
Introduction

Myotonic dystrophy (DM) is the commonest muscular dys-
trophy of adult life with a prevalence of 1–7500 [1]. It is
a multisystem disorder caused by an abnormally expanded
triplet CTG repeat in the myotonin protein kinase gene on
chromosome 19 [2–5]. Somnolence has long been associ-
ated with DM, the first published reference to this being
in 1916 by Rohrer [6], who noted apathy, excessive som-
nolence and lack of motivation. In 1961 Phemister and
Small [7] reported four cases of hypersomnia in DM al-
though one case was complicated by bronchiectasis and
another by coarctation of the aorta. However, the ptosis,
myopathic facies and dysarthric speech noted in DM can
give a false impression of somnolence, and therefore the
true extent of the problem could be overestimated. A vari-

ety of factors including affective state, respiratory [8–14]
and generalised skeletal muscle weakness, abnormalities
in central and peripheral respiratory control [10, 13, 15–
18] and in arousal [19–22] might be associated with
sleepiness in DM. Somnolence is recognised as a symp-
tom which causes significant disability and handicap in
the general population [23].

The aims of this study were to determine whether DM
patients are indeed sleepier during the day, to assess
whether there are correlations within the DM group be-
tween sleepiness and some factors thought to be associ-
ated with it, to compare DM patients with a healthy con-
trol group and patients with Charcot-Marie-Tooth disease
(CMT) in levels of daytime sleepiness and several of the
above contributing factors. Previous groups have carried
out a more objective analysis of the impairment caused by
somnolence using the multiple sleep latency test (MSLT)
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[19, 22], our aim was to assess somnolence at a more sub-
jective level, assessing disability, rather than impairment.
We were unable to carry out polysomnography, which has
also been studied in detail in DM [8, 9, 12, 13, 15–17, 22].

Methods

Subjects and controls

The 43 individuals (18 male) with adult-onset DM were patients
attending the Cardiff Muscle Clinic; there is a wide variation in the
disease severity of those attending this clinic. We recruited 13 con-
trols (6 male) with hereditary motor and sensory neuropathy type I
or II (CMT), with a similar distribution of ages as that among the
DM patients. CMT had been diagnosed on nerve conduction stud-
ies and clinical examination by a physician form the Institute of
Medical Genetics. Also recruited were 17 healthy controls (10 male)
unaffected by a neuromuscular disorder who were spouses (14) or
siblings (3) of patients with DM; sibs were normal on clinical ex-
amination and DNA mutation analysis. Sibs and spouses were cho-
sen as controls to reduce the overall genetic (sibs) and environ-
mental (spouses) variability and because they were an easily ac-
cessible group. Exclusion criteria were previous reluctance to par-
ticipate in clinical studies, place of residence greater than 100 miles
from Cardiff, inappropriate social situation, and nightshift work.
The tests were performed in the patients’ homes or in that of a rela-
tive. A physician (M.F.P.) and a psychologist (H.S.) administered
the tests, except for some of the CMT and sibling controls, in whom
the psychological tests were administered by two different psy-
chologists but following the same protocols. We noted the follow-
ing factors: age, sex, marital status, employment status (employed,
unemployed), educational level (age of school leaving and formal
qualifications), height, weight, alcohol intake, smoking history,
use of any drugs which may cause sleepiness drugs, previous ill-
ness. A self-rating scale of general health (perceived health status)
was administered, with the classifications of excellent, good, fair
and poor.

A total of 35 DM patients agreed to participate in the study: 
22 women and 13 men. The 8 who did not participate had a vari-
able severity of disease; seven were not willing to take part (some
because they were working) and one was excluded because of dis-
tance from Cardiff. DM, control and CMT groups were similar in
age, body mass index (BMI), educational level, perceived health
status and alcohol intake, with no statistical significance between
the groups for these variables (Table 1). Those who were working
comprised 29% of DM patients, 62.5% of healthy controls and
46% of CMT controls. There was no significant difference in pre-
vious history of respiratory illness, smoking or use of potentially
sedative drugs. The controls were mainly healthy spouses of DM
subjects. One control was found to have a mild degree of neuro-
muscular disability due to a vertebral disorder (already diagnosed)
and was excluded from subsequent analysis.

