
should be confirmed in writing, particularly details of
medicines.'3 The reminder chart could help to satisfy
these requirements. The labelling programmes used in
general practice could easily be adapted to produce the
reminder chart. Thus patients in hospital and general
practice could be given this aid to compliance, which is
effective, cheap, and not labour intensive.

We thank the Plain English Campaign for advice on
the design of the sheet and Loma Legg of Janssen
Pharmaceuticals for advice on statistics. The research was
funded by Yorkshire Regional Health Authority.
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Abnormalities ofsleep in patients with the chronic fatigue syndrome

Richard Morriss, Michael Sharpe, Ann L Sharpley, Philip J Cowen, Keith Hawton, Julie Morris

Abstract
Objective-To determine whether patients with

the chronic fatigue syndrome have abnormalities of
sleep which may contribute to daytime fatigue.
Design-A case-control study of the sleep of

patients with the chronic fatigue syndrome and that
ofhealthy volunteers.
Setting-An infectious disease outpatient clinic

and subjects' homes.
Subjects-12 patients who met research criteria

for the chronic fatigue syndrome but not for major
depressive disorder and 12 healthy controls matched
for age, sex, and weight.
Main outcome measures-Subjective reports of

sleep from patients' diaries and measurement of
sleep patterns by polysomnography. Subjects'
anxiety, depression, and functional impairment were
assessed by interview.
Results-Patients with the chronic fatigue syn-

drome spent more time in bed than controls (544 min
v 465 min, p< 0.001) but slept less efficiently (90% v
96%, p <0.05) and spent more time awake after
initially going to sleep (31.9 min v 16-6 min, p < 0.05).
Seven patients with the chronic fatigue syndrome
had a sleep disorder (four had difficulty maintaining
sleep, one had difficulty getting to sleep, one had
difficulty in both initiating and maintaining sleep,
and one had hypersomnia) compared with none of
the controls (p=0.003). Those with sleep disorders
showed greater functional impairment than the
remaining five patients (score on general health
survey 50.40/o v 70.40%, p < 0 05), but their psychiatric
scores were not significantly different.
Conclusions-Most patients with the chronic

fatigue syndrome had sleep disorders, which are
likely to contribute to daytime fatigue. Sleep dis-
orders may be important in the aetiology of the
syndrome.

Introduction
The chronic fatigue syndrome has been defined as

fatigue that is medically unexplained, has lasted at least
six months, and is associated with impaired physical
and mental functioning.' One of the commonest symp-
toms of the syndrome is subjective impairment of
sleep.2 That this might be important in the syndrome's
aetiology is suggested by the finding that experimental
manipulation of sleep leads to increased fatigue.3 There

have not, however, been any controlled studies of sleep
patterns in patients with the chronic fatigue syndrome.
Many patients with the chronic fatigue syndrome

also meet the criteria for major depressive disorder.4
About 60-70% of outpatients with major depressive
disorder have a specific sleep abnormality of a short-
ened interval from the start of sleep to rapid eye
movement sleep.5 It is therefore important to study the
sleep of patients with the chronic fatigue syndrome
who do not also have major depressive disorder. We
have conducted a case-control study of such patients,
using both subjective and objective measures of sleep.

Subjects and methods
We recruited the first 12 patients from the infectious

disease outpatient clinic of a teaching hospital who met
the following criteria: the patient's principal complaint
was of subjective fatigue; the fatigue had been present
at least half of the time for at least six months; fatigue
was not a lifelong complaint; physical and mental
functioning were both affected, with at least two types
of activity (out of housework, recreation, social
activity, occupation or studies, and independent
living) being substantially impaired; the examining
physician could find no evidence of physical disease;
and, on a standardised psychiatric examination,6 the
patient did not meet criteria for major depressive
disorder.7 Thus the patients were not selected because
of reported problems with sleeping. The patients were
individually matched for age (within five years), sex,
and weight (within 10 kg) with healthy controls
recruited from hospital staff.

Exclusion criteria for both patients and controls
were the use of psychotropic drugs in the preceding
three months, intake of more than six units of alcohol
four times a week in the preceding three months, and a
body mass index (weight (kg)/(height (m))') of < 18 or
> 25. All subjects gave their informed consent to
participate in the study, which was approved by the
local psychiatric ethics committee.

