
Biological Psychiatry

Original Paper

Neuropsychobiology 2004;50:21–27
DOI: 10.1159/000077937

Perception of Dreams and Subjective
Sleep Quality in Patients with
Myasthenia gravis

Svenja Happea,b Gerhard Klöscha Josef Zeitlhofera

aDepartment of Clinical Neurology, University of Vienna, Vienna, Austria; bDepartment of Clinical Neurophysiology,
University of Göttingen, Göttingen, Germany

Svenja Happe, MD
Department of Clinical Neurophysiology, University of Göttingen
Robert-Koch-Strasse 40
DE–37075 Göttingen (Germany)
Tel. +49 551 398453, Fax +49 551 3912651, E-Mail shappe@gwdg.de

ABC
Fax + 41 61 306 12 34
E-Mail karger@karger.ch
www.karger.com

© 2004 S. Karger AG, Basel
0302–282X/04/0501–0021$21.00/0

Accessible online at:
www.karger.com/nps

Key Words
Myasthenia gravis W Sleep W Dream recall W Depression W

Pittsburgh Sleep Quality Index W Epworth Sleepiness
Scale

Abstract
Objectives: Recent reports have led to the hypothesis of
a central nervous system involvement in myasthenia
gravis (MG). As the central cholinergic system also plays
an important role in sleep/wake rhythms and in the regu-
lation of REM sleep, sleep perception and dreaming may
be altered in MG patients. Patients and Methods: Seven-
teen consecutive patients with MG (mean age 49.5 B
13.6 years) and 14 healthy controls (mean age 50.5 B
16.0 years) were investigated by means of the Self-Rat-
ing Depression Scale, Self-Rating Anxiety Scale, Quality
of Life Index, Pittsburgh Sleep Quality Index, and Ep-
worth Sleepiness Scale as well as a self-rating question-
naire for sleep and awakening quality and dreaming for 2
weeks. Results: Subjective sleep and awakening quality
and sleep efficiency were reduced (p ! 0.05), and the
number of nocturnal awakenings (p = 0.02) as well as
dream recall frequency (p = 0.02) were increased in

patients with MG. Patients reported more often body-
related and tactile sensations during dreaming (p =
0.001) and dreamed less often visually (p = 0.04). Dream
content, emotions, and dream sources did not differ
between both groups. Whereas the number of awaken-
ings was related to dream recall frequency in healthy
controls, no such a relationship was found in the patient
group. Conclusion: There is no clear evidence for the
arousal-retrieval model of dream recall in patients with
MG, but more for the continuity hypothesis of dreaming.
Other factors such as the functional state of the brain,
possibly related to a central cholinergic involvement in
MG or its anticholinesterase treatment, may be impor-
tant in explaining dream recall in this patient group.

Copyright © 2004 S. Karger AG, Basel

Introduction

An antibody-induced blockage of nicotinergic acetyl-
choline receptors (AchRs) at the motoric end plate results
in myasthenia gravis (MG). The main symptom is an
abnormal and fluctuating weakness of certain voluntary
muscles requiring therapy with anticholinesterase inhibi-
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tors [1]. Acetylcholine is also an important neurotransmit-
ter in the central nervous system: cholinergic neurons are
located in the brainstem, as a main part of the ascending
reticular activating system and in the cerebrum (e.g. the
basal ganglia). The central cholinergic system also plays
an important role in sleep/wake rhythms and in memory
functions [2, 3]. Pontine cholinergic neurons are involved
in the regulation of REM sleep when noradrenergic and
serotonergic neurons are inactive [4, 5]. Long-lasting,
tonic REM sleep effects such as EEG desynchronization
are mediated by muscarinergic AchRs, whereas short-last-
ing, phasic phenomena such as rapid eye movements are
mediated by nicotinergic AchRs [6]. Reports of memory
dysfunction [7–12], reduction of REM sleep [13, 14], and
detection of AchR antibodies in the cerebrospinal fluid
[15–17] have led to the hypothesis of a central nervous
system involvement in MG. However, Whiting et al. [18]
could show that serum AchRs of MG patients were not
deposited at nicotinergic AchRs of the human brain
because AchRs of the skeletal muscle differ from AchRs
of the brain, and both are coded by different genes. There-
fore, it is still not clarified to date whether there is a cen-
tral impairment in MG or not [19, 20].

