inclusion body myositis 15 70.1 (55-79) 5/0/7/3
Mitochondrial myopathy 12 46.4 (14-74) 4/3/4/1
Myotonia congenita 7 44.7 (26-67) 6/1/0/0
Periodic paralysis 6 51.8 (17-75) 3/1/2/0
Pompes/McArdle** 3/3 *%30.2 (24-37) 2/2/2/0
Friedrich ataxia 5 41.6 (21-67) 0/0/1/4
Other*** 56 49.9 (16-79) 27/14/6/8
Total 692 52.2 (12-89) 307/107/134/141

*Muscular Dystrophy = facio-scapulo-humeral dystrophy, limb girdle dystrophies, dystrophinopaties, congenital dystrophy. **scores for
Pompe/McArdle were calculated as one group. ***other represents 27 patients who could not find their diagnosis in the list of preprinted
diagnoses and 29 patients who did not know their diagnosis. Mobility level represents 1 =climbs stairs, 2 = walks independently, 3 = walks
with support, 4 =non-ambulant as highest level of function. Note that three persons did not report level of mobility.

toms (ICIQ-FLUTS) evaluates the presence or
absence of LUTS and impact on QoL and is derived
from the fully validated Bristol Female Lower
Urinary Tract Symptoms questionnaire [19]. The
questionnaire has 12 items in three subscales: fill-
ing symptoms (n =4), voiding symptoms (n = 3), and
incontinence symptoms (n =5). Frequency of symp-
toms is scored from O (never) to 4 (all the time)
with a supplementary NRS from 0-10 to assess
bother (O=not at all to 10=a great deal). Bother
scores indicate impact of symptoms for the individual
patient, and thus the perceived impact on QoL, and
are reported as 0 <2 =mild bother; 3 <6 =moderate
bother and > 7-10 = severe bother.

STATISTICS

Statistical analyses were conducted using SPSS
(IBM SPSS statistics version 26). Descriptive statis-
tics were used to illustrate patient characteristics;
mean and range were used for normally distributed
variables, median and ranges for not normally dis-
tributed variables. Scores on NRS were considered
ordinal scores and reported as median and range.
Differences between groups (age, ambulation, diag-
nosis) were calculated by Kruskal-Wallis test. For
influence of age, data was divided into three age
groups (12-30 y, 31-50 y, and 51 +y), for influence
of diagnosis, only diagnoses with> 15 respondents
were included. Post hoc tests were used to investi-
gate differences between groups; correlations were

calculated by Spearman’s rho. Level of significance
was set at p <0.05.

RESULTS

The questionnaire was sent to 1617 women > 12
years; 751 accepted the invitation and activated the
questionnaire; 59 respondents left the questionnaire
without answering any of the questions or only the ini-
tial questions on age and diagnosis and were excluded
due to missing data. Thus, the survey derived from
692 respondents corresponding to a response rate of
43%. The 26 pre-defined neuromuscular diagnoses in
the survey met the diagnosis of 91% of the respon-
dents; 8% did not find their diagnosis or did not know
the type of their NMD. Mean age was 52.2 years
(range 12-89 years); 12% were 12-30 years; 30%
were 31-50 years and 58% were > 51 years. The old-
est participants were found in the diagnosis groups
inclusion-body myocitis (IBM) and amyotrophic lat-
eral sclerosis/primary lateral sclerosis (ALS/PLS),
and the youngest participants were found in the
diagnosis groups Pompes/McArdles and congeni-
tal myopathy. 79% of respondents were ambulant,
21% were non-ambulant. There was no correlation
between age-group and level of mobility (p =0.343).
The number of non-ambulant respondents were high-
est among participants with spinal muscular atrophy
(66%), dystrophies (36%) and ALS/PLS (34%).
Diagnosis, age, and mobility level are illustrated in
Table 1.



U. Werlauff et al. / HAP-PEE, Urinating When Away from Home 833

Work and education

6% of the respondents were students; 11% had a
full-time job; 26% worked part time or on special
terms; 52% were pensioners/early pensioners; this
was most evident in respondents >50 years of age
of whom 73% were pensioners.

