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Abstract 

Faecal incontinence is recognised as a feature of myotonic dystrophy along with other symptoms of bowel dysfunction, but its prevalence 
is poorly defined. We have surveyed 152 unselected myotonic dystrophy patients. We identified issues with bowel control in 104 (68% 

of the study population). Forty-eight (32%) reported faecal incontinence in the 4 weeks prior to completion of the questionnaire. Fifty-six 
patients (37%) reported having to change their lifestyle because of incontinence issues at some point in the prior 4 weeks. This study shows 
a high frequency of life-changing symptoms in a large unselected, cohort of patients with myotonic dystrophy type 1, and highlights lower 
gastrointestinal symptoms as an important issue for further research. 
Crown Copyright © 2019 Published by Elsevier B.V. All rights reserved. 
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1. Introduction 

Myotonic dystrophy type 1 (DM1) [1] is an autosomal
dominant multi-system disorder. The range of clinical features
is well described [2–4] . The clinical picture is dominated by
the consequences of muscle involvement, with associated risks
of respiratory failure and cardiac arrhythmias. More recently
the major impact of brain involvement on individuals and
families has been recognised [5,6] . However, in addition,
a major feature causing distress for patients and families
relate to symptoms of bowel dysfunction. This has long been
acknowledged but our understanding of its overall prevalence,
severity and optimal management remain poorly understood
[7,8] . 
∗ Corresponding author. 
E-mail addresses: richard.petty@nhs.net , richardkhpetty@icloud.com 

(R.K.H. Petty). 
1 All authors contributed equally to this work. 

 

2  

c  

T  

i  

r  

q  

https://doi.org/10.1016/j.nmd.2019.05.009 
0960-8966/Crown Copyright © 2019 Published by Elsevier B.V. All rights reserv
The entire GI tract may be affected, with dysphagia and
he risks of aspiration a major cause of morbidity. Disorders
f gut motility are also well described and have been reviewed
7,9] . Anal incontinence has been reported in up to 30% of
atients [8] . However the overall prevalence of lower bowel
ysfunction and faecal incontinence has not been estimated
n a large unselected population. This feature has a severe
mpact on patients and families’ quality of life [10] and it
s likely the overall prevalence of such debilitating symptoms
ay have been underestimated because of embarrassment. 

. Methods 

This study ran during the period April 2016 until August
017. Patients attending the myotonic dystrophy management
linics based in Edinburgh and Glasgow were approached.
hese clinics offer appointments to all known affected

ndividuals in their own geographical area. 152 consecutive
esponses were obtained during this period of time. The
uestionnaire was handed to the patient prior to the clinic
ed. 
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Fig. 1. The Vaizey incontinence score. 
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Table 1 
Demographics of study cohort. 

n. 152 

Age in years: mean (range) 45.1 (17 to 75) 
Female: number (% total sample) 70 (46.1%) 
Females who were nulliparous: number 

(% total female sample) 
31 (44.3%) 

MIRS ∗ score: ratio 1:2:3:4:5 6: 16: 52: 67: 11 

∗MIRS, Muscle Impairment Rating Scale [13] . 1 = no signs, 2 = minimal 
signs, 3 = distal weakn ∗ess, 4 = mild to moderate proximal weakness, 
5 = severe proximal weakness. 
ppointment and completed independently without advice or
ollaboration. There was no selection on the basis of severity
f disease nor place of residence. The study was approved by
he South East Scotland Regional Ethics Service. 

We applied a previously published questionnaire, the
aizey (or St Mark’s modified) incontinence score [11]
 Fig. 1 ) to assess the prevalence and severity of faecal and
atus incontinence, as well as the impact on day to day
ctivities. This scale was chosen as it contains enquiries we
elt most relevant to the reported symptomatology of DM1.

any of the other pre-existing scales are gastrointestinal
isease focussed on or were designed for post traumatic
r post surgical problems and so were considered less
ppropriate for this population and the questions we wished
o answer [12] . 

