breathed spontaneously. The carbon dioxide tension
rose with the onset of mechanical ventilation from
5-5 to 6 5 kPa in the most severely hypoxic patient
(case 1). This man was known to be chronically
hypercapnic. The ventilation of such patients is driven
by the severity of hypoxaemia and circulatory failure
when they are nearing death and so the carbon dioxide
tension falls but rises once more if recovery can be
secured.
Endotracheal intubation and mechanical ventilation
remain the preferred treatment in most cases of severe
acute respiratory failure, especially if other systems are
deranged at the same time. Continuous positive airway
pressure provides relief of dyspnoea and an improvement in oxygenation in a proportion of patients,
particularly those in whom hypoxaemia exists without
hypercapnia.6 Nasal intermittent positive pressure
ventilation is feasible in patients with acute on chronic
respiratory failure characterised by both hypoxaemia
and hypercapnia in whom intubation is considered in-

appropriate, difficulties with weaning are anticipated,
or long term ventilatory support might be needed.
Admission to an intensive care unit can be avoided in
some instances at least, and, if intubation does prove
necessary, the technique may be useful as a means of
helping the return of spontaneous breathing.
I Ellis ER, Bye P'T'B, Brtuderer JWY, Sulliv-an CE. 'I'reatment of respiratory failure
during sleep in patients with neuromtuscular discasc. Am Rev, Respir Dis
1987;135: 148-52.
2 Carroll N, Branthwaite MA. Control of nocturnal hypoventilation by nasal
intermittent positive pressure ventilation. Thorax 1988;43:349-53.
3 Sullivan CE, Berthon-Jones M, Issa F(G, Eves L. Reversal of obstructive sleep
apnoea by continuous positive airway pressure applied through the nares.
Lancet 1981;i:862-5.
4 Simonds AK, IParker RA, Sawicka EH, Branthwaite MA. Protriptyline for
nocturnal hypovcntilation in restrictive chest wall disease. Thorax 1986;41:
586-90.
5 Searle JF. 'I'hc outcome of mechanical ventilation: report of a five scar studv.
Ann R (,oll Surg,Engl 1985;67:187-9.
6 Kesten S, Rebuck AS. Nasal continuous positive airway pressure in u'nctimocystis carinii pnctmonia. Lancet 1988;ii: 1414-5.
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Abstract
Objective-To determine some personality and
psychoneurotic characteristics of adults who have
the sleepwalking-night terrors syndrome.
Design-Prospective assessment of two groups of
consecutive patients with a firm diagnosis of either of
two specific sleep disorders as established clinically
and by polysomnography.
Setting-Outpatient sleep disorders clinic and
sleep laboratory in a tertiary referral centre.
Patients-12 Patients referred consecutively to
the clinic in whom a diagnosis of sleepwalking (six)
or night terrors (six) was confirmed.
Main outcome measures-Psychological characteristics as measured at the time of clinical assessment by means of the Eysenck personality questionnaire, the hostility and direction of hostility questionnaire, and the Crown-Crisp experiential index.
Results-Both groups scored exceptionally highly
on the hysteria scale of the Crown-Crisp experiential
index and the night terrors group also scored highly
on the anxiety scale. The patients with sleepwalking
also scored highly on a measure ofexternally directed
hostility.
Conclusions-The physiological and psychological features identified in these patients, possibly
reflecting different expressions of a constitutional
cerebral characteristic, may be explored in terms of
hysterical dissociation. The findings contribute to
the debate concerning the nature of sleepwalking, in
particular with and without the forensic aspects.

Introduction
The popular notion of sleepwalking is of a trancelike state. The subject usually has open eyes, a blank
expression, awareness of but indifference to the
environment, and sometimes clumsiness. He or she
may waken "fully" before returning to bed and to
sleep. There is subsequent amnesia for the event. The
term itself implies that walking occurs within sleep.
But the question remains: Is the person asleep, awake,
conscious, or in some other state of mind? This has
special relevance when there is violence with forensic
consequences and the issue of responsibility for the

act.'-' Controversy continues over whether the disorder
is akin to functionally generated hysterical fugue
states, underwritten by a process of dissociation within
wakefulness,4 or whether it is an automatism precipitated by an abnormal sleep process and unrelated to the
processes of the waking mind. Dissociation is defined
as a defect of mental integration whereby one or more
groups of mental processes become separated off from
normal consciousness and, thus separated, function as
a whole.Kales et al,` Broughton," and Fisher et al"' agreed
that both sleepwalking and night terrors typically
erupt out of stage 4, non-rapid eye movement (deep)
sleep. Kales et al identified subsequent persistence of
slow waves for a short while, which they suggested
might reflect brain immaturity.' They postulated the
relevance of both organic and functional factors.
Broughton, reporting in English on his earlier work
with Gastaut, found the episodes to be associated with
high amplitude (t rhythm, similar to that prompted in
normal subjects wakened from deep sleep, and he
considered the patients to be suffering from a disorder
of arousal." Fisher et al reported similar findings in the
electroencephalogram and concluded that night terrors
arise because of a breach in the subject's ability to
control anxietv."
More recentlv Oswald and Evans have come down
emphaticallv on the side of sleepwalking being exclusively a disorder of sleep.' They described violent
behaviour during sleepwalking in three subjects as
being out of character and claimed that the subjects
behaved automatically during the events and were
subsequently amnesic for them.
We contribute to the debate with the following study
of patients who attended our sleep disorders clinic with
the sleepwalking and night terrors syndromes.

