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Abstract
Objective-To estimate the prevalence of

emotionalism after stroke, to assess its relation with
other mood disorders, and to identify clinical
variables with which it is associated.
Design-Descriptive study of a cohort of patients

consecutively entered on a community stroke
register.
Setting-Community based research project.
Patients-A total of 128 patients who had suffered

first ever stroke.
Interventions and endpoints-Patients were inter-

viewed by a psychiatrist at 1, 6, and 12 months after
stroke. Mood state was assessed by standardised
semistructured interview (present state examina-
tion) and self report (Beck depression inventory).
Intellectual impairment was assessed by mini mental
state examination and Frenchay aphasia screening
test. In addition, stroke lesions were localised by
computed tomography.
Main results-Emotionalism was reported by 13

of 89 patients (15%) at one month, 25 of 119 (21%) at
six months, and 12 of 112 (11%) at 12 months after
stroke. Patients with emotionalism had higher scores
on both measures of mood disorder (at 6 months:
mean Beck score 10-5 v 6-4; present state examina-
tion score 7-2 v 5.1) and more diagnosable psychi-
atric disorder (at 6 months: 40% v 14%; odds ratio
4-2, 95% confidence interval 1-5 to 11-9). Almost all
episodes were provoked by clearly identified and
appropriate emotional experiences. Patients with
emotionalism also had more inteliectual impair-
ment and larger lesions on computed tomography.
Lesions in the left frontal and temporal regions were
particularly associated with emotionalism: at 6
months 8 of 14 patients (57%) with such lesions had
emotionalism compared with 10 of 52 (19%) of those
with lesions elsewhere (odds ratio 5-6, 95% confid-
ence interval 1-4 to 22).
Conclusions-Emotionalism is common after

stroke. It is neither emotionally meaningless and
inappropriate, nor is it found mostly in patients with
bilateral brain damage. Emotionalism is associated
with symptoms of a more general mood disturbance
and is found especially in patients with left frontal
and temporal lesions.

Introduction
In recent years a number of research studies and

review articles have emphasised the importance of
psychiatric problems in survivors of stroke.'' Depres-
sion has received particular attention,45 whereas other
emotional problems which follow stroke have been
relatively neglected. One which is well known to
clinicians but which has not been studied systematic-
ally is pathological emotionalism, sometimes known as
emotional lability. It has been described in a variety of
disorders of the central nervous system,67 but there are
no detailed accounts of its frequency or clinical course
after stroke. Studies of its aetiology are few and
have tended to emphasise the location of lesions as the
important variable, although the brain areas implic-

ated have varied widely.6`9 Otherwise the cause of
emotionalism in brain disease is unknown, although
recent case reports have suggested that it may be
associated with depressive disorder.9 "'

In this paper we present data on emotionalism
obtained as part of a wider investigation of the
psychiatric and social aspects of stroke undertaken by
the Oxfordshire community stroke project.

Patients and methods
The Oxfordshire community stroke project has been

described in detail elsewhere." Patients with stroke
who were interviewed for this study were registered in
the stroke project between 1 March and 30 November
1986; 116 consecutive patients were seen by one of the
neurologists and diagnosed as having suffered a first
ever stroke.'2 Ninety five of these patients survived to
one month and were able to participate in the study. At
six months 89 of 91 survivors were available for follow
up, and at 12 months 84 of 86 survivors were seen. A
further 33 patients with stroke who had been registered
in the project between November 1985 and March
1986 were included. These patients, who were all those
who had survived to the time of follow up, were
therefore seen for the first time six months after
notification; 31 of the 33 survived to the interview
at 12 months and all were seen. Thus a total of
128 patients were seen at least once in the year after
their stroke.

PSYCHIATRIC ASSESSMENTS
All the subjects were interviewed (by AH) with

the shorter version of the present state examination,
a standardised psychiatric assessment designed for
use in community surveys,'3'4 which has been used
in research in the elderly and the physically ill."'6
In addition to its standard questions and ratings
the following questions were asked to identify
emotionalism:

(1) Have you been more tearful since the stroke than
you were beforehand? Have you actually cried more in
the past month (not just felt like it)?

(2) Does the weepiness come suddenly, at times
when you aren't expecting it? (Suddenly means with
only a few moments or no warning, not after several
minutes trying to control yourself.)

(3) If you feel the tears coming on, or if they have
started, can you control yourself to stop them? Have
you been unable to stop yourself crying in front of
other people? Is that a new experience for you?