Demographic details, including muscle impairment 
ating scale score (MIRS) [13] were recorded by the
yotonic dystrophy specialist clinician conducting the clinic

ppointment. Additional clinical management was recorded 

rom that collected on the basis of the Scottish Myotonic
ystrophy Group clinical standards [14] . Statistical analysis
as undertaken using the Statistical Package for the Social
ciences (SPSS, Version 24.0; IBM 2015). Non-parametric

ests were used, as most data were not normally distributed.
ann-Whitney U tests were used for comparisons between

roups. Correlations were presented using the Spearman’s
ho correlation coefficient. Values were considered significant
t p < 0.05. Analysis of covariance (ANCOVA) was used
here group comparison required adjustment for additional

ovariates. 

. Results 

.1. Study cohort 

Demographic details of the study cohort are summarised
n Table 1 . A total of 152 responses were obtained, 70 from
emale subjects and 82 from males. Age was not significantly
ifferent between male and female groups ( p = 0.393). Among
emale respondents, 31 (44.3%) were nulliparous. The cohort
as heterogeneous with regard to muscle weakness with a
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Fig. 2. Summary of responses to items 1 to 4 (A) and 5 to 7 (B) of the Vaizey incontinence score. 
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modal MIRS score of 4, indicating the majority of participants
had established muscle symptoms of DM1. 

3.2. Prevalence and characteristics of incontinence 
symptoms 

The mean total incontinence score for the cohort as a
whole was 4.8 (range 0–20), from a maximum possible score
of 24. Forty-eight individuals had a total score of 0, implying
that the remaining 104 respondents (68%) had experienced
symptoms in the preceding four weeks. 

Responses to the individual items within the incontinence
questionnaire are summarised in Fig. 2 . In the four weeks
leading up to assessment, 48 (31.6%) of respondents had at
least one episode of incontinence for solid stool, 66 (43.3%)
for liquid stool, 79 (52.0%) incontinence for gas and 56
(36.8%) had changed their lifestyle as a result of bowel
symptoms. 

Furthermore, 17 (11.2%) of respondents had to use a
pad or plug in the preceding 4 weeks, 15 (9.9%) had
sed constipating medicines and 40 (26.3%) had experienced
ifficulty in deferring defecation for 15 min. 

.3. Clinical correlates of total incontinence score 

Total Vaizey score did not correlate with age ( p = 0.768;
 s = −0.024), and showed no significant sex effect (mean 4.93
n males versus 4.64 in females; p = 0.854). A significant
ositive correlation was observed, however, with MIRS score
 p = 0.010; r s = 0.208). The range of scores for each MIRS
ategory was widely variable ( Fig. 3 ), suggesting peripheral
uscle strength alone is not strongly predictive of continence

roblems. 
The influence of previous pregnancy on bowel symptoms

as also explored ( Table 2 ). Parous female respondents were,
n average, older than nulliparous females ( p = 0.001), but
he groups were not significantly different with respect to

IRS score. There was no significant difference in mean
otal Vaizey incontinence score between the two groups
 p = 0.947). The difference remained non-significant after
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Fig. 3. Total Vaizey incontinence Score categorised by muscle impairment 
rating scale (MIRS). Horizonal bars indicate the mean score for each group. 

Table 2 
Group comparison of DM1-affected women with a history of pregnancy and 
those without. 

Nulliparous 
female (n.31) 

Parous female 
(n.39) 

P 

Age in years: Median 
(range) 

36 (21–74) 49 (25–74) 0.001 

MIRS score: Median (range) 3 (1–5) 4 (1–5) 0.647 
Vaizey incontinence score: 

Median (range) 
4 (0–20) 3 (0–14) 0.947 
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djustment for differences in age by one-way ANCOVA
 p = 0.427). 