Physical measurements relating to somnolence

Respiratory function was assessed by: history of respiratory illness,
episodes of cough or chest infection over previous year necessitat-
ing use of antibiotics, breathlessness, graded as follows: 0 = no
breathlessness on walking uphill at a pace sufficient to keep up with
others; 1 = no breathlessness, but further exertion limited by mus-
cular weakness; 2 = breathless on flat ground, keeping up with oth-
ers; 3 = breathless at rest. Any evidence of paradoxical abdominal
movement on lying supine during quiet breathing was noted; sit-
ting and supine spirometry was undertaken, and forced vital ca-
pacity (FVC) expressed as a percentage of that expected for age, sex
and height.

Swallowing was quantitatively assessed using a timed swallow-
ing test [24] of 150 ml water. Coughing after or during the test was
noted. The results were corrected for age and sex [25].

Skeletal muscle strength was assessed by a summated muscle
force score for six muscle groups (cervical flexion, bilaterally for
shoulder abduction, wrist extension, pinch grip, first dorsal in-
terosseous, ankle dorsiflexion) using the Medical Research Coun-
cil scale [26].

Level of mobility was assessed by the Rivermead Mobility In-
dex [27] and also by walking time [28, 29] over 20 m with one turn.
Where this was not possible because of lack of space, the longest
distance available was used, and the velocity of walking calculated.
Use of a walking aid was noted.

Degree of disability by a 50-item questionnaire of instrumental
activities of daily living (IADL) [30]. Each item was assigned a
score from 1 to 5, with 1 being no physical difficulty and 5 being
very great physical difficulty indeed. For items which could not be
scored it was noted whether this was because of physical inability,
or because it would not be performed anyway (e.g. because an-
other family member would usually do the task). As not all items
would be performed by a particular person, the score was expressed
as a mean score, i.e. if there was no physical difficulty with any
item, the score would be 1.

Somnolence

The ESS was used [31, 32]. This is a well-validated self-rating
scale of daytime sleepiness, that assesses the likelihood of the sub-
ject to fall asleep under various situations that would be experi-
enced during a normal day. The items used in the ESS are:

– Sitting and reading
– Watching TV
– Sitting, inactive in a public place
– As a passenger in a car for an hour without a break
– Lying down to rest in the afternoon when circumstances permit
– Sitting and talking to someone
– Sitting quietly after lunch without alcohol
– In a car while stopped for a few minutes in traffic

Each question is scored by the participant in the following way: 0 =
would never doze, 1 = slight chance of dozing, 2 = moderate chance
of dozing, 3 = high chance of dozing. The maximum attainable
score is therefore 24.
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Table 1 Age, BMI, educa-
tional level, perceived health
status and alcohol intake given
as mean (standard deviation,
SD) or median (range)

Variable Myotonic Healthy CMT
dystrophy controls

Age [mean (SD)] 42 (11.6) 46 (11.8) 47 (14.3)
BMI [mean (SD)] 26.1 (4.8) 25.1 (4.0) 23.3 (2.1)
Educational level [median (range)] 0 (0–2) 1 (0–2) 1 (0–2)
Perceived health status [median (range)] 3 (1–4) 3 (2–4) 3 (1–4)
Alcohol intake [median (range)] 0 (0–24) 1 (0–20) 6 (6)



Scores on the ESS are known to be correlated with those on 
the MSLT. A score of 16 has been taken to show a high level of
daytime somnolence [31]. Sleep propensity of an ESS item was cal-
culated from the mean scores for an ESS item in a particular sub-
ject group, these scores were then ranked from highest to lowest
[33]. A verbal assessment of daytime sleepiness was made using
four semi-structured questions regarding the (a) quantity, (b) hand-
icap, (c) explanation for and (d) methods of coping with daytime
somnolence if it was present. If subjects coped by sleeping they
were asked if this refreshed them. The subjective impression of
daytime somnolence (‘Do you feel sleepy during the day?’) was
scored on a scale of 0 = no sleepiness, 1 = sometimes sleepy dur-
ing the day, 2 = always sleepy during the day. Individuals who had
daytime somnolence were also asked to rate the problem caused by
this on a scale of 0–5, those without daytime somnolence were
scored as having no problem.