Transferring

Questions on transferring were answered by 687
respondents; it was possible to tick more than one
category. A total of 76% could get up from a chair
independently, however, 50% needed support from
armrests or a fixed piece of furniture during transfers,
and 23% needed support from another person during
transfers. 12% needed a hoist to transfer, 20% needed
assistance to open a door; this included respondents
that could climb stairs but had very weak hands.

Arm function

Questions on arm function (Brooke score) were
answered by 677 respondents; 74% could lift their
arms above the head (Brooke 1 and 2), 13% could lifta
cup to the mouth (Brooke 3), 5% could lift their hands
to the mouth (Brooke 4), another 5% could not lift
their hands but use their fingers (Brooke 5), and three
persons had no useful function of their hands (Brooke
6). Brooke scores were significantly associated with
mobility (p =0.029) but not with age (p =0.204).

Going to the toilet

Questions were answered by 672 respondents;
39% considered going to the toilet when not at home
a problem and 35% spent a lot of time and energy
planning for toilet visits before going out. NRS scores
from participants showed that the perception of the
problem was significantly higher in non-ambulant
respondents (p =0.00), but the problem was present
across all levels of mobility. 38% reported a need
for adaptations in their bathrooms such as handles,
armrests, special toilet seat, elevated toilet, and smart
toilet. Adaptations were mainly mentioned by non-
ambulant respondents and respondents who needed
assistance for walking.

When at home, 84 % of respondents could use their
toilet independently; 16% (mainly non-ambulant)
needed assistance; When not at home, the num-
ber of respondents that needed assistance for toilet
visits increased to 27%. One fifth of them were

students or in employment. Of this group, 25% expe-
rienced occasional urine incontinence, however, only
7% said that going to the toilet when not at home
had consequences for their studies and working life.
There could be a need for assistance to transfer
to/from the toilet, to lock the door, to dry oneself,
to (un)dress and/or to wash hands. In general, the
respondents needed more time for toilet visits when
away from home. When assistance was needed, it was
provided by employed assistants (67%), home care
(9%), spouses or family (17%), or friends and others
(7%). Many respondents found it difficult to ask for
help for toilet visits; this was especially pronounced
when assistance was provided by family members or
friends, but also respondents using employed assis-
tance/care sometimes found it difficult to ask for help.

Limitations in activities and participation

Questions on the perception of being limited
in activities and participation were answered by
689 respondents. Overall, limitations were most
pronounced in relation to visiting friends, going shop-
ping and/or traveling, activities in which 21-24% of
all respondents felt restricted. Being limited was asso-
ciated with level of mobility (p =0.000) but not with
age (p=0.280); although limitations in activities were
experienced in all mobility groups, this was mostly
related to respondents with impaired gait and/or to
non-ambulatory respondents (Fig. 1).

Biopsychosocial consequences and strategies

Questions on consequences and strategies were
answered by 664 respondents. Limitation in fluid
intake before going out was a strategy for 43%; hold-
ing urine when not at home was a strategy for 39%.
Median time for holding one’s urine was four hours
(0-22). Although not going to the toilet was related to
level of mobility (p = 0.00), more than 25% of respon-
dents who walked independently and climbed stairs
also avoided going to the toilet when not at home.
One third of the respondents commented on the con-
sequences and strategies caused by problems in going
to the toilet; examples are categorized according to
ICF and displayed in Table 2.

Lower Urinary tract infections (UTI) and lower
urinary tract symptoms (LUTS)

The ICIQ-FLUTS questionnaire was answered by
590 women (85%). 17% of the respondents (n=101)
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Fig. 1. Impact on social activity and participation according to level of mobility. Bars illustrate the percentage of persons who experienced
the problem in each of the four levels of mobility.

Table 2
Biopsychosocial consequences due to difficulties in going to the toilet when not at home

Body Activities Participation Personal reaction

— Cystitis. — Sparse fluid intake. — Socially handicapped. — Restricted and sad.

— Nervous bladder. — Travel time must be limited. — Isolation. — Stress.
— Headache. — Do not drink/party. — Going home early. — Embarrassed.
— Fatigue. — Transfer to the toilet is — Cannot go shopping with — Fear of leakage.

unsafe/risk of falls.

— Toilet visits are time-
consuming.