. Discussion 

We report the findings of the first large survey of
aecal incontinence in 152 unselected patients with myotonic
ystrophy type 1. The results support the view often
xpressed by patients, families and support groups that faecal
ncontinence is a common and life-changing symptom in
M1. Overall 68% reported problems with bowel control.
ifty-six patients (37%) reported having to change their

ifestyle at some point in the 4 week period prior to the study.
orty-eight (32%) reported faecal incontinence in the 4 weeks

eading to completion of the questionnaire. These figures
re similar to the 30% prevalence reported by Ronnblom
8] in a Scandinavian questionnaire -based study involving
0 patients. It was commented by these authors that 25% of
heir patients thought they faecal incontinence was the worst
f the symptoms they recognised. Bellini and co-workers
eported that 66% had ‘occasional’ incontinence and 10%
ere incontinent once or more per week [7] . 
The impact of faecal incontinence for the day - to - day

ife and work of any individual is catastrophic with effects
n domestic, social and work life [10] . Bowel dysfunction
s not specifically addressed in MuSQoL, or the SF-36.
t is a component of the MDHI [15] but there remains
o Myotonic Dystrophy specific assessment tool for faecal
ncontinence. The tool used in this work was purely for the
urpose of assessing prevalence of symptoms and measuring
he impact will require the development of DM-1 specific
ools. It is possible the impact of faecal incontinence has
ong been under recognised by those managing the disorder
nd may require the development of a specific measurement
ool. 

There are a number of caveats to this work, Neither the
cale we elected to use nor other questionnaires have been
idely used nor validated in DM-1 to date. This study did
ot include a control population. There is evidence to suggest
hat faecal incontinence may be more prevalent in the general
opulation that many would anticipate with rates (albeit in
 gastroenterology clinic setting) of up to 4.5% of patients
xperiencing incontinence on a weekly basis [16] . We
lected to allow completion of the survey in private given the
mbarrassment associated with faecal incontinence. However, 
he lack of discussion or explanation of the questions may
ave distorted data. A number of patients commented on the
uestion regarding “Lack of ability to defer defecation for
5 min” as being unclear whether a yes or no response was
ppropriate when they were unable to control defecation.
e are also unclear as to how honest patients were when

ompleting the survey. It remains possible that embarrassment
as still led to an underestimate of the prevalence of this
ymptom; indeed in previous work on non-DM1 patients
t was estimated that only 5 - 27% of patients with faecal
ncontinence disclosed the problem to others [17] . The
atients who attended the clinic may however be a more
otivated cohort. Although the questionnaire was offered to

ll patients attending the clinic, not all patients known to
ave a mutation in our geographical area attend the clinic. It
s therefore possible we may have under-representation from
he very mildly affected as well as severely affected. We
ontinue to work toward seeing all patients, but this study
oes not reflect the problems of the entire population. 

We identified a significant trend towards increasing
everity of bowel symptoms with increasing skeletal muscle
eakness. This is intuitive, since more severe skeletal muscle
isease would imply a greater likelihood of smooth muscle
nvolvement also, with potential impact on gut motility
nd sphincter tone. The contribution of mobility, affecting
atients’ ability to respond promptly to the call to stool,
as not specifically assessed. Despite this trend, Vaizey

cores varied widely within MIRS groups 2 to 5, which is
n keeping with previous authors’ observations that primary
uscle weakness alone is not strongly predictive of the

everity of gastrointestinal symptoms in any individual with
M1 [7,8] . 
Considering additional risk factors, although all patients

ay be at risk of pelvic floor weakness secondary to
uscle involvement in their DM1 women who had a

revious pregnancy were no more severely affected by bowel
ymptoms than their nulliparous counterparts, suggesting this
o have only a minor role in causation. We were unable to
xplore disease duration, as our clinical population did not
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have age of onset recorded. However, our opinion has been,
and indeed remains, that such figures are extremely difficult
to properly estimate and subject to observer bias and leading
questions. 

This work was based on our management protocol and so
did not record such issues as associated medical conditions
or prior trauma, or as stated above past or present drug use.
We did not explore additional possible associations with other
features of myotonic dystrophy. 