Night-time sleep was assessed using a sleep diary filled in for
14 consecutive nights [34]. Participants recorded the time taken to
fall asleep (to the nearest 30 min), number of times of waking with
difficulty in getting back to sleep (0, 1–2, 3–4, 5 or more), quality
of sleep (scale of 0–5, 0 = extremely poor), and number of hours
slept (to the nearest 30 min). A mean figure for each item was cal-
culated from the 14 nights.

Cognitive tests

The following psychological assessments used were: Modified
Mini-Mental State [35] (maximum score 100), the digit span com-
ponent of the Wechsler Adult Intelligence Scale-Revised, Adult
Memory and Information Processing Battery (AMI-PB) cancella-
tion test, (results were corrected for hand motor speed) [37], Stroop
neuropsychological screening test [38]. In the latter test the indi-
vidual completed a colour-word task and his/her score was the num-
ber of correctly completed items on this, corrected for age and sex
to give a percentile score. The probability of nonspecific brain dam-
age was assessed from the percentile score using appropriate ta-
bles. Subjects who were colour blind were excluded from this test,
and glasses were worn to correct refractive errors if necessary. The
subject was asked beforehand whether he or she could see the
words and colours properly, and good light conditions were used.

Affective state

Affective state was measured by the Beck Depression Inventory
(BDI) [39] and the Hospital Anxiety and Depression Scale (HAD)
[40].

Molecular studies

Molecular studies had been carried out previously on this set of pa-
tients. Where the information was available, the size of the abnor-
mally expanded CTG repeat (x) was measured (taking the mid-
point of any smears) and classified as:

1 = x < 0.5 kb, 2 = 0.6 ≤ x ≤ 1.0 kb, 3 = 1.1 ≤ x ≤ 1.5 kb, 
4 = 1.6 ≤ x ≤ 2.0 kb, 5 = 2.1 ≤ x ≤ 2.5 kb, 6 = 2.6 ≤ x ≤ 3.0 kb, 
7 = 3.1 ≤ x ≤ 3.5 kb, 8 = x ≥ 3.6 kb

Statistical tests

One-way analysis of variance (ANOVA) and Kruskal-Wallis one-
way ANOVA were used to compare means according to distribu-
tion, with post hoc Scheffé and Mann-Whitney U tests, respec-
tively, to ascertain significant differences between groups. Where
dichotomous variables were compared, the χ2 test was used. Spear-

man’s rank correlation coefficient was used to investigate correla-
tions within a subject group (i.e. DM, control or CMT control).
The statistical package used was SPSS for MS Windows Release
6.1.2. It was estimated that the number of subjects necessary for a
study with statistical power of 80%, using the ESS score as the
primary comparator, a difference of 3 in the ESS and an estimation
of standard deviation for normal subjects of 3.9 as taken from the
original study by Johns [31] would be 42 DM patients and 21
healthy controls [41]. However, the standard deviation in a group
of DM patients was unknown.

Ethical approval

The study was granted ethical approval by the local research ethics
committee. Written consent was obtained from patients and controls
who were sent a letter explaining the study.

Results

Somnolence

The mean ESS scores for DM and CMT patients were
10.9 and 10.5, respectively, whereas that for healthy con-
trols was 3.6. This difference between groups was signifi-
cant, as assessed by one-way ANOVA (P < 0.0002), al-
though the majority of the scores for the DM and CMT
groups were still below 16, the level at which the ESS
score is considered abnormal. On answering the question
‘Do you feel sleepy during the day?’ DM subjects scored
a significantly higher score than CMT or unaffected con-
trols. The situations which had the greatest sleep propen-
sity were similar in all three groups. Even when patients
with clinically significant levels of depression (defined by
a BDI score ≥ 15) were excluded, there was still a signif-
icant difference between patients and unaffected con-
trols. Numbers completing the ESS were 35 DM subjects,
16 normal controls, 13 CMT controls.