In other words, the defining characteristics used
were an increase in tearfulness with episodes of crying
that were sudden or unheralded and not all under
normal social control. Similar criteria were used to
define pathological laughing. Information was
obtained on the frequency of the episodes and the con-
text in which they occurred, although "inappropriate-
ness" was not part of the definition of emotionalism.
The patients were also asked to complete the Beck

depression inventory." Those who were unable
to complete the inventory unassisted because of
linguistic, praxic, or other cognitive problems did not
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have it administered to them. Intellectual function was
assessed with the mini mental state examination,'8 and
language function was assessed with the Frenchay
aphasia screening test. 19

NEUROLOGICAL AND RADIOLOGICAL ASSESSMENTS

Patients who were enrolled in the study were all
assessed by a neurologist (MD or CW). As part of the
initial assessment 117 patients (91%) had computerised
tomography of the brain; scans were performed with a
Siemens Somaton DR1 scanner with 8 mm cuts and
without contrast injection. Brain scans were examined
by a consultant neuroradiologist (AM), who reported
the anatomical site and pathological type of any visible
stroke lesion without knowing the neurological or
psychiatric state of the subject. Lesions were also
localised according to the topographical criteria
suggested by workers at the Johns Hopkins Medical
School.5 According to this method a lesion (which
might be cortical or subcortical) is anterior if no part
extends >60% caudally and some part extends <40%
rostrally, posterior ifsome part extends >60% caudally
and no part extends <40% rostrally, or intermediate if
it lies between both lines or crosses them both. Volume
of the lesion was estimated according to the method of
Pullicino et al,20 so that volume of the lesion was
categorised as small (<4 ml), medium (4-10 ml), or
large (>10 ml); normal scans were placed in the small
lesion group.

DATA ANALYSIS

Data from the present state examination were
analysed with the CATEGO/ID program,2' which
provides a total score of symptoms and derives
syndromes from combinations of the symptoms rated.
On the basis of these two measures the program gives a
measure of severity of any psychopathology present:
the index of definition. By convention, patients who
score at levels 1-4 of the index of definition are not
considered to have psychiatric disorder; those who
score at level 5 and above are regarded as having
psychiatric disorder and may then be given a diagnosis
according to a standard psychiatric classification.

Other data were analysed with the statistical package
for the social sciences (SPSS-X)."2 Non-parametric
tests of significance with two tailed tests of probability
were used.

Results
At one month 89 of 95 patients (94%) were able to

participate in the present state examination; exclusions
were because of dysphasia or impairment of conscious-

TABLE i-Measures of psychiatric symptoms and intellectual impairment in patients with and without
emotionalism after stroke. p Values from Mann-Whitney U test

Patients seen at I month Patients seen at 6 months Patients seen at 12 months

With Without With Without With Without
emotionalism emotionalism emotionalism emotionalism emotionalism emotionalism

(n= 13) (n=76) (n=25) (n=94) (n= 12) (n= 100)

Mean scoreon present state 9 1 6-1 7 2 5-1 5 6 4-5
examination (p-002) (p=002) (p>O 1)

No of patients with index of
definition*:
-- 5 4 13 10 13 1 11
1-4 9 63 15 81 1 1 89
Oddsratio 2-15 4 15 0-73
95% Confidence interval 0-31 to 14 9 1-45 to 11-9 0-04 to 12-64

Meanscoreon Beck 9 9 7-1 10 5 6 4 7 5 5-3
depression inventory (p>0 1) (p= 0003) (p=0 07)

No of patients with score on
mini mental state examination:
%23 6 1' 13 11 2 21
>24 7 63 12 83 10 79
Oddsratio 4 15 8-17 0-75
95% Confidence interval 1-03 to 16 8 3 0 to 21-9 0-27 to 6-5

*Index of definition was derived from scores on present state examination.

ness. At six months 119 of 122 (98%) could participate
and at 12 months the number was 112 of 115 (97%). All
these patients were able to answer questions on
emotionalism, but the Beck depression inventory
could be completed by only 76 (80%) at one month, 107
(88%) at six months, and 88 (77%) at 12 months.