Methods of assessment and definitions
Patients attend the sleep disorders clinic for a wide
variety of sleep disorders. They are assessed clinically
during an initial two to three hour long consultation,
during which information is obtained both from them
and from witnesses-for example, the spouse. All
patients also complete certain psychological tests
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before the assessment. These yield information about laboratory, and three showed a shift from stage 4 sleep
aspects of psychological make up which are universal to arousal; two displayed signs on the night. The figure
(and for which normative data are available in each shows a typical polysomnogram (from a sleepwalker).
instance) but which may be quantitatively abnormal In the two subjects not studied polysomnographically
and hard to detect clinically in those with some sleep the clinical diagnosis was beyond reasonable doubt.
disorders. The tests are the Eysenck personality
questionnaire, which gives scores on neuroticism,
extraversion, and psychotisism"; the Foulds hostility
and direction of hostility questionnaire, providing a
measure of total hostility and its degrees of internal and
external direction'7; and the Crown-Crisp experiential
index, a standardised self report inventory of psychoneurotic state providing scores on six scales (each
comprising eight items, allowing scores of 0, 1, or 2 on
each item)-namely, anxiety, phobic, obsessional,
psychosomatic, depression, and hysteria." The normative data for the Crown-Crisp experiential index are
age related.
I
r ifTH qI
w1' '
Patients are also investigated polysomnographically
3
1
2
3
4
5
7
8
9
10
6
in the sleep laboratory if this is likelv to aid diagnosis
Time (s)
and if they are willing. Normally they spend one
adaption night followed by one study night in the Polysomnographic tracing ofsudden intense arousal out of stage 4 slow
laboratory. The polysomnogram provides two electro- wave sleep
oculographic tracings recording eye movements, an
electroencephalographic tracing, and an electromyoThe psychometric data obtained were compared
graphic tracing recording muscle tone. These are between the two groups and with relevant normative
subsequently categorised in terms of the variety of data. The Wilcoxon two sample test with normal
waveforms, which allows a classification into wakeful- approximation was used to test for differences between
ness, movements, rapid eye movement sleep, and non- groups.
rapid eye movement sleep with its four stages (ranging
EYSENCK PERSONALITY QUESTIONNAIRE
from light to deep slow wave sleep). 4
The clinical criteria that we used for the diagnoses of
Results with the Eysenck personality questionnaire
the night terrors syndrome and the sleepwalking showed no significant differences between the two
syndrome were those laid down within the report by groups or when compared with normal people. There
the Association of Sleep Disorders Centers and the was, however, a tendency at the 7% probability level
Association for the Psychophysiological Study of Sleep for the sleepwalkers to be more extraverted than
on the diagnostic classification of sleep and arousal normal (mean score 16 8 (SD 4 2) compared with 12 8
disorders.' Night terrors are defined as an arousal in the (4-9)).
first third of the night, almost invariably inaugurated
by a piercing scream or cry, and accompanied by HOSTILITY AND DIRECTION OF HOSTILITY
behavioural manifestations of intense anxiety border- QUESTIONNAIRE
ing on panic. Return to sleep may occur without
Patients with night terrors scored similarly to
achieving full waking consciousness, and morning normal people on the hostility and direction of hostility
amnesia for the whole event is the rule. A night terror questionnaire, but the sleepwalkers' score suggested a
may progress to sleepwalking, but sleepwalking can significantly higher level of hostility (19 2 (SD 11-2)
arise abruptly from apparent deep sleep without affec- compared with 12 4 (6 3); p<0 05), which was signifitive distress. It is often uncoordinated, may also cantly outwardly directed (-5 2 (8 4) compared with
terminate with a return to sleep without the subject 0 2 (5.5); p<0 05).
appearing to waken fully, and also is not remembered
in the morning. Night terrors should be distinguished CROWN-CRISP EXPERIENTIAL INDEX
from hypnagogic hallucinosis and from nightmares.
Table I shows the scores of the two Patient groups on
These conditions have different clinical features and the Crown-Crisp experiential index compared with
respectively erupt at the onset of sleep and in the last those derived from a normal population aged 17 to 44
third of the night and usually from rapid eye movement (mean 30-8 (SD 8) years). '6 The sleepwalking group
scored significantly highly (p<001) on the hysteria
sleep.
scale. The night terror group scored significantly
highly on the hysteria scale (p<0 01) and the anxiety
Present series and results
scale (p<001). In all other respects the psychological
During 1985-7 six patients were firmly diagnosed as profiles were normal.
The hysteria scale comprises eight items, and these
having the sleepwalking syndrome (five men, one
woman; mean age 28 4 (SD 7 8) years) and six firmly were examined for content and for individual scores.
diagnosed as having the night terrors syndrome (four
men, two women; mean age 26-5 (SD 4 8) years). The
TAB LE I-Crown-Crisp experiential index scores of the two groups of
diagnoses were initially established clinically at the patients
and of normal group comparable in age from general
consultation. Psychometry was routinely undertaken population.
I 'alues are means (SD in parentheses)
as described above, scale scores being derived after the
consultation and clinical diagnosis. All the patients and
Patients with
Sleepwalkers
night terrors Normal population
witnesses to the attacks reported their occurrence with
(n =6)
(n= 352)
(n =6)
varying frequency over several years but with them Scales
4 2 (3 8)
8-7 (2 7)**
4-6 (3X8)
currently being frequent. Ten of the 12 patients were Anxietv
Phobic
3 0 2-8)
5-0 (2-7)
4 0 (2-9)
also studied polysomnographically.
Obsession
7 5 (1 9)
5 5 (3-4)
6-3 (3-1)
Of the five sleepwalkers studied in the sleep labora- Somatic
533(3-6)
3 5 (2 3)
3-5 (2-9)
3 8 (3 9)
4-5 (3 4)
2-8 (2-6)
Depression
tory, four showed a shift from stage 4 sleep to arousal, Hystcria
9-2 2.3)**
8 2 (I 6)**
3-9 (3-1)
and two of these had signs recorded on video. Five of
the six patients with night terrors were studied in the **p<0O0 (Compared with normal population.
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TABLE II -The eight questions of Crown-Crisp experiential index hysteria scale and patients' responses to
them ranked according to number of positive responses
Patients with
night terrors