Of the 22 DM subjects who reported sleeping in the
day, 13 specifically mentioned that they were often not re-
freshed afterwards, 7 did feel refreshed, 1 was not sure.
Reasons given for sleepiness varied, with 10 patients not
being able to give an explanation or putting it down to the
disorder, 4 mentioned lack of sleep; 3 mentioned activity
during the day. Coping strategies also varied: 11 patients
said that nothing worked (although 4 of these were re-
freshed after a nap), others coped by moving around, drink-
ing coffee, or eating/drinking. In contrast for the 5 persons
with CMT who reported regular daytime sleepiness this
tended to be related more to activity, and they all had suc-
cessful coping methods either by sleeping or keeping busy.
A detailed breakdown of these answers is available. DM
patients slept longer on average (Table 2), but quality of
sleep, episodes of waking, and time to fall asleep were
similar in all groups. Numbers completing the sleep diary
were 34 DM subjects, 16 normal controls, 11 CMT con-
trols.

To summarise, daytime sleepiness was greater in both
DM and CMT groups than in unaffected controls. The av-
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erage number of hours slept was greater in DM patients
than in the other two groups.

Relationships of other factors to daytime sleepiness

Breathlessness (r = 0.53, P < 0.001, n = 35), quality of
nocturnal sleep (r = –0.52, P < 0.002, n = 34), HAD score
(r = 0.59, P < 0.001, n = 34) and IADL mean score (r = 0.73,
P < 0.001, n = 35) showed significant correlations with
daytime sleepiness (corrected for multiple tests). Mea-
sures not correlated were: number of hours slept at night.
AMI range, Stroop percentile, FVC [and forced expira-
tory volume in 1 s (FEV1)], FVCsitting/FVCsupine, swallow-
ing capacity, BMI, use of potentially sedative drugs and
length of time since first symptoms of DM. There was a
similar but weaker pattern of correlations in the CMT
group. Analysis of the subgroup of patients who had ESS
scores greater than the median score (11) using the same
comparisons as above also showed a significant correla-
tion with total HAD score (P < 0.04, r = 0.49) and the
mean IADL (P < 0.007, r = 0.610) but not with the BDI.
Analysis of the smaller group of DM patients with scores
greater than 16 did not show any significant correlations.

There was no significant correlation between the size
of the abnormally expanded CTG repeat and daytime
sleepiness (r = 0.29, P = 0.16, n = 24), but as expected
there was a significant negative correlation between repeat
size and age at onset of symptoms (r = 0.43, P = 0.04, 
n = 24).

Multiple regression analysis

The groups were taken together in a stepwise multiple re-
gression analysis. When CMT and DM were considered
on their own as variables, this explained 24% of the vari-
ance (P < 0.0002), but when the IADL and HAD scores
were also entered into the equation, these variables added
only a further 9% of variance (not significant at the 5%
level). The IADL mean accounted for 49% of the variance
with an additional 2% being added by the HAD score and
a further 7% by considering DM and CMT as variables.

Comparison between DM and control groups

There was no significant difference in impairment or dis-
ability between DM and CMT control groups (Table 3),
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Group results Significance (P)

DM UA CMT One-way DM vs. DM vs. CMT vs.
ANOVA UA CMT UA

ESS score [0–24; mean (SD)] 11 (6.1) 3.6 (3.0) 11 (5.8) 0.0002 < 0.0001 0.74 < 0.0001
Time to fall asleep [min; 30 (17–43) 30 (17–30) 30 (19–45) 0.65 – – –

median, (IR)]
Sleep duration [h; mean (SD)] 8 (0.22) 7 (0.24) 6 (0.27) < 0.0001 0.003 0.001 0.08
Sleep quality [median, (IR)] 3.3 (2.8–4.5) 3.4 (2.6–4.0) 2.8 (2.5–3.6) 0.34 – – –
Times waking [median (IR)] 1 (0.5–1.5) 1 (0.5–1.6) 2 (1.3–2.6) 0.06 – – –