FREQUENCY AND CHARACTERISTICS OF EMOTIONALISM

Emotionalism that met our criteria was reported by
13 of 89 patients (15%; confidence interval 8 to 22%) at
one month, by 25 of 119 (21%; 95% confidence interval
14 to 28%) at six months and by 12 of 112 (11%; 95%
confidence interval 5 to 17%) at 12 months. All these
patients had crying as their primary complaint; two of
them also described episodes of pathological laughter.
Although the prevalence of patients with the symptom
did not fall greatly during the year, almost all reported
an appreciable reduction in frequency and severity of
the episodes they had experienced.

In patients who were seen at 1, 6, and 12 months all
those who went on to develop emotionalism within the
year had done so by the first interview. Patients seen
only at six and 12 months were asked to date the onset
of their symptoms retrospectively and all placed the
symptom as starting within the first four to six weeks
after the stroke.
Although rapidity ofonset was part ofour definition,

most patients were able to describe typical situations
that provoked emotionalism. For the two patients ith
pathological laughter the context was initially amusing
but laughing was disproportionate. The stimuli for
crying could be broadly categorised as: (a) sad or
depressing-for example, thoughts of illness or dying
from the stroke; discussion of illness or death in
relatives or friends (even when the event being dis-
cussed was in the distant past); pictures of famine or
disaster in magazines or on television; (b) sentimental
-for example, visits from grandchildren, pictures of
the Royal family, conventional expressions of greeting
and enquiries about well-being; or (c) discussion of the
symptom itself; tearfulness was provoked at interview
simply by asking about its presence and causes in about
half the patients (6/13 at one month, 11/25 at six
months, and 6/12 at 12 months).

Sadness and sentimentality were equally common as
provoking factors. Only one patient could not suggest
any relevant circumstances surrounding the onset of
crying.

OTHER ASPECTS OF MENTAL STATE

Mean scores of total symptom on the two measures
of mood were higher in patients with emotionalism
than in those without (table I). The differences in
scores on the present state examination were significant
at one month (Mann-Whitney U test, z=-2 30;
p=002) and six months (z=-2-35; p=0 02);
the difference in scores on the Beck depression
inventory was significant only at six months (z= -3-01;
p=0O003). This was not simply the result of patients
with depression being rated as having emotionalism;
the prevalence of psychiatric disorder (index of
definition ¢ 5) was not significantly greater in the
patients with emotionalism at one month or 12 months,
although it was at six months.

Emotionalism was also associated with cognitive
problems. Those with emotionalism at one and six
months (but not at 12 months) were more likely than
those without to score below the usual threshold for
intellectual impairment on the mini mental state
examination (table I). Dysphasia, defined as a score of
<20 on the first two sections of the Frenchay aphasia
screening test, was present at one month in 6 of
13 patients (46%) with emotionalism and 13 of 76
(17%) without (odds ratio 4-15; 95% confidence
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interval 1 27 to 13 5). No association of emotionalism
with dysphasia was found at six and 12 months.

EMOTIONALISM AND LOCATION OF LESION

Of the 117 patients who had computed tomography,
62 (53%) had had cerebral infarct, 9 (8%) primary
intracerebral haemorrhage, and 4 (3%) subarachnoid
haemorrhage. No lesion was seen in 42 (36%). A scan
was not obtained in 11 patients.
The proportion of patients with emotionalism whose

brain scan showed a stroke lesion appropriate to the
neurological findings was 10/13 (77%) at one month,
20/25 (80%) at six months, and 9/12 (75%) at 12
months. Patients with emotionalism were slightly
more likely to have a positive scan than those without
emotionalism (table II). There was a trend, which was
significant only at one month, for patients with
emotionalism to show large lesions on computed
tomography (table II).
There was no definite association between location

of lesions and emotionalism when the anatomical
structures affected were examined. The proportion of
patients with emotionalism and a positive scan who had
only subcortical damage on the scan was 5/10 (50%) at
one month, 6/20 (30%) at six months, and 4/9 (44%) at

TABLE II-Relation between volume of lesion and emotionalism after stroke in patients who had computed
tomography

Patients seen at 1 month Patients seen at 6 months Patients seen at 12 months

With Without With Without With Without
emotionalism emotionalism emotionalism emotionalism emotionalism emotionalism

(n= 13) (n=74) (n=25) (n=92) (n= 12) (n= 100)

Computed tomogram of brain:
No of patients with

lesion 10 43 20 55 9 61
No of patients without

lesion 3 31 5 37 3 39
Odds ratio 2-4 2-69 1-92
95% Confidence interval 0-41 to 14-0 0-82 to 8-8 0-25 to 14 5

Volume of lesion:
<4 ml* 5 43 7 41 3 44
4-10 ml 2 20 4 18 2 20
> 10 ml 6 1 1 14 33 7 36
Odds ratio (lesion
>10mlv 10Ml) 49 2-27 2-5

95% Confidence interval 1-2 to 19-7 0-83 to 6-3 0-55 to 11-2

*Includes normal scans.