Subjective assessment of sleep-The subjects kept a 24
hour diary of their sleep covering nine nights,
including the two nights that polysomnograms were
recorded. They recorded when they switched off their
lights to go to sleep; the estimated time when they fell
asleep; how often they woke in the night; the time of
final awakening; the total time spent in bed; the quality
of sleep (rated on a 10 cm visual analogue scale from
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worst ever (0) to best ever (100)); and how they felt in
the morning in terms of mood, sleepiness, pain,
weakness, and stiffness. They also recorded whether
they had been disturbed by the recording equipment
on the two nights of recording (rated on a five point
scale of severity from not at all (0) to extremely (4)).

Objective assessment of sleep-Sleep montage
electrodes were attached to the subjects and checked in
the laboratory. The subjects then returned home to
sleep in their own beds. Sleep records were obtained
with a cassette recording system (Medilog 9000-11,
Oxford Medical). The electroencephalogram was
recorded from C4-A1 and C3-A2 sites. An electro-
oculogram and a submental electromyogram were also
recorded. The sleep records were automatically
analysed (Medilog sleep stager SS90 111) and visually
checked by an experienced sleep technician (ALS).
The records were analysed to determine the percentage
of time spent in ot rhythm in sleep stages 2, 3, and 4. If
more than 25% of the time was spent in a rhythm we
considered the patient to have the a non-rapid eye
movement sleep abnormality found in fibromyalgia or
fibrositis (a syndrome of muscle aches, muscle tender-
ness, and fatigue similar to chronic fatigue syn-
drome).8 We also used the analysed records to detect
the following sleep disorders: hypersomnia (if a
patient's mean duration of sleep each night was more
than two standard deviations above the mean for the
control group); difficulty in initiating sleep (if a patient
took more than one hour to get to sleep after turning
out the lights); and difficulty in maintaining sleep (if a
patient's mean time spent awake during the night was
more than two standard deviations above the mean for
the control group).

Clinical assessment The subjects completed the
brief symptom inventory, a measure of a range of
psychiatric symptoms,'0 and the hospital anxiety and

TABLE I-Functional impairment and psychiatric scores of patients with the chronic fatigue syndrome and
controls

Patients Controls Difference (95%
(n= 12) (n= 12) confidence interval) p Value

General health survey (%)* 61-3 100 32-7 (11-9 to 66-8) < 001
Briefsymptom inventory* 31-0 5-5 27-0 (9 0 to 29-0) < 0-05
Hospital anxiety and depression scale:

Depressiont 5-4 0 9 4-5 (2-6 to 6 4) < 0 001
Anxietyt 6 1 2-8 3-3 (11 to5 5) <0 01

*Median values compared by Wilcoxon matched pair rank sum test.
tMean values compared by paired t test.

TABLE II-Data on sleep reported by patients with the chronic fatigue syndrome and controls (values
averaged over nine nights)

Patients Controls Difference (95%
(n= 12) (n= 12) confidence interval) p Value

Timeinbed(min)* 561 491 70(38to101) <0001
Time asleep (min)t 446 461 - 14 (- 74 to 45) NS
Time taken to fall asleep (min)t 22-2 2-5 17 8 (8-0 to 42 0) < 0 05
Noofperiodsawaket 1 8 0 7 1-3 (0-4 to 1-9) <0 01

*Mean values compared by paired t test.
tMedian values compared by Wilcoxon matched pair rank sum test.

TABLE iII-Data (in minutes) from polysomnograms of patients with the chronic fatigue syndrome and
controls (values averaged over two nights)

Patients Controls Difference (95%
(n= 12) (n= 12) confidence interval) p Value

Time in bed* 544 465 79 (47 to I 1 1) <0001
Time asleep* 442 425 17 (-25 to 58) NS
Sleep latencyt 12-2 7-8 12 (-6 to 16) NS
Sleep efficiency (%)* 90.0 95 5 -5.4 (-10 to 1) < 0 05
Time awake after start of sleept 31-9 16-6 18 5 (10 to 56) < 0 05
Stage 1 sleep* 46-7 42-3 4-4 (-13 to 21) NS
Stage 2 sleep* 214 190 24 (-35 to 59) NS
Slow wave (stages 3 and 4) sleep* 88-9 98-8 -9 9 (-34 to 14) NS
Rapid eye movement sleep* 92-4 93 9 1-5 (-11 to 8) NS
Rapid eye movement latencyt 83-8 76-0 12-8 (-1 to 29) NS
a Rhythm in stages 2, 3, and 4 of sleep (%)* 7 1 6-0 07 (- 5 to 8) NS