Test Group results Significance (P)

DM UA CMT One-way DM vs. DM vs CMT vs.
ANOVA UA CMT UA

Muscle force score [max. = 55; 44.5 (39–47) 55 43 (36.5–52) < 0.0001 < 0.0001 0.82 < 0.0001
median (IR)]

RMI [max. = 15; median (IR)] 12 (11–15) 15 13 (15–10) < 0.0001 < 0.0001 0.93 0.0001
AMI-WR% 1.0 (0–1.75) 3 (2–4) 2 (0–3) < 0.0001 < 0.0001 0.22 0.03
IADL (median (IR)] 2.1 (1.4–2.9) 1.3 (1.0–1.2) 2.1 (1.3–3.3) 0.0003 0.0003 0.78 0.0027
Walking time (m/s; mean [SD]) 0.9 (0.35) 1.4 (0.44) 1.0 (0.39) 0.003 0.001 0.78 0.009

Table 2 Daytime sleepiness and sleep diary in DM patients, unaf-
fected controls (UA) and CMT controls (CMT): group results given
as mean (standard deviation, SD) or median (interquartile range,

IR) according to distribution, and P value for all three groups as
calculated by oneway ANOVA, and for paired groups as calcu-
lated by Mann-Whitney U test or t test according to distribution

Table 3 Physical impairment and disability (summated muscle
force score; Rivermead mobility index, RMI; AMI-PB percentile
score for writing speed, AMI-WR%; IADL total, %; walking ve-
locity) in DM patients, unaffected controls (UA) and CMT controls
(CMT): group results given as mean (standard deviation, SD) or

median (interquartile range, IR) according to distribution, and P
value for all three groups as calculated by one-way ANOVA, and
for paired groups as calculated by Mann-Whitney U test or t test
according to distribution



but both groups were more disabled than unaffected con-
trols. Cognitive function tests (Table 4) showed lower
scores for DM in AMI-PB cancellation test and Stroop
percentile value. DM patients had reduced FEV1 and
FVC, and reported breathlessness at a lower degree of ex-
ercise (Table 4). Only two DM patients and one CMT pa-
tient had a ratio of FVCsupine to FVCsitting lower than 75%,
and none had an ESS score lower than 16. There was no
difference between groups in swallowing capacity, al-
though some of the DM patients had very low values.
There was also no statistical difference in the presence of
coughing during or after swallowing; however, this did
occur in 4 of the DM group, but not at all the other two
groups.

DM patients had higher depression scores (depression
component of HAD) than CMT or unaffected controls.
There was a significant difference between DM and un-
affected controls in the somatic/performance and total
BDI scores but not its cognitive/affective component
(Table 4).

Discussion

In conclusion, this study shows higher levels of daytime
sleepiness in DM patients, which are most closely related
to the degree of disability. There was a similar relation-
ship in CMT patients. Although higher than unaffected
controls, the mean ESS score in both of these groups was
still within the range considered as normal for the ESS.
The simple respiratory function tests used in this study –
percentage of predicted FVC and FVCsupine/FVCsitting – were
not correlated with somnolence in DM. However, patients
occasionally present with hypersomnolence clearly sec-
ondary to hypercapnic respiratory failure, often against a
background of a previous lower level of somnolence, and
therefore an increase in somnolence, other evidence of
respiratory failure or severe dysphagia should alert the
clinician to this possibility. Breathlessness was signifi-
cantly higher in the DM group and was correlated with
somnolence, in contrast with respiratory function tests.
This may be a reflection of the scale used – some DM pa-
tients did not achieve a score of 0 because of difficulty in
walking uphill. However, this could also be viewed as a
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Group results Significance (P)