Sleepwalkers
Do you enjoy being the centre of attention?
Have you at any time in your life enjoyed acting?
Do you enjoy dramatic situations?
Do you sometimes find yourself posing and pretending?
Do you find that yQu take advantage of circumstances for your
own ends?
Do you often spend a lot of money on clothes?
Are your opinions easily influenced?
Are you normally an excessively emotional person?

Rank Score No
1
2
5
2
2
4
2
2
4
2
2
4
J 5
1
5
6
7
7

2
2
2
2

1
3
2
2

Rank Score No
1
2
4
5
2
3
1
2
4
1
2
4
6
1
5
7
8
1

2
2
2

2
1
4

The items are ranked in table II, firstly, according to
the numbers of sleepwalkers who scored positively on
each of them. The first item seems to relate to attention
seeking behaviour and narcissism. The next three
questions relate to the issue of play acting. The last four
questions might be thought to be aimed at manipulativeness, narcissism, suggestibility, and emotionality
respectively. The different rankings for positive responses by patients with night terrors are noteworthy,
emotionality being ranked equal first with three other
items.

Broughton's view that the episode is one of intense
arousal.9 This might account for the syndrome of night
terrors. Such sudden, intense arousal leading immediately to distress or sleepwalking, or both, might owe
something to the predisposed patient's current circumstances-that is, the strains in life-as suggested by
other investigators at the psychophysiological level.8'0
The rapid arousal that heralds the syndrome may be
linked to these subjects' capacity for dissociation when
awake.
Finally, some of us are personally familiar with
transitory disorientation that occurs when waking
abruptly and which de Maraceine found to be greatest
in young and immature subjects.5 People with the
characteristics described above may use such a state to
protect themselves from distress. In some of these
patients we may be able to observe a range from the
unconscious to the conscious adoption of this
mechanism. The question whether a person is then
responsible for such behaviour, which erupts out of
sleep, is vexed. Sleep seems to be a largely anabolic
process in which we are active internally but oblivious
to the external world. It seems to encompass cognitive
activity and emotions and may even provide a forum
for conflict and possibly problem solving. Our mental
activity within sleep, however, is not normally
associated with immediate social actions. The questions remain: Are sleepwalkers awake and are they
"conscious"? We suggest that they are awake but in a
state of major mental dissociation that can sometimes
lead to socially unacceptable but meaningful
behaviour.