Only little is known about sleep quality and dreaming
in MG patients. Previous studies could show a reduction
of REM sleep [13, 14] and an increase in central sleep
apneas and hypopneas [21, 22] in patients with MG. In a
study with 13 MG patients, dreams were reported to be
more frequent, more colorful and lucid as compared to
patients with headache or multiple sclerosis, the latter
with mainly dream contents from the past. This finding
was interpreted as a result of a predominantly sensitive
and passive personality, with regressive parts in patients
with MG rather than a somatic impairment [7, 8].

The discussion about the involvement of the central
cholinergic system in patients with MG is still controver-
sial [19]. There is some evidence for the reciprocal inter-
action hypothesis published by Hobson [23], postulating a
subtle aminergic and cholinergic interaction during REM
sleep. If these cholinergic mechanisms might influence
sleep and dreaming of MG patients is still not known. The
aim of this pilot study was to ascertain the occurrence and
characteristics of body-related and tactile sensations with-
in dream experience of MG patients.

Patients and Methods

Seventeen consecutive patients out of a specialized outpatient
clinic (Department of Neurology, University of Vienna, Vienna Aus-
tria) with clinical diagnosis of MG were included in this study. MG

symptoms had to be stable and medication had to be unchanged for
at least 2 months. Fourteen healthy persons out of another study (ex-
amining subjective and objective sleep parameters) using the same
protocol served as controls. Exclusion criteria were an additional
therapy with sleep medication or other central-acting psychoactive
drugs, drug abuse and dementia. After informed consent, the follow-
ing psychometric tests and ratings were used at the morning of the
first day of examination: structured interview, neurological examina-
tion using the modified German scale of Osserman and Genkins [24]
and Masur [25] and the MG score according to Besinger et al. [26] (4
items, without vigorimetry and climbing stairs), ventilatory test
examining the vital capacity, blood test with investigation of the
AchR antibodies, Self-Rating Depression Scale (SDS) [27], Self-Rat-
ing Anxiety Scale [28], Quality of Life Index (QLI) [29], Pittsburgh
Sleep Quality Index (PSQI) [30], and the Epworth Sleepiness Scale
[31]. For the following 2 weeks, the self-rating questionnaire for sleep
and awakening quality (SSA) [32] was completed every morning (af-
ter breakfast, approximately 1 h after awakening). The self-rating
scale consists of 4 parts: sleep quality, awakening quality, somatic
complaints, and subjective estimates of total sleep time, sleep laten-
cy, sleep efficiency and number of nocturnal awakenings. In addi-
tion, a dream questionnaire with 10 categories of items [33] was filled
in every morning directly after awakening.

Mean values with simple standard deviation were used to present
the data. Statistical analysis was done with the Kruskal-Wallis test for
k-unrelated values, Mann-Whitney U test for two related values, and
the Spearman correlation coefficient. Qualitative results were ana-
lyzed using cross-tabs and the ̄ 2 test. p ! 0.05 was considered signifi-
cant.

Results

Seventeen consecutive MG patients (4 male, mean age
49.5 B 13.6 years) were included in this study and com-
pared with 14 healthy controls not significantly different
in age and sex (4 male, mean age 50.5 B 16.0 years). Fif-
teen patients were on pyridostigmine with a mean dose of
270 B 193 mg (0–780 mg); 5 patients took prednisolone
(1.25–25 mg/day), 7 patients azathioprine (50–150 mg/
day) and 4 of those both for immunosuppression. The
demographic, clinical, and psychometric data are present-
ed in table 1.