DM UA CMT One-way DM vs.
ANOVA UA

Cognitive function
AMI-PB [adjusted score, max. 155; 59 (51–66) 77 (58–100) 96 (66–121) 0.0002 0.005

median (IR)]
Stroop probability [median (IR)] 0.875 (0.63–0.97) 0.34 (0.02–0.77) 0.23 (0.11–0.45) < 0.001 0.001
Stroop percentile [median (IR)] 3.5 (2–9.5) 27.5 (8–65) 32 (10–50.5) 0.0003 0.002

Respiratory function
Breathlessness (0–3; median (IR)] 2 (0–2) 0 (0–2) 1.0 (0–2) 0.016 0.003
FEV1 [% exp.; mean (SD)] 65 (17) 91 (14) 88 (17) < 0.0001 < 0.001
FVC [% exp.; mean (SD)] 59 (18) 85 (17) 87 (19) < 0.0001 < 0.001

Swallowing function
Swallowing capacity [% exp.; median (IR)] 46 (31–89) 73 (55–117) 91 (42–139) 0.063 –

Affective state

BDI
Overall score [median (IR)] 9 (6–18) 4 (1–10) 7 (4–9) 0.036 0.019
Somatic/performance components 5 (3–8) 3 (0–4) 4 (2–7) 0.01 0.003

[median (IR)]
Cognitive component [median (IR)] 4 (1–10) 2 (0–5) 2 (1–5) 0.18 –

HAD
Overall score [median (IR)] 13 (10–17) 8 (6–13) 8 (6–14) 0.16 –
Depressive component [median (IR)] 5 (4–8) 2 (1–4) 3 (3–5) 0.002 0.002
Anxiety component [median (IR)] 8 (4–9) 8 (4–12) 5 (4–11) 0.86 –

Table 4 Cognitive, respiratory and swallowing functions and af-
fective state (Stroop neuropsychological screening test expressed
as probability of brain damage and percentile of expected value;
FEV1, FEC, swallowing capacity are shown as percentage of ex-
pected values for age, sex and height) group results given as mean

(standard deviation, SD) or median (interquartile range, IR) ac-
cording to distribution, and P value for all three groups as calcu-
lated by one way ANOVA, and for paired groups as calculated by
Mann-Whitney U test or t test according to distribution



functional indicator of respiratory insufficiency which may
contribute to daytime sleepiness.

There may be component of sleepiness relating to low
mood; however, the overlap in symptoms between de-
pression and DM makes the affective state difficult to as-
sess, and some of the answers to statements in the BDI
may therefore be contaminated by physical limitations due
to DM. No scale is free of such problems, which means
that higher scores on such scales should be interpreted
with caution and false positives are likely. Previous
studies have found people with DM to have higher scores
on scales used for measuring depression [42–44]. In this
study the total BDI, the BDI somatic/performance sub-
scale and the HAD depression subscale showed a differ-
ence between groups, but the total HAD score did not. If
this difference can be taken as an accurate reflection of re-
ality, this could be due to a common underlying factor
such as disability. Comparing DM subjects with limb gir-
dle muscular dystrophy subjects, Duveneck et al. [43]
concluded that it was the progressive and disabling nature
of the disorder which leads to this increase in depression
symptoms, whilst Brumback et al. [42], who did not use a
control group, concluded on the basis of its prevalence
and response to tricyclic antidepressants that depression is
an intrinsic abnormality in DM. The potential for false
positives using overall scores and our findings subsequent
to finer analysis eliminating somatic features would chal-
lenge the conclusion that depression is intrinsic to DM. If
depression is a factor it may be largely a result of the ad-
ditional life stresses caused by disability.

The CMT group was chosen primarily to control for
the possible effect of disability on sleepiness and did
show an increased level of daytime sleepiness. Diaphrag-
matic function may, infrequently, be affected in CMT, but
only one patient in the group studied had a FVCsupine less
than 75% of that sitting. Disability was the main way in
which CMT patients differed from the unaffected control
group. The strongest correlation of the ESS score was
with the IADL score in DM subjects and CMT controls,
and multiple regression analysis suggests that disability
was the factor associated with somnolence. It is possible
that this is a causal association, and that the degree of dis-
ability affects the level of sleepiness. This would be quite
plausible as more ‘effort’ would have to be put into activ-
ities of daily living. A study of gait in DM patients [45]
has postulated that excessive and abnormal use of the hip
musculature contributes to fatigue in DM.