*Mean values compared by paired t test.
tMedian values compared by Wilcoxon matched pair rank sum test.

depression scale." We examined the patients with the
chronic fatigue syndrome for psychiatric disorders
with the structured clinical interivew for Diagnostic and
Statistical Manual of Mental Disorders Third Edition,
Revised.6 We assessed the subjects' functional impair-
ment with four subscales (physical, role, social
functioning, and pain) of the short form general health
survey of the medical outcome study.'2 We recorded
the score on each subscale as a percentage of the
maximum and used the mean of the four scores as a
measure of functional impairment. We also took a
history of complaints of pain and fatigue and per-
formed a physical examination to elicit tender points,
looking at criteria diagnostic of fibromyalgia.'3

Statistical analysis-We combined the data recorded
in each subject's diary for the nine days of the study to
get a mean daily score. We combined the two nights'
polysomnographic data to get average scores because
our method of recording at home does not require a
night for adaptation,'4 and initial analysis of our data
showed that there was no significant difference
between the data for the first and second nights for each
of the groups. We compared cases and controls by
means of the paired t test for normally distributed
variables and the Wilcoxon matched pairs rank sum
test for other variables. The time spent awake recorded
in the controls' polysomnograms had a log normal
distribution, and we therefore constructed a reference
range for the log data to determine which subjects had
a sleep disorder (difficulty maintaining sleep). We
examined the relation between polysomnographic data
and other variables with Spearman rank correlations.
We analysed the data with the SPSS program, apart
from the confidence intervals, which we calculated
manually.'5

Results
Each group consisted of 10 women and two men.

The patients had shown symptoms of fatigue for a
median of 44-5 (range 17-100) months. The groups
were similar in age (mean 36 1 (SD 8 7) years for
patients and 35 1 (8 3) years for controls) and weight
(61-9 (4 2) kg for patients and 60-1 (5 3) kg for
controls). One of the patients met research criteria for
fibromyalgia."3 Table I shows the functional disability
and psychiatric scores for the two groups. Six of the
patients had a history of major depressive disorder.
None of the controls had or had had a psychiatric
disorder.
Compared with the controls, the patients reported

spending significantly longer in bed at night, taking
longer to fall asleep, and being awake more often
during the night (table II). They also reported that they
felt less refreshed on waking, lower in mood, and more
sleepy; had more aches; and felt weaker and stiffer than
the controls (all comparisons p < 0 0 1, data not shown).
There were no significant differences between the
patients and controls in the accuracy of their estima-
tions of sleeping times. The recording of polysomno-
grams made no differences to the subjects' reports of
their sleep patterns, and the CFS patients did not
report being more disturbed by the recording equip-
ment than the controls (data not shown)
The polysomnograms showed that the patients slept

significantly less efficiently (total time asleep as a
percentage of the period from the start of sleep to final
waking) than the controls (p < 0-05) and were awake for
significantly longer after the start of sleep (p <0 05)
(table III). The confidence intervals for the median
values were slightly overestimated because of the small
size of the groups and the method used to calculate the
intervals. There were no significant differences
between the CFS patients and controls in rapid eye
movement latency; sleep latency (time taken to fall
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asleep); time spent in any stage of sleep; or the
percentage of ot rhythm in stages 2, 3, and 4 of sleep
(table III).
Seven of the patients met the criteria for a sleep

disorder compared with none of the controls (Fisher's
exact test, p=0 003). For five of these patients the
disorder was an inability to maintain sleep. Examina-
tion of individual data showed that these five patients
were responsible for the difference between the
patients and controls in the median time spent awake
after the start of sleep (figure). The remaining seven
patients were similar to the controls in the time spent
awake during the night. Two patients had difficulty
getting to sleep, with sleep latencies of 71-3 and 83 5
minutes, and one had hypersomnia, sleeping for 103
minutes longer than the mean for the control group.
One patient had difficulty in both initiating and
maintaining sleep. Two patients (one of whom met
clinical criteria for fibromyalgia) and two controls
exhibited ot non-rapid eye movement sleep
abnormality.
The seven patients with sleep disorders showed

significantly more functional impairment (general
health survey score of 50A4% (range 42-5-71-3%)) than
the five other patients (general health survey score
70/4% (49-1-78-3%)) (Wilcoxon signed rank test, T=
29, p<0 50). Among the patients there was no signifi-
cant correlation between psychiatric scores and any of
the variables measured by polysomnography or
between a history of major depression and any sleep
abnormality.