Psychometric Tests
MG patients showed significantly higher scores in the

depression scale (p ! 0.01), the anxiety scale (p ! 0.01),
and the PSQI total score (p = 0.03), reflecting a worse
state. QLI score just failed being significantly reduced
(p = 0.053) in patients. The QLI score correlated in-
versely with the SDS score (r ! –0.562, p ! 0.04) in both
groups.
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Table 1. Demographic, clinical, and psychometric characteristics of patients with MG (n = 17) and healthy controls
(n = 14)

Myasthenia gravis
(n = 17)

Controls
(n = 14)

p value

Male/female 4/13 (23.5/76.5) 4/10 (28.6/71.4) n.s. 
Age, years 49.5B13.6 (25–76) 50.7B16.0 (23–75) n.s.
Thymectomy, years ago (n = 8) 11.1B7.2 (0.5–19) – –
Osserman scale

I 1 (5.9) – –
II a 11 (64.7) – –
II b 5 (29.4) – –

Besinger total score 1.5B1.3 (0–4.3) – –
Duration of disease, years 10.5B10.5 (1–41) – –
AchR antibodies, Ìmol/ml 41.3B63.0 (0–232) – –
ESS, total score 7.4B4.3 (2–17) 7.4B4.0 (3–17) n.s.
SDS, total score 33.8B7.2 (22–46) 26.2B4.3 (20–33) 0.003
SAS, total score 33.8B8.0 (24–52) 25.8B3.2 (20–32) 0.001
QLI, total score 7.5B1.2 (5.0–9.2) 8.3B0.9 (7.0–9.7) n.s. (0.053)
PSQI, total score 6.4B3.8 (2–15) 3.4B0.9 (2–5) 0.03

Mean B standard deviation, with ranges or percentages in parentheses, tested by the Mann-Whitney test; sex was
tested with the ̄ 2 test. ESS = Epworth Sleepiness Scale; SAS = Self-Rating Anxiety Scale.

Table 2. Subjective sleep data of patients with MG (n = 17; 235 nights) and of healthy controls (n = 14; 196 nights)

Myasthenia gravis
(235 nights)

Controls
(196 nights)

p value

SSA total score 31.6B8.4 (20–62) 26.3B4.9 (20–48) !0.01
SSA subscore 1 (sleep quality) 11.6B4.1 (7–25) 9.5B3.0 (7–24) 0.01
SSA subscore 2 (awakening quality) 13.8B4.1 (8–26) 11.5B2.9 (8–26) 0.05
SSA subscore 3 (somatic complaints) 6.2B1.7 (5–12) 5.3B0.7 (5–10) 0.03
Subjective sleep latency, min 26.3B37.2 (0–294) 16.5B19.1 (0–135) n.s.
Subjective sleep efficiency, % 80.9B13.2 (27.3–100.0) 88.3B8.3 (43.8–100.0) 0.05
Subjective frequency of awakenings 2.2B1.4 (0–7) 1.4B1.6 (0–10) 0.02

Mean B standard deviation, with ranges in parentheses, tested by the Mann-Whitney test.

Subjective Sleep Parameters
The SSA total score and all SSA subscores were signifi-

cantly increased in MG patients (table 2), standing for a
subjectively reduced sleep and awakening quality and
more somatic complaints in the morning. The subjective
sleep efficiency was reduced in MG patients (p ! 0.05),
and the frequency of nocturnal awakenings was increased
(p = 0.02).

Dream Recall Frequency
There were more dream reports in MG patients (116 of

235 nights, corresponding to 49.4%) than in controls (73
of 196 nights, corresponding to 37.2%; p = 0.02). Women
reported dreaming in 48% and men in 33% of all nights
(p = 0.008). Two patients and 3 controls did not remem-
ber any dream. 48% of the patients and 58% of the con-
trols reported to play an active part in their dreams (p =
0.6). The number of dream recall in MG patients did not
correlate with any of the disease-specific and subjective
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Table 3. Percentages of dream content, emotions, sensory modes,
and dream sources of patients with MG (n = 17; 116 dream reports)
as compared to healthy controls (n = 14; 73 dream reports)

a Dream content

Myasthenia
gravis
(116 dream
reports)

Controls
(73 dream
reports)

p value

Animals 5.2 4.1 n.s.
Strangers 37.9 35.6 n.s.
Friends 31.0 42.5 n.s.
Family members 14.7 21.9 n.s.
Landscapes 12.1 21.9 n.s.
Buildings 19.0 38.4 n.s.
Objects 20.7 38.4 n.s.