TABLE III-Relation between emotionalism after stroke and area of brain affected by lesion (brainstem
strokes excluded)

Patients seen at 1 month Patients seen at 6 months Patients seen at 12 months

With Without With Without With Without
emotionalism emotionalism emotionalism emotionalism emotionalism emotionalism

(n= 10) (n=40) (n=20) (n=52) (n=9) (n=59)

No of patients with lesions on:
Right side 4 18 7 25 1 26
Left side 6 22 13 27 8 33
Oddsratio 1-23 1-7 6-3
95% Confidence interval 0-01 to 34-4 0 39 to 7-4 0-92 to 1 1

No of patients with lesion
location:*
Anterior 5 12 9 14 7 16
Intermediate 2 13 5 18 2 21
Posterior 3 11 4 16 0 18
Odds ratio (anterior

lesion v others) 2-0 2-43 8 5
95% Confidence interval 0-2 to 19 6 0-6 to 9 3 1-53 to 47-5

*Localisation according to Johns Hopkins Medical School criteria.' Lesions on 4 scans in each group could be
assigned to side but were too poorly defined to be localised.

TABLE IV-Percentages ofpatients who had lesions on computed tomography and reported emotionalism.
Values in parentheses are numbers with emotionalismltotal number with lesion in area ofbrain

Patients seen at 1 month Patients seen at 6 months Patients seen at 12 months

Location of lesion (by Lesion on Lesion on Lesion on Lesion on Lesion on Lesion on
Johns Hopkins criteria) left side right side left side right side left side right side

Anterior 50 (5/10) 0 (0/7) 57 (8/14) 1 1(1/9) 50 (7/14) 0 (0/9)
Intermediate 0 (0/7) 25 (2/8) 20 (2/10) 23 (3/13) 10 (1/10) 8 (1/13)
Posterior 14 (1/7) 29 (2/7) 9 (1/11) 33 (3/9) 0 (0/10) 0 (0/8)

12 months. In patients with lesions affecting only
cortical structures damage was not exclusively
restricted to the frontal lobes. For example, three
patients with emotionalism at six months had lesions
confined to the occipital lobes. No association was
found between emotionalism and the side of the lesion
on the scan (table III).
When intrahemispheric distribution of the lesion

was examined according to the Johns Hopkins criterias
patients with lesions that had anterior locations
seemed more likely to have emotionalism, although
the association was significant only at 12 months
(table III). When patients with left anterior lesions
were compared with those with visible lesions in
any other part of the brain there was a significant
association with emotionalism at one month (odds ratio
6-2, 95% confidence interval 1-05 to 36 5), six months
(odds ratio 5 6, 95% confidence interval 1 44 to 21 7),
and 12 months (odds ratio 28, 95% confidence interval
5 7 to 136). Table IV relates emotionalism to location
of lesions according to the Johns Hopkins criteria.
Of the eight patients seen at six months who had
emotionalism and left anterior damage, five had lesions
affecting the frontal or temporal lobes, which had been
associated with dysphasia. In answering positively the
questions about emotionalism they were not, however,
reporting merely the frustrated tearfulness that is often
thought to accompany speech problernz

Discussion
There is some confusion in published reports about

the terminology and definition of the phenomenon
described here. Some authors treat terms such as
pathological crying, emotional incontinence, and
emotional lability as interchangeable.' Others use
these terms to describe what they regard as different
conditions, a distinction between different disorders of
emotionality being made on the basis of the context in
which the episodes occur.7 On the other hand, it has
been suggested that the context in which crying occurs
indicates severity rather than implying that there are
two or more qualitatively different syndromes of
emotionalism.2 We did not include inappropriateness
as a defining criterion in our study as we wished to
study the full spectrum of disorders of emotionality
after stroke. To avoid prejudging the issue we have
used the general term emotionalism, which is defined
in the Shorter Oxford English Dictionary as "The habit
of ... weakly yielding to emotion."
An interesting finding was that patients with