Discussion
The subjects in this study scored very highly on the
hysteria scale of the Crown-Crisp experiential index,
particularly on items sometimes described as reflecting
features of the hysterical personality and the capacity
to dissociate. In the past scores on this scale have been
We thank Philip Sedgwick and Lucy Gosling for valuable
highest among normal teenagers" but still substan- statistical
help and acknowledge our indebtedness to our
tially lower than those produced by our population. patients. The
work was supported by a grant from the
The patients with night terrors were appropriately also Wolfson Charitable Trust.
characterised by having high anxiety scores on the
Crown-Crisp experiential index. Interestingly, all
homicide [Editoriall. BrMedJ 1961;i:1616.
other scores except those for hysteria were normal, 1 Anonymous.E.Somnambulistic
Somnambulistic homicide. Diseases of the Nervous System
whereas patients with psychoneurotic disorders in 2 Podobsky
1959;20:534-6.
I, Evans J. On serious violence during sleep-walking. Br] Psvchiatry
general score highly on all scales of the index except 3 Oswald
1985;147:688-91.
hysteria. 17 Our finding is therefore highly specific. The 4 Anthony J. An experimental approach to the psychopathology of childhood
sleep disturbances. Brj Med Psvchol 1959;32:19-37.
sleepwalkers, who did not show high anxiety levels,
Maraceine M. Sleep: its physiology, pathology, hygiene and psychology.
showed instead high levels of outwardly directed 5 DeLondon:
Walter Scott, 1897.
hostility. Possibly hostility may more readily be 6 Sours JA, Frumkin P, Indermill R. Somnambulism. Arch Gen Psychiatry
1963;9:400-13.
expressed behaviourally within sleep in these patients, 7 Dorland
WA. Dorland's illustrated medical dictionary. 24th ed. Philadelphia:
thereby contributing to the forensic aspects of this
W B Saunders, 1965.
8 Kales A, Jacobson A, Paulson M, et al. Somnambulism: psychophysiological
syndrome.
correlates. I. All night EEG studies. Arch Gen Psychiatry 1966;14:586-94.
It may be argued that our patients were a highly 9 Broughton
R. Sleep disorders and disorders of arousal. Science 1968;159:
selected group. Nevertheless, they comprised a con1070-8.
10
Fisher
Kahn
C,
E, Edwards A, et al. A psychophysiological study of
secutive series of referrals; they and witnesses always
nightmares and night terrors. I. Physiological aspects of the stage 4 night
reported classic and frequent "attacks"; and the
terror. J Nerzv Ment Dis 1973;157:75-98.
HJ, Eysenck SBG. Manual of the Eysenck personality questionnaire.
patients were carefully diagnosed as suffering from one 11 Eysenck
London: Hodder and Stoughton, 1975.
or other syndrome independently of the psychometric 12 Caine
TM, Foulds GA, Hope K. Manual of the hostility and direction of hostility
questionnaire (HDHQ). London: University of London Press, 1967.
data.
13 Crown S, Crisp AH. Manual of the Crown-Crisp experiential index. London:
We speculate whether the physiological features
Hodder and Stoughton, 1979.
reported by others as characterising these two syn- 14 Rechtschaffen A, Kales A, eds. A manual of standardised terminology, techniques
and
scoring system for sleep stages of human subjects. Washington, DC: Public
dromes and found also in our patients are related to
Health Service, United States Government Printing Office, 1968.
mechanisms which may underlie the hysterical state. 15 Roffwarg HP, Association of Sleep Disorders Centers. Diagnostic classification of sleep and arousal disorders. Sleep 1979;2:1-137.
Several possibilities exist. The massive denial of
AH, Ralph PC, McGuiness B, et al. Psychoneurotic profiles in the adult
feelings that such patients can exhibit may be breached 16 Crisp
population. Brj Med Psychol 1978;37:293-301.
when deep sleep shifts abruptly to wakefulness associ- 17 Crisp AH, Jones GM, Slater P. The Middlesex Hospital questionnaire: a
salidity study. Br] Med Psychol 1978;51:269-80.
ated with intense distress. This possibility was suggested by Fisher et al"' and is also consistent with (Accepted I1I December 1989)

ONE HUNDRED YEARS AGO
Timely attention is called by one of the surgical staff of St. Bartholomew's
Hospital to what he deems the appalling number of sufferers by tram
accidents brought to the institution with which he is connected, and others
of a similar kind, a number out of all proportion to the tramway part of
street traffic. The immediate cause of his remonstrance is the death of a
child, 4 years old, who was run over by a car and died in two hours. As a
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preventive of these sad occurrences, it is suggested that the tramway
companies should affix in front of the wheels a projecting guard, which
would push aside any object in the way until the car could be stopped. In
the case of a 'bus or cab, the driver can always manage to swerve the horse
should anyone accidentally get in its way, and thus mitigate to some extent
the danger; but with a tramcar this is impossible, as it must run straight
with its rails. The suggestion is one which the tram companies, and, failing
them, the properly constituted authorities, would do well to consider.
(British Medical Journal 1890;i: 195)
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