b Emotions in dreams

Pleasant 24.1 37.0 n.s.
Unpleasant 10.3 8.2 n.s.
Amusing 8.6 13.7 n.s.
Frightening 6.9 9.6 n.s.
Sexually arousing 0.8 0 n.s.
Aggressive 3.5 2.7 n.s.
Emotionally charged 6.9 15.1 n.s.

c Sensory modes during dreaming

Visually 47.5 95.9 0.04
Auditory 25.9 10 0.001
Verbally 4.3 13.7 n.s.
Olfactory/gustatory 12.9 0 0.001
Tactile 12.9 0 0.001
Body-related 21.6 13.7 0.001

d Dream sources

Childhood 0.9 2.7 n.s.
Recent past 10.3 23.3 n.s.
Contemporary 13.7 17.8 n.s.
Future 6.9 2.7 n.s.
Not recallable 41.4 38.4 n.s.

sleep parameters. In patients, dreams led significantly
more often to subjective awakenings than in controls (p !
0.01). In controls, dream recall frequency correlated
weakly with SSA subscore 1 (r = 0.157, p = 0.03) and sub-
score 2 (r = 0.159, p = 0.03), and moderately with the
number of awakenings (r = 0.312, p ! 0.001).

Dream Content
Dream contents did not differ significantly between

both groups (table 3). Patients reported more often color-
less dreams than controls (p = 0.006).

Emotions during Dreaming
Emotions during dreaming did not differ between both

groups. A pleasant feeling was the most frequent emotion
in both groups (24% in MG patients, 37% in controls;
table 3).

Sensory Modes during Dreaming
Patients with MG reported more often body-related

and tactile sensations during dreaming (p = 0.001), and
also more often olfactory or gustatory and auditory senso-
ry modes (p = 0.001). Significantly less often (p = 0.035),
MG patients reported to dream visually (48 vs. 96%;
table 3).

Dream Sources
In both groups, the majority of recallable dreams were

occupied by contemporary issues for the dreamers, i.e.
recent happenings and issues, rather than events from
their past or in the future (table 3).

Discussion

The main finding of this study was that MG patients
experienced a higher dream recall frequency and more
body-related and tactile sensations as compared to
healthy controls. Moreover, MG patients reported a sig-
nificantly reduced sleep quality and an increased frequen-
cy of subjective awakenings. Dream content, emotions,
and dream sources did not differ between both groups.

It is known that reduced sleep quality and a high num-
ber of nocturnal awakenings are strongly related with
dream recall frequency [34]. This was also seen in our
sample of healthy controls, but not in the patient group. It
must be pointed out that the frequency of dream recall of
controls is very close to the normative data of the most
accurate study on controls [35]. In that study, the frequen-
cy postulated on the basis of the likelihood of awakening
during REM sleep in the morning was actually observed
in self-reports of dream experiences of a large sample of
more than 700 subjects. Since the present estimate of
dream recall in controls appears fully reliable, we cannot
account for the increased frequency of dream recall in
MG patients in terms of variations in the number of
awakenings. Therefore, there is no clear evidence for the
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arousal-retrieval model of dream recall [36] in patients
with MG.

In both groups, the majority of the recallable dreams
concerned contemporary issues for the dreamers, i.e.
recent happenings and issues, rather than events from
their past or in the future. MG patients reported signifi-
cantly more often body-related and tactile sensations dur-
ing dreaming. The latter finding may be the result of inter-
mittent neuromuscular symptoms of MG patients re-
flected in their dreams because of a possibly higher intro-
spection on body-related symptoms in this patient group.
Thus, these results can be explained according to the con-
tinuity hypothesis of dreaming, stating that dreams reflect
waking life [37, 38]. The arousal-retrieval model of dream
recall [36] and the continuity hypothesis of dreaming [37,
38], for example, could be illustrated in patients with
insomnia having an elevated dream recall, and dream
content seemed to reflect waking life stressors [39].