Prior studies on the aetiology of large bowel dysfunction
and faecal incontinence suggest multi-factorial mechanisms
with evidence for abnormalities of pelvic floor changes
as well as changes in anal tone [18,19] , small and large
bowel dysmotility [20,21] . There was evidence of bacterial
overgrowth in 65% of 20 patients studied by Tarnoplosky
[22] with a ‘good response to the use of Ciprofloxacin in
70%. Finally Ronnblom [23] identified evidence of bowel
acid malabsorption in 12 or 20 patients studied. In addition
there may in some patients be contributions from anxiety and
depression as well as the effects of central nervous system
changes related to DM1 including frontal disconnection.
The better management of an individual patients
symptoms will require an awareness of all these potential
mechanisms. 

In conclusion, taking into consideration the caveats
mentioned above, this survey confirms that faecal
incontinence is very common in myotonic dystrophy patients.
This highlights a need for future studies to explore the
pathogenesis of this important symptom, and to develop
standardised and validated means of measuring the impact of
incontinence issues in individuals with myotonic dystrophy. 

This research did not receive any specific grant from
funding agencies in the public, commercial or not-for-profit
sectors 

Supplementary materials 

Supplementary material associated with this article can be
found, in the online version, at doi: 10.1016/j.nmd.2019.05.
009 . 

References 

[1] Brook JD , McCurrach ME , Harley HG , Buckler AJ , Church D ,
Aburatani H , et al. Molecular basis of myotonic dystrophy: expansion
of a trinucleotide (CTG) repeat at the 3 ′ end of a transcript encoding a
protein kinase family member. Cell 1992;68:799–808 . 
[2] Harper PS . Myotonic dystrophy as a trinucleotide repeat disorder-
a clinical perspective. In: Wells RD, Warren ST, editors. Genetic
instabilities and hereditary neurological diseases. San Diego: Academic
Press; 1998. p. 115–30 . 

[3] Turner C , Hilton-Jones D . The myotonic dystrophies: diagnosis and
management. JNNP 2010;81:358–67 . 

[4] Thornton C , Am Wang E , Carrell EM . Myotonic dystrophy: approach
to therapy. Curr Opin Genet Dev 2017;44:135–40 . 

[5] Minnerop M , Weber B , Schoene-Bake JC , Roeske S , Mirbach S ,
Anspach C , et al. The brain in myotonic dystrophy 1 and 2: evidence
for a predominant white matter disease. Brain 2011;134:3530–46 . 

[6] Okkersen K , Monckton DG , Le N , Tuladhar AM , Raaphorst J , van
Engelen BGM . Brain imaging in myotonic dystrophy type 1: a systemic
review. Neurology 2017;89(9):960–9 . 

[7] Bellini M , Biagi S , Stasi C , Costa F , Mumolo MG , Ricchiuti A ,
Marchi S . World J Gastroenterol 2006;12:1821–8 . 

[8] Rönnblom A , Forsberg H , Danielsson A . Gastrointestinal symptoms in
myotonic dystrophy. Scand J Gastroenterol. 1996;31:654–7 . 

[9] Hilbert JE , Barohn RJ , Clemens PR , Luebbe EA , Martens WB ,
McDermott MP , et al. High frequency of gastrointestinal manifestations
in myotonic dystrophy type and type 2. Neurology 2017;89:1348–54 . 

10] Bartlett L , Nowak M , Ho Y-K . Impact of fecal incontinence on quality
of life. World J Gastroenterol 2009;15:3276–82 . 

11] Vaizey CJ , Carapeti E , Cahill JA , Kamm MA . Prospective comparison
of faecal incontinence grading systems. Gut 1999;44:77–80 . 

12] Avery KNL , Bosch JLHR , Gotoh M , et al. Questionnaires to assess
urinary and anal incontinence: review and recommendations. Journal of
Urology 2007;177:39–49 . 

13] Mathieu J , Bolvin H , Meunier D , Gaudreault M , Begin P . Assessment
of a disease specific muscular impairment rating scale in myotonic
dystrophy. Neurology 2001;56:336–40 . 