— Must always bring spouse
for assistance.

my friends.
— Soreness in the skin — Poor access to toilets.
due to a wet diaper.

— Incontinence.

— Speculations.

— Cannot attend lectures and
concerts.
— Have stopped traveling.

— I feel left out of the community.

— Pain in bladder.
— Pain in kidney.

— I feel I smell of urine.

— Spend a lot of time planning
toilet visit.

— Dehydration.

Impacts are categorized according to the International Classification of Functioning, Disability and Health (ICF).

experienced recurrent urinary tract infections (rUTI)
13% of whom (n = 13) indicated monthly UTIs, and
82% indicated episodes with UTI every three to six
months. The frequency of UTIs were associated with
level of mobility with significantly more incidents of
UTIs among women with lower mobility (p < 0.005).
The frequency was not related to age.

Nocturia, defined as > 2 urinary episodes per night
[20], was reported by 25% of the respondents. Blad-
der pain was associated with age (0.008) and mainly
allocated to the group of older women. A low fre-
quency of urinating (<6 times a day) was reported
by 61% of the respondents, whereas a high frequency
(>8 times per day) was reported by 12%. Frequency
was associated with age (p=0.009), mobility level
(»=0.001), and NMD subtype (p=0.003). Post-
hoc analyses indicated that a higher frequency was

related to the group of older respondents, and a
lower frequency to non-ambulant respondents; and
respondents with spinal muscular atrophy (SMA) or
muscular dystrophy.

The experience of hesitancy and straining was
the same across all groups, whereas experience of
intermittency was associated with increasing age
(p=0.002). More than 50% of the respondents expe-
rienced urine leakage 22% of whom experienced
leaking from time to time, 21% at least twice a week,
22% daily and 8% several times per day. Urine leak
was associated with increasing age (p =0.000). Urge
and stress incontinence was associated with increas-
ing age (p =0.002) and mobility level (p =0.001) but
not with NMD subtype. Unexplained leakage of urine
was associated with increasing age (p =0.02); enure-
sis episodes were related to mobility level (p =0.002)
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but not to age or subtype. Responses on LUTS are
presented in Table 3.

Results of bother scores showed that problems with
urine leakage during the day, urgency, and bladder
pain had the greatest impact on QoL. 33% of the
respondents reported a bother score > 3 correspond-
ing to moderate to severe impact on QoL. Bother
scores for the twelve FLUTS items are illustrated in
Table 4.

The visibility of the problem among professionals
and measures to remedy the problem

Questions about awareness of and approach to the
problem among professionals were answered by 649
respondents;15% had discussed their voiding prob-
lems with their physician, whereas 48% had not. Only
5% of the respondents (n=32) had been in contact
with a urologist. Of those, 10 respondents were seen
in an outpatient clinic every six month, 11 were seen
once a year, and 13 every two years.

43% of the respondents had heard of assistive
devices or remedies such as catheters (15%), female
urine flasks (15%), adapted clothes/pants (16%), and
incontinence pads (31%). Information about possible
solutions were mainly obtained through the inter-
net, social media, and physical networks. Information
about the problem from professionals was sparse; 6%
of the participants had heard of the problem and possi-
ble solutions from a physician and 10% from another
professional.

DISCUSSION

In this study, we illustrate a range of problems
women with NMD may experience in going to the
toilet when not at home; problems that are bur-
densome for the individual woman and may have
biopsychosocial consequences and impacts on all lev-
els of functioning. Our results indicate that this is an
underexposed problem in the clinic.

Our findings demonstrate the many challenges
women with NMD face in going to the toilet, which is
much more than accessibility, but involves being able
to open the toilet door, transferring to and from the
toilet, undress/dress, wash hands, etc. While level of
mobility is as a predictive factor, our findings demon-
strate that problems and consequences are present at
all ages and levels of mobility. This is also illustrated
by the increase in women who need assistance with
toilet visits when they are away from home com-
pared to being at home where necessary adaptations

Table 3
Lower urinary tract symptoms measured by ICIQ-FLUTS in 590 respondents

Urinary Incontinence (n/%)

Voiding Symptoms (n/%)

Hesitancy

Filling Symptoms (n/%)