Discussion
Although we studied only a small number of

patients, they all met accepted criteria for the chronic
fatigue syndrome, they were recruited from a single
outpatient clinic, and their selection was not based on
reported problems with sleeping. We therefore believe
that they are likely to be representative of patients with
the chronic fatigue syndrome who are referred to
hospital. Their reports of their sleep correlated well
with their electroencephalograms, indicating the
validity of subjective reports of sleep by patients with
this disorder.
Our findings suggest an association between sleep

disorder and the chronic fatigue syndrome. Seven of
the 12 subjects with the syndrome had a sleep disorder,
five having difficulty maintaining sleep. Previous
studies of sleep in patients with the syndrome either
have not reported the start of sleep or its continuity
(W B Mendelson et al. Milano International
Symposium on sleep, hormones and immunological
system. Milan, Italy)'6 or were uncontrolled.'7
Moldofsky reported that patients with postviral fatigue
(similar to chronic fatigue syndrome) were awake more
than twice as long as controls and took more than twice
as long to fall asleep.'8 The sample, however, was small
and the findings were difficult to interpret because
both the patients and the controls slept poorly in the
sleep laboratory. The ot non-rapid eye movement sleep
abnormality described in patients with fibromyalgia9
has also been reported in patients with postviral
fatigue.'8 We were unable to replicate this finding,
although the one patient in our study who met criteria
for fibromyalgia also had the ot non-rapid eye move-
ment sleep abnormality.
We did not find the shortened rapid eye movement

latency characteristic of major depressive disorder' in
the patients with the chronic fatigue syndrome. This is
not surprising as we had excluded patients with
diagnosable major depressive disorder, but our results
are not consistent with the suggestion that the chronic
fatigue syndrome is biologically identical with major
depressive disorder but with a masking of the depres-

sive symptoms in cases in which they are not clinically
apparent.4

In keeping with most reported case series of patients
with the syndrome,'9 half of our patients reported a
previous episode of major depressive disorder. We
found no association, however, between a history of
major depression and time spent in slow wave sleep,
time spent awake after falling asleep, or the presence of
a sleep disorder. None of the patients with a history of
major depressive disorder and a current sleep disorder
had decreased slow wave sleep (the abnormality
thought to persist after major depressive disorder20)
compared with the controls. Thus, although a history
of major depressive disorder may explain sleep prob-
lems in some patients with the chronic fatigue syn-
drome, our findings do not support this suggestion.

Non-specific sleep abnormalities have been reported
in patients suffering from minor emotional disorders
such as anxiety2' or dysthymia.22 Although our
patients had significantly more symptoms of anxiety
and depression than the controls, there was no
apparent relation between anxiety or depression and
the presence of sleep abnormalities. To clarify this,
future studies of the role of sleep in the chronic fatigue
syndrome will need to control for not only major
depressive disorder but also previous major depression
and current level of emotional distress.
We suggest that sleep disorders may be important in

the aetiology of the chronic fatigue syndrome, particu-
larly since those patients with sleep disorder in our
study tended to be the most functionally disabled. The
subjective symptoms of feeling unrefreshed and
physically weak, being sleepy, suffering poor concen-
tration, and having muscle aches (similar to the
symptoms of the chronic fatigue syndrome) can be
induced in normal volunteers by a reduction or an
increase in the duration of sleep oftwo hours each night
over one week.23 The patients with sleep disorders in
our study had an increase or decrease in their sleep time
of about one to two hours each night compared with
controls. The effects of sleep loss on performance are
similar to the complaints of patients with the chronic
fatigue syndrome: increased subjective effort on
exertion24 and slower subsequent recovery25 and
reduced vigilance, attention span, and cognitive
performance.26

This work was supported by a grant from the University of
Oxford Medical School. We thank Dr T Peto, consultant
physician, John Radcliffe Hospital, Oxford, for allowing us to
study his patients.
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Coronary artery surgery: are women discriminated against?