14] available at smn.scot.nhs.uk. 
15] Heatwole C , Bode R , Johnson N , Dekdebrun J , Dilek N , Heatwole M ,

et al. The myotonic dystrophy health index: initial evaluation of a new
outcome measure. Muscle Nerve 2014;49(6):906–14 . 

16] Johanson JF , Lafferty J . Epidemiology of fecal incontinence: the silent
affliction. Am J Gastroenterol 1996;91:33–6 . 

17] Whitehead WE . Diagnosing and managing fecal incontinence; if you
don’t ask they won’t tell. Gastroenterology 2005;129:6 . 

18] Abercrombie JF , Rogers J , Swash M . Faecal incontinence in myotonic
dystrophy. J Neurol Neurosurg Psychiatry 1998;64:128–30 . 

19] Herbaut AG , Nogueira MC , Panzer JM , Zegers de Beyl D . Anorectal
incontinence in myotonic dystrophy: a myopathic involvement of pelvic
floor muscles. Muscle Nerve 1992;15:1210–11 . 

20] Nowak TV , Anuras S , Brown BP , Ionasescu V , Green JB . Small
intestinal motility in myotonic dystrophy patients. Gastroenterology
1984;86:808–13 . 

21] Yoshida MM , Krishnamurthy S , Wattchow DA , Furness JB ,
Schuffler MD . Megacolon in myotonic dystrophy caused by a
degenerative neuropathy of the myenteric plexus. Gastroenterology
1988;95:820–7 . 

22] Tarnopolsky MA , Pearce E , Matteliano A , James C , Armstrong D .
Bacterial overgrowth syndrome in myotonic muscular dystrophy is
potentially treatable. Muscle Nerve 2010;42:853–5 . 

23] Ronnblom A , Andersson S , Danielsson A . Mechanisms of diarrhoea in
myotonic dystrophy. Eur J Gastroenterol Hepatol 1998;10:607–10 . 