A correlation of disability with sleepiness has been
found for other disabled patient groups such as those with
rheumatoid arthritis [46–48] although disturbed sleep due
to pain is an important factor in that patient group. How-
ever, as some of the DM patients had relatively high ESS
scores and a low level of disability, there may be a further
component to somnolence than those assessed in this
study. Other factors which suggest this are the fact that
somnolence may be apparent as one of the earlier symp-

toms of the disorder; with many patients reporting prob-
lems with sleepiness for years even before DM was diag-
nosed; and that the quality of sleepiness differed from that
in CMT when assessed by structured questions, in that
many of the DM patients did not feel refreshed after sleep-
ing, and fewer patients attributed it to exertion. This com-
ponent may be central in origin, and further studies on this
aspect are necessary.

Subjectively rated sleep quality did not differ between
groups, although it was correlated significantly with day-
time sleepiness. This may be due to a true difference in
sleep quality or to a subjective assumption by the patient
due to a lack of refreshment obtained from sleep; subjec-
tive sleep quality would also be affected by depression,
and the association with ESS may therefore be due to this.
A difference in patient-reported (i.e. subjective) sleep
quality in DM has been noted previously whereas sleep
quality assessed by sleep staging was not different from
that in controls [13].

The AMI-PB and Stroop scores, used as measures of
concentration, vigilance and selective attention were not
correlated strongly with somnolence, but they did differ
strongly between groups. The reduction in Stroop scores
has been found previously [49, 50], but it has been postu-
lated that this is due to the interference effect of dysarthria
rather than a central cognitive abnormality. However, the
AMI-PB allows poor hand function to be accounted for,
removing the element of peripheral motor deficit; the
lower scores obtained thus do imply a central cognitive
abnormality. Neurophysiological studies have also indi-
cated impairment in cognitive and information processing
[51]. Therefore there is evidence for a central processing
abnormality in DM which could affect the level of
arousal. A difference in cognitive tests between mater-
nally and paternally inherited DM has been found previ-
ously [52]; this was not shown in our study, and in previ-
ous studies it may have simply reflected severity of the
disorder.

Greater daytime somnolence than in unaffected individ-
uals and the differences in measures of concentration and
vigilance raise important questions concerning the safety
of DM patients and others in situations such as driving,
operating heavy machinery and other jobs where contin-
ued vigilance is necessary for safety. If the patient is thought
to be likely to fall asleep whilst driving, he/she should be
advised not to drive and to inform the licensing authority.

A limitation of this study was the lack of polysomnog-
raphy and of blood gas monitoring. While this weakens
the ability to comment on the quality of night-time sleep,
the sleep diary does provide valid information concerning
the patients’ perception of their sleep. Polysomnography
has been used previously to study sleep-disordered breath-
ing in DM [8, 9, 12, 13, 15–17, 19, 22], and the purpose
of this study was to investigate somnolence from a differ-
ent perspective. One of these studies has investigated the
relationship between sleep-disordered breathing and som-
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nolence in DM and found them not to be related [16].
Somnolence is an inherently subjective state, and there is
no ‘gold standard’ against which to measure it. Other lim-
itations were the subjectiveness of the sleep diary, as al-
ready noted, and the risk that the sleeping habits of the con-
trol group (spouses) were affected by the DM group (thus
possibly minimising differences in sleep quality), although
it would be plausible to expect that over time spouses
would have adapted to disturbance by their partner and
would either have begun sleeping separately or have been
less disturbed.

We suggest that a helpful clinical approach to sleepi-
ness in DM is to inform the patient that it is often a prob-

lem, to assess whether somnolence is presenting a danger
to the patient or others, to consider possible coping strate-
gies and advise them, and to note any changes in the de-
gree of sleepiness which may indicate that an extra factor
is now contributing to somnolence, such as ventilatory
failure or depression.
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