Mark Petticrew, Martin McKee, Jeremy Jones

Abstract
Objective-To determine whether the sex differ-

ences in access to cardiac surgery observed in the
United States exist in the United Kingdom.
Design-Retrospective analysis of routinely

collected data.
Setting-South West Thames and North West

Thames regional health authorities.
Subjects-8564 patients discharged from hospital

with a principal diagnosis of coronary heart disease
in 1987-8 in South West Thames region and 15243
discharges in North West Thames region in 1990-1.
Main outcome measures-Performance of angio-

graphy or coronary artery bypass surgery.
Results-In all age groups and among patients

with a principal diagnosis ofeither angina or chronic
ischaemia men were significantly more likely than
women to undergo revascularisation in both regions.
Using multiple logistic regression to control for
potential clinical and demographic confounders, the
male to female odds ratio for revascularisation
among all cases was 1-59 (95%/o confidence interval
1*25 to 2.03) in South West Thames region and 1-47
(1.32 to 1.63) in North West Thames region.
Conclusion-There appears to be a systematic

difference in the treatment received by men and
women in the United Kingdom. The reasons for this
are uncertain.

Introduction
There is a growing body of evidence that women in

the United States are less likely than men to receive
treatment for certain conditions. For chronic renal
failure women are 20% less likely to be placed on
dialysis,' and, once on a dialysis programme, they are
up to 50% less likely to receive a transplant.2A For
coronary artery disease women with positive results on
radionuclide exercise tests are one tenth as likely to be
referred for surgery,5 those admitted for coronary
artery disease are less likely to undergo angiography or
revascularisation," and when women are referred for
surgery it is at a later stage in the disease.9 Neverthe-
less, once a woman has undergone angiography she is
almost as likely as a man to proceed to surgery.8 Healy
has described this phenomenon as the Yentl syndrome,
in which a woman can achieve equality only by being
"just like a man." She argues that this can be done by,
for example, showing that she has severe coronary
artery disease on angiography.'0
We cannot assume that the same results would be

found in the United Kingdom because of the differ-
ences between the British and American health
systems. For example, while the United Kingdom's
National Health Service provides free care for all,
many United States insurance plans have reduced the

level of cover for dependants, thus relatively dis-
advantaging children and non-working women."
There may also be as yet unidentified cultural differ-
ences.'2
We have examined whether sex differences exist in

gaining access to treatment for coronary heart disease
in the United Kingdom. To ensure that any observed
difference is not simply the consequence of decisions
made in a single institution or by an individual doctor
we used two large sets ofhospital data.

Methods
Retrospective analyses were performed for patients

discharged from hospitals in 13 districts in the South
West Thames region during 1987-8 and for patients
discharged in 13 districts in North West Thames
region in 1990-1. The data available included the age,
sex, primary diagnosis, up to four secondary diag-
noses, and up to three procedure codes for each patient
in South West Thames region. In North West Thames
region up to six secondary diagnoses and up to four
procedures were coded.

Patients with a primary diagnosis of either myo-
cardial infarction (ICD-9 code 410), angina (code 413),
chronic ischaemia (codes 414 0-9), or chest pain (code
786 5) were selected from the databases for further
analysis. This produced two groups of patients with a
primary diagnosis of coronary heart disease, number-
ing 8564 patients in South West Thames region and
15 243 patients in North West Thames region.
For these patients the male to female odds of

revascularisation by either angioplasty (Office of
Population Censuses and Surveys (fourth revision)
(OPCS 4) codes K49.1-K49.3, K49.8, K49.9, K50.1-
K50.3, K50.8, K50.9) or coronary artery bypass
surgery (codes K40.1-K40.9 to K48.1-K48.9) were
calculated.
The male to female odds ratios were stratified by

primary diagnosis, by age (ages 30-49, 50-69, 70-89,
and, in North West Thames, > 90 years), by secondary
diagnosis of congestive heart failure (ICD-9 codes 428,
428.0, 428.1, 428.9), and by secondary diagnosis of
diabetes mellitus (ICD-9 codes 250, 250.0 to 250.7,
250.9) to control as far as possible variables confound-
ing the relation between sex and rate of revascularisa-
tion. Sex differences in the distribution of these
characteristics are shown in table I. X2 Tests and the X2
test for trend were used to calculate differences
between men and women in the distributions of these
characteristics.
We then calculated male to female odds ratios, using

multiple logistic regression models to control for the
potential confounders described above, with age
entered as a continuous variable; 95% confidence
intervals for each of these strata were also calculated.
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