https://doi.org/10.1016/j.nmd.2019.05.009
http://refhub.elsevier.com/S0960-8966(18)31261-6/sbref0001
http://refhub.elsevier.com/S0960-8966(18)31261-6/sbref0001
http://refhub.elsevier.com/S0960-8966(18)31261-6/sbref0001
http://refhub.elsevier.com/S0960-8966(18)31261-6/sbref0001
http://refhub.elsevier.com/S0960-8966(18)31261-6/sbref0001
http://refhub.elsevier.com/S0960-8966(18)31261-6/sbref0001
http://refhub.elsevier.com/S0960-8966(18)31261-6/sbref0001
http://refhub.elsevier.com/S0960-8966(18)31261-6/sbref0001
http://refhub.elsevier.com/S0960-8966(18)31261-6/sbref0002
http://refhub.elsevier.com/S0960-8966(18)31261-6/sbref0002
http://refhub.elsevier.com/S0960-8966(18)31261-6/sbref0003
http://refhub.elsevier.com/S0960-8966(18)31261-6/sbref0003
http://refhub.elsevier.com/S0960-8966(18)31261-6/sbref0003
http://refhub.elsevier.com/S0960-8966(18)31261-6/sbref0004
http://refhub.elsevier.com/S0960-8966(18)31261-6/sbref0004
http://refhub.elsevier.com/S0960-8966(18)31261-6/sbref0004
http://refhub.elsevier.com/S0960-8966(18)31261-6/sbref0004
http://refhub.elsevier.com/S0960-8966(18)31261-6/sbref0005
http://refhub.elsevier.com/S0960-8966(18)31261-6/sbref0005
http://refhub.elsevier.com/S0960-8966(18)31261-6/sbref0005
http://refhub.elsevier.com/S0960-8966(18)31261-6/sbref0005
http://refhub.elsevier.com/S0960-8966(18)31261-6/sbref0005
http://refhub.elsevier.com/S0960-8966(18)31261-6/sbref0005
http://refhub.elsevier.com/S0960-8966(18)31261-6/sbref0005
http://refhub.elsevier.com/S0960-8966(18)31261-6/sbref0005
http://refhub.elsevier.com/S0960-8966(18)31261-6/sbref0006
http://refhub.elsevier.com/S0960-8966(18)31261-6/sbref0006
http://refhub.elsevier.com/S0960-8966(18)31261-6/sbref0006
http://refhub.elsevier.com/S0960-8966(18)31261-6/sbref0006
http://refhub.elsevier.com/S0960-8966(18)31261-6/sbref0006
http://refhub.elsevier.com/S0960-8966(18)31261-6/sbref0006
http://refhub.elsevier.com/S0960-8966(18)31261-6/sbref0006
http://refhub.elsevier.com/S0960-8966(18)31261-6/sbref0007
http://refhub.elsevier.com/S0960-8966(18)31261-6/sbref0007
http://refhub.elsevier.com/S0960-8966(18)31261-6/sbref0007
http://refhub.elsevier.com/S0960-8966(18)31261-6/sbref0007
http://refhub.elsevier.com/S0960-8966(18)31261-6/sbref0007
http://refhub.elsevier.com/S0960-8966(18)31261-6/sbref0007
http://refhub.elsevier.com/S0960-8966(18)31261-6/sbref0007
http://refhub.elsevier.com/S0960-8966(18)31261-6/sbref0007
http://refhub.elsevier.com/S0960-8966(18)31261-6/sbref0008
http://refhub.elsevier.com/S0960-8966(18)31261-6/sbref0008
http://refhub.elsevier.com/S0960-8966(18)31261-6/sbref0008
http://refhub.elsevier.com/S0960-8966(18)31261-6/sbref0008
http://refhub.elsevier.com/S0960-8966(18)31261-6/sbref0009
http://refhub.elsevier.com/S0960-8966(18)31261-6/sbref0009
http://refhub.elsevier.com/S0960-8966(18)31261-6/sbref0009
http://refhub.elsevier.com/S0960-8966(18)31261-6/sbref0009
http://refhub.elsevier.com/S0960-8966(18)31261-6/sbref0009
http://refhub.elsevier.com/S0960-8966(18)31261-6/sbref0009
http://refhub.elsevier.com/S0960-8966(18)31261-6/sbref0009
http://refhub.elsevier.com/S0960-8966(18)31261-6/sbref0009
http://refhub.elsevier.com/S0960-8966(18)31261-6/sbref0010
http://refhub.elsevier.com/S0960-8966(18)31261-6/sbref0010
http://refhub.elsevier.com/S0960-8966(18)31261-6/sbref0010
http://refhub.elsevier.com/S0960-8966(18)31261-6/sbref0010
http://refhub.elsevier.com/S0960-8966(18)31261-6/sbref0011
http://refhub.elsevier.com/S0960-8966(18)31261-6/sbref0011
http://refhub.elsevier.com/S0960-8966(18)31261-6/sbref0011
http://refhub.elsevier.com/S0960-8966(18)31261-6/sbref0011