emotionalism had more symptoms of other sorts on the
two measures of psychopathology we used. This,
coupled with our observation on context, would
support the suggestion that the problem is commonly
found in people with mood disorders after stroke and
reflects felt as well as expressed emotion.9 Such an
interpretation would account for the similarities
between emotionalism associated with stroke and that
seen after other acute life threatening illness such as
myocardial infarction. Counter to this argument is
the finding both of pathological laughing and crying in
the same patient and of some emotionalism not
associated with other psychopathology. Rare neuro-
logical disorders such as pathological laughter as a
phenomenon in epilepsy or as the prodrome of cerebral
haemorrhage have been described6725 26; this suggests
that sometimes crying and laughing can occur
unprovoked by emotionally meaningful stimuli. Our
results suggest that after stroke such a phenomenon is
rare.
The other finding that suggests that emotionalism

represents more than a psychologically understandable
adjustment reaction was the association with location
of the lesion. No site was implicated exclusively, but an
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association was found with anterior lesions in the left
hemisphere; in patients with these lesions the emotion-
alism seemed particularly persistent. Disorders of
emotional expression that are not typically depressive
have long been a recognised feature of damage in the
left hemisphere.2728 This association of emotionalism
with a focal hemispheric lesion is interesting because in
neurological practice the phenomenon is often associ-
ated specifically with bilateral disease of the brain stem
or cerebral hemispheres,7 although it has been reported
after unilateral stroke.8
Our findings suggest that emotionalism is rarely

inappropriate to the feelings and immediate emotional
context of patients with stroke, and at the same time
emotionalism is associated with certain characteristics
of the cerebral lesion. These two observations are
compatible if the emotionalism is considered as a form
of disinhibition analogous to, say, urinary incontin-
ence in neurological disorders. By this analogy, it is not
that the behaviour is unprovoked by any stimulus or
that it is provoked by an irrelevant one; what is lost
is the ability to suppress a response at low levels
of stimulation. Such a view suggests possibilities
for management by modifying responsiveness to
emotional stimuli or controlling levels of emotional
stimulation.

Patients commonly describe emotionalism as both
distressing and socially disabling, and as such it is a
symptom which merits treatment in its own right.
Several reports have indicated that emotionalism may
respond to tricyclic antidepressants or levodopa.923 29-32
In our study no patient had received drug treatment for
emotionalism, and there seemed to be little awareness
among professionals that drug treatment might have a
part to play. Psychological treatments might be con-
sidered where drugs are inappropriate or ineffective,88
but they had not been tried in our patients, and no
patient had been referred for specialist help with this
problem. Larger scale studies are needed to determine
whether drug treatment or psychological therapies are
effective in treating emotionalism in the absence of
other depressive symptoms.
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ONE HUNDRED YEARS AGO

Sir Lyon Playfair, in a letter to Junius Henri Browne, author of a paper in
the New York Forum, for October, under the above title, says: "Having
represented a large medical constituency (the University of Edinburgh) for
seventeen years as a member of Parliament, I naturally came in contact
with the most eminent medical men in England. I have put the question to
most of them, 'Did you, in your extensive practice, ever know a patient
who was afraid to die?' With two exceptions, they answered 'No.' One of
these exceptions was Sir Benjamin Brodie, who said he had seen one case.
The other was Sir Robert Christison, who had seen one case, that of a girl
of bad character who had a sudden accident. I have known three friends
who were partially devoured by wild beasts under apparently hopeless
circumstances of escape. The first was Livingstone, the great African
traveller, who was knocked on his back by a lion, which began to munch
his arm. He assured me that he felt no fear or pain, and that his only feeling

was one of intense curiosity as to which part of his body the lion would take
next. The next was Rustem Pasha, now Turkish ambassador in London. A
bear attacked him, and tore off part of his hand and part of his arm and
shoulder. He also assured me that he had neither pain nor fear, but that he
felt excessively angry because the bear grunted with so much satisfaction in
munching him. The third case is that of Sir Edward Bradford, an Indian
officer, now occupying a high position in the India Office. He was seized in
a solitary place by a tiger, which held him firmly behind the shoulders with
one paw and then deliberately devoured the whole of his arm, beginning at
the end and ending at the shoulder. He was positive that he had no
sensation of fear, and thinks that he felt a little pain when the fangs went
through his hand, but is certain that he felt none during the munching of
his arm."

(British Medical_Journal 1889;i:489)
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