Intermittency Urgency Frequency Stress Unexplained  Nocturnal

Straining

Urgency Bladder Frequency

Nocturia

Score

enuresis
502 (84.8)

pain
411 (69.4)

445 (75.2)

91 (15.4) 360 (61.0) 365 (61.7) 406 (68.6) 369 (62.3)  234(39.7) 235(39.8) 258 (43.6)
242 (40.9)
37 (6.3)
33 (5.6)
17 2.9)

325 (54.9)
76 (12.8)

218 (36.9)
224 (38.0)

0/Never

61 (10.3)

110 (18.6)
17 (2.9)
7(1.2)

8(1.3)

176 (29.8)

262 (44.2)
58(9.9)
26 (4.4)

172 (29.1)
29 (4.9)
14 (2.4)

147 (24.8)

173 (12.3)
19 (1.5)

146 (24.7)
55(9.3)

149 (25.1)

1 =0Occasionally

2
3
4

14 (2.4)
4(0.6)

73 (12.4)
76 (12.9)
27 (4.6)

29 (31.5)

22 (3.7)
6 (1.0)
1 (0.0)

95 (16.1)

Sometimes

12 (2.0)
4(0.6)

16 (2.7)
5(0.8)

16 (2.7)
12 (2.0)

34 (5.7)
64 (10.8)

38 (6.4)
15 (2.5)

Most of the time
All of the time

Median
Range

6 (1.0)

7(1.2)

4(0.6)

04 0-4) 0-4) 0-4) 0-4) 0-4) 0-4) 0-4) 0-4) 0-4) 0-4)

0-4)

835
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Table 4
Lower urinary tract symptoms (LUTS) Impact on QoL
N (%) N (%) N (%)
Mild symptoms (0 <2) Moderate symptoms (3 < 6) Severe symptoms (>7-10)

Nocturia 399 (68) 130 (22) 61 (10)
Urgency (Hurry) 324(55) 118 (20) 75 (13)
Bladder pain 399 (67) 97 (16) 109 (18)
Frequency 426 (72) 121 (21) 52 9)
Hesitancy 501 (85) 69 (12) 18 (3)
Straining 514 (87) 52(9) 22 (4)
Intermittency 526 (89) 47 (8) 15(3)
Urge urinary incontinence 387 (66) 131 (22) 69 (12)
Frequency of urinary incontinence 397 (68) 117 (20) 73 (12)
Stress urinary incontinence 431 ((74) 94 (16) 62 (11)
Unexplained urinary incontinence 499 (85) 49 (8) 39 (6)
Nocturnal enuresis 539 (91) 25 (4) 23 (4)

ICIQ-FLUTS bother scores for the twelve FLUTS items. Degree of bother is scored from 0 =not at all to 10 =a great deal.

have been made. The fact that 39% of our respon-
dents found it problematic to go to the toilet when
not at home is worrying. It is a rather high percentage
which illustrates the problem’s negative impact on
women with disabilities who, therefore, are unable to
participate in society on equal terms.

In all groups, the problems gave rise to dilemmas
such as whether or not to go out or whether or not
to drink to avoid toilet visits. The finding that 43%
of respondents limited their fluid intake to avoid and
postpone visits to the toilet when not at home was
surprising and worrying as was the finding that hold-
ing urine for up to 22 hours was a strategy for 39%
of the respondents. In this light, it is worrying that
so few women were referred to urological clinics or
in contact with professionals who can give advice on
how to remedy the problems. This may suggest that
urological and continence issues are sensitive and sur-
rounded by taboo and that they are difficult to discuss
even with healthcare professionals. At the same time,
it also suggests that neurologist and other profession-
als are either not aware of the potential problem or
forget to ask the patient.

Refraining from going to the toilet can cause prob-
lems such as recurrent urinary tract infections (UTI)
[21]. This was demonstrated in a study by Jagtap et
al [4] who not only found that holding urine for a
long time was a risk factor for UTI but also that poor
access to toilets was a common reason for holding
urine. In our study, 17% of the women had prob-
lems with UTT with significantly more incidents of
UTI among women with lower mobility. According
to the European Association of Urology (EAU), the
presence of recurring urinary tract infections (rUTT)
should lead to comprehensive urological evaluation
and treatment, however, in our study only 5% of the

women had been in contact with a urology clinic. Our
results demonstrate that holding urine was a strat-
egy for many of the respondents: 61% of the women
reported a low frequency of urinating < 6 times a day.
A low frequency was found in all groups but was
associated with respondents with lower mobility — in
our study mainly allocated to the SMA and dystro-
phy group. This match the findings from Roth and
all [10] who reviewed medical records from NMD
patients referred to a urology clinic with LUTS and
found that most of the patients were diagnosed with
SMA and dystrophy.