http://refhub.elsevier.com/S0960-8966(18)31261-6/sbref0011
http://refhub.elsevier.com/S0960-8966(18)31261-6/sbref0012
http://refhub.elsevier.com/S0960-8966(18)31261-6/sbref0012
http://refhub.elsevier.com/S0960-8966(18)31261-6/sbref0012
http://refhub.elsevier.com/S0960-8966(18)31261-6/sbref0012
http://refhub.elsevier.com/S0960-8966(18)31261-6/sbref0012
http://refhub.elsevier.com/S0960-8966(18)31261-6/sbref0013
http://refhub.elsevier.com/S0960-8966(18)31261-6/sbref0013
http://refhub.elsevier.com/S0960-8966(18)31261-6/sbref0013
http://refhub.elsevier.com/S0960-8966(18)31261-6/sbref0013
http://refhub.elsevier.com/S0960-8966(18)31261-6/sbref0013
http://refhub.elsevier.com/S0960-8966(18)31261-6/sbref0013
http://refhub.elsevier.com/S0960-8966(18)31261-6/sbref0014
http://refhub.elsevier.com/S0960-8966(18)31261-6/sbref0014
http://refhub.elsevier.com/S0960-8966(18)31261-6/sbref0014
http://refhub.elsevier.com/S0960-8966(18)31261-6/sbref0014
http://refhub.elsevier.com/S0960-8966(18)31261-6/sbref0014
http://refhub.elsevier.com/S0960-8966(18)31261-6/sbref0014
http://refhub.elsevier.com/S0960-8966(18)31261-6/sbref0014
http://refhub.elsevier.com/S0960-8966(18)31261-6/sbref0014
http://refhub.elsevier.com/S0960-8966(18)31261-6/sbref0015
http://refhub.elsevier.com/S0960-8966(18)31261-6/sbref0015
http://refhub.elsevier.com/S0960-8966(18)31261-6/sbref0015
http://refhub.elsevier.com/S0960-8966(18)31261-6/sbref0016
http://refhub.elsevier.com/S0960-8966(18)31261-6/sbref0016
http://refhub.elsevier.com/S0960-8966(18)31261-6/sbref0017
http://refhub.elsevier.com/S0960-8966(18)31261-6/sbref0017
http://refhub.elsevier.com/S0960-8966(18)31261-6/sbref0017
http://refhub.elsevier.com/S0960-8966(18)31261-6/sbref0017
http://refhub.elsevier.com/S0960-8966(18)31261-6/sbref0018
http://refhub.elsevier.com/S0960-8966(18)31261-6/sbref0018
http://refhub.elsevier.com/S0960-8966(18)31261-6/sbref0018
http://refhub.elsevier.com/S0960-8966(18)31261-6/sbref0018
http://refhub.elsevier.com/S0960-8966(18)31261-6/sbref0018
http://refhub.elsevier.com/S0960-8966(18)31261-6/sbref0019
http://refhub.elsevier.com/S0960-8966(18)31261-6/sbref0019
http://refhub.elsevier.com/S0960-8966(18)31261-6/sbref0019
http://refhub.elsevier.com/S0960-8966(18)31261-6/sbref0019
http://refhub.elsevier.com/S0960-8966(18)31261-6/sbref0019
http://refhub.elsevier.com/S0960-8966(18)31261-6/sbref0019
http://refhub.elsevier.com/S0960-8966(18)31261-6/sbref0020
http://refhub.elsevier.com/S0960-8966(18)31261-6/sbref0020
http://refhub.elsevier.com/S0960-8966(18)31261-6/sbref0020
http://refhub.elsevier.com/S0960-8966(18)31261-6/sbref0020
http://refhub.elsevier.com/S0960-8966(18)31261-6/sbref0020
http://refhub.elsevier.com/S0960-8966(18)31261-6/sbref0020
http://refhub.elsevier.com/S0960-8966(18)31261-6/sbref0021
http://refhub.elsevier.com/S0960-8966(18)31261-6/sbref0021
http://refhub.elsevier.com/S0960-8966(18)31261-6/sbref0021
http://refhub.elsevier.com/S0960-8966(18)31261-6/sbref0021
http://refhub.elsevier.com/S0960-8966(18)31261-6/sbref0021
http://refhub.elsevier.com/S0960-8966(18)31261-6/sbref0021
http://refhub.elsevier.com/S0960-8966(18)31261-6/sbref0022
http://refhub.elsevier.com/S0960-8966(18)31261-6/sbref0022
http://refhub.elsevier.com/S0960-8966(18)31261-6/sbref0022
http://refhub.elsevier.com/S0960-8966(18)31261-6/sbref0022

	The prevalence of faecal incontinence in myotonic dystrophy type 1
	1 Introduction
	2 Methods
	3 Results
	3.1 Study cohort
	3.2 Prevalence and characteristics of incontinence symptoms
	3.3 Clinical correlates of total incontinence score

	4 Discussion
	Supplementary materials
	References