Several studies showed that dreams led significantly
more often to awakenings and that awakenings were gen-
erally more frequent in patients than in controls [40]. This
may indicate that other factors such as the functional state
of the brain or the process of dreaming itself, possibly
related to a central involvement in MG, have to be con-
sidered to explain dream recall in this patient group. The
central cholinergic system, involved in the regulation of
REM sleep [4, 5], is discussed to be altered in MG [7–10].
Although several authors found a reduction of REM sleep
[13, 14], it is still unclear if this is mainly caused by a
dysfunction of the central cholinergic system in MG [19].

Whether there is an increased likelihood of awakening
in REM sleep or greater accuracy of MG patients in re-
trieval operations after morning awakening could be di-
rectly tested by means of provoked awakening in the cor-
responding specific sleep stages, but unfortunately it was
not possible to record standard sleep polysomnography in
our patients. Therefore, we can only speculate whether
there is a relationship between dream recall frequency
and the awakening in REM sleep in both groups. Some
authors emphasize the differences between REM and
non-REM dreaming [41], and there is evidence that REM
dreaming is more frequent, lasts longer, and is character-
ized by bizarre, mostly visual- and emotional-driven con-
tents [42, 43]. A comparison between patients and sub-
jects in our study could not reveal any differences in these
categories.

Drugs such as corticosteroids and pyridostigmine may
also influence the functional state of the brain in patients
with MG. Pyridostigmine, an acetylcholinesterase inhibi-
tor, was reported to penetrate through the blood-brain

barrier under stressful situations because of an increase in
blood-brain barrier permeability [44]. These findings sug-
gest that peripherally acting drugs administered under
stress may reach the brain and affect centrally controlled
functions such as sleep and dreaming. There was no corre-
lation of pyridostigmine dose with sleep and dream pa-
rameters; 15 patients took pyridostigmine, and 1 of the
patients without any dream recall was not on pyridostig-
mine, whereas the other patient not taking this drug could
recall a dream each night. Therefore, drug involvement
cannot be elucidated in a study like this and requires fur-
ther investigations.

Symptoms of depression and anxiety were more pro-
nounced in patients with MG and may also have in-
fluenced dream recall and dream contents in those pa-
tients. However, previous studies could show that pa-
tients with depression recall fewer dreams with shorter
dream length and less anger [40, 45]. Therefore, one
would expect less dream recalls in MG patients.

Subjective quality of life and sleep quality is reduced in
chronic neurological disorders such as Parkinson’s disease
[46], migraine [47], epilepsy [48], and narcolepsy [49]. As
somatic complaints were increased and sleep and awaken-
ing quality as well as quality of life were reduced in MG
patients of this study, such an impairment could be con-
firmed for patients with MG as an example of another
chronic neurological disorder.

The results of the current investigation may have a
number of limitations. On the one hand, using sleep and
dream diaries are rather easy-to-apply methods to collect
data over longer time periods (i.e. for 14 consecutive
days) and therefore quite a high number of dream charac-
teristics could be collected and compared to those of
healthy control subjects. On the other hand, sleep and
dream studies conducted in sleep laboratories reveal more
reliable and better controlled results, but the artificial sur-
rounding will influence both, dream content and dream
recall frequency. Instead of written dream reports, we
used a standardized dream questionnaire, which guaran-
tees a quick, easy and more ‘objective’ analysis than writ-
ten dream reports. Although written reports offer a greater
variety of analyses (e.g. linguistic or psychodynamic ap-
proaches) and are not limited to predefined categories,
dream questionnaires provide a good overall estimation
of basic characteristics given by the dreamer. Our findings
are therefore not directly comparable to other studies
using different methodological approaches. Since MG is a
rare disease mainly seen in specialized clinics, the number
of patients in this study fulfilling the mentioned inclusion
criteria is acceptably high.
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To summarize, there is no clear evidence for the arous-
al-retrieval model of dream recall in patients with MG.
The findings rather support the continuity hypothesis of
dreaming, i.e. waking life stressors such as neuromuscu-
lar, ‘body-related’ symptoms and tactile sensations, which
were present in the patients, were reflected in their
dreams. Increased dream recall frequency may be due to
central cholinergic mechanisms of MG itself or medica-
tion. However, our data do not allow definitive infer-
ences. Further research is warranted to elucidate such a
hypothesis.
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