Our study illustrates the prevalence of LUTS in a
Danish population of women > 12 years of age with
NMD where especially urgency and incontinence
symptoms are frequent. The prevalence of LUTS in
women with NMD is unknown, but in a study of
patients with CMT, Khrut et all [11] showed that
LUTS were significantly higher in women with CMT
compared to age-matched controls. Our study was
explorative without any controls, but the findings of a
higher incidence of urgency and urinary incontinence
was the same. Contrary to Khrut et al, we found a low
urinary frequency among our respondents; a reason
for this could be a wider range of mobility level in
our study population than in the one represented in
the study from Khrut et al.

In our study, LUTS was related to age as seen
in other studies. In a study of 4000 women, Mgller
et al found [22] that age was positively associated
with most LUTS, that stress incontinence increased
from the age of 40, and that urgency and urge incon-
tinence escalated with the increase in age. They
also concluded that LUTS is present when a woman
has symptoms once a week or more; in our study
this was the case for 33%. Although age is asso-
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ciated with LUTS, it is not related to bother [22];
in our study 33% of respondents reported a bother
score > 3corresponding to moderate to severe impact
on QoL. Nocturia, urgency, frequency and inconti-
nence were the most bothersome symptoms. This
corresponds to the findings from Argwal et al [23]
who, in a population-based cross-sectional study with
3727 individuals (53.7% female), found that the bur-
den from incontinence symptoms were higher for
women than men.

The fact, that our research was nationwide and
based on a unique national register of women with
NMD in Denmark is a strength as is the response
rate of 43% that represents a high number of female
patients with NMD. The fact that respondents repre-
sent more than 25 NMD subtypes can be considered
a strength but also a limitation because we could not
demonstrate specific problems for individual diag-
noses or conversely that some types of NMD were
represented by too few participants to be conclusive
on the presence and degree of the problem. Our choice
of inviting women with a wide range of NMD diag-
noses, physical functioning, and ages to our study was
based on the very sparse literature on the subject and
our aim to assess the subject in the context of ICF [7]
where all levels of functioning are considered. The
length of the survey could be the reason why 59 indi-
viduals (8%) left the questionnaire after the initial
questions and were excluded from the analyses: The
response rate of the ICIQ-FLUTS questionnaire in the
last part of the survey was lower than for the previous
questions; the reason could be that it was placed at the
end of the long questionnaire, or that it was omitted
by women who did not find the questions on LUTS
relevant; in this case there is a risk of type 1 errors
in our analysis. However, we believe that the LUTS
response rate (85% of total responders) is reasonable.
This is the first nationwide population-based study to
address psycho-social aspects and neuro-urological
health problems in relation to functional level and
challenges in going to the toilet in women with NMD;
our results add to the limited evidence base and will
hopefully inspire to future studies at a more specific
level.

Our results add to the growing focus on the neces-
sity of accessible toilets in the public [24, 25].
Furthermore, the results show that there is an urgent
need to inform engage and exchange information on
bladder health with the NMD community. One way to
achieve the United Nations Sustainable Development
Goal no. 6.2 to “achieve access to adequate and equi-
table sanitation and hygiene forall . .. ” is to increase

awareness and cooperation between all actors in
the rehabilitation process to ensure regular multi-
professional evaluation, fulfill unmet needs, discuss
relevant assistive devices, prevent recurrent UTI,
preserve bladder /continence function, and improve
QoL.

CONCLUSION

Our study demonstrates that problems in going
to the toilet and lower urinary tract problems is an
under-examined topic in women with NMD. It is nec-
essary to establish an evidence platform to address
urological symptoms in clinical practice, and to pro-
vide supportive treatment and solutions that enable
participation for women with NMD.
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