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Abstract
Objective—To assess neuropsychiatric se-
quelae 1 year after minor head injury in a
cross sectional study using home inter-
views with patients and their relatives at 1
year after head injury.
Methods—The study cohort included 148
adults who were admitted to hospital after
a minor head injury between 1 July 1994
and 30 June 1995 and showed clinical or
radiological evidence of brain injury.
Main outcome measures used in the study
were the Glasgow outcome scale, Edin-
burgh rehabilitation status scale, Barthel
index, clinical interview schedule-revised,
mini mental state examination, and as-
sessment of symptoms of postconcus-
sional syndrome.
Results—At one year follow up, four
(2.9%) patients had a severe disability, 35
(25.5%) had a moderate disability, and 95
(69.3%) had no disability according to the
Glasgow outcome scale. A slightly higher
proportion (33.3%, n=45) showed disabil-
ity according to the Edinburgh rehabilita-
tion status scale. Thirty one patients
(23.1%) scored < 24 in the mini mental
state examination. These were mostly
patients over the age of 65. Twenty three
patients (17.2%) were diagnosed as psy-
chiatric cases according to the clinical
interview schedule-revised scale. Seventy
four (55.2%) patients showed one of the
symptoms of postconcussional syndrome.
The most commonly shown neurobehav-
ioural problems were irritability (30%),
sleep disturbance (29%), and impatience
(27%).
Conclusion—One year after a minor head
injury, a substantial proportion of patients
showed neuropsychiatric sequelae.
(J Neurol Neurosurg Psychiatry 1998;65:899–902)
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There have been many outcome studies of
patients with severe head injury.1 2 Recently,
there have also been outcome studies of
patients with minor head injury.3–8 One of the
problems in this area is that of case definition
and subsequent case ascertainment. When
studying the sequelae of minor head injury, it
becomes diYcult to evaluate the relative
impact of the consequences of psychological
eVect of having a trauma and those of the effect
of direct brain injury. In the past, emphasis was
on the detection of specific neuropsychological
deficits after minor head injury.4–6 Patients were

not necessarily collected from a defined
geographical area. We thus decided to under-
take a comprehensive assessment of neuropsy-
chiatric sequelae 1 year after minor head injury
in patients admitted to hospital who showed
clinical or radiological evidence of brain injury.

Methods
The study cohort comprised 148 adults over
age 17 who were admitted to hospital after a
minor head injury between 1 July 1994 and 30
June 1995. All of these patients had a known
address in the South Glamorgan Health
District. The inclusion criteria were a Glasgow
coma scale score between 13–159 and either a
history of a period of lost consciousness after
the head injury or radiological (evidence of
fracture on skull radiography, or cerebral
haemorrhage, or contusion on CT or MRI) or
clinical evidence (focal neurological signs) of
brain injury. The list was collected from the
Health Authority’s central data base by using
the international classification of diseases-
ninth revision (ICD-9) codes10 and scrutinising
medical case notes.

Patients were invited by post to take part in
the study. Those who did not respond initially
received a reminder letter within 6 weeks, and
again within 12 weeks of receiving the initial
letter. In some cases, the patients were
contacted by telephone or through their
general practitioners (GPs). Consultants under
whose care the patients were admitted allowed
research staV to examine patients’ medical case
notes. The study was approved by the local
district ethics committee and all patients who
took part in the study signed a consent form, a
copy of which was sent to their GPs.

A purpose designed questionnaire was de-
vised based on the recently developed head
injury evaluation chart (first and second part)
produced by the European Brain Injury
Society11 for the purpose of collecting data
from patients and their relatives. The data for
the questionnaire were collected from patients’
case notes and also from a face to face
interview with patients and their relatives
primarily in their home settings. Two research
staV (IL and CK) interviewed the patients and
their relatives about 1 year after the head injury.
Data were collected on the following areas:
patient’s age, sex, date of interview, date of
head injury, and an estimate of current alcohol
intake.

Overall outcome at 1 year after head injury
was assessed according to the Glasgow out-
come scale12 and Edinburgh rehabilitation sta-
tus scale (ERSS).13 The patients’ overall cogni-
tive state was assessed using the score of the
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mini mental state examination (MMSE).14

Premorbid IQ was assessed by the national
adult reading test (NART).15 The patients’
overall physical disability was assessed with the
Barthel index.16 The clinical interview
schedule-revised (CIS-R)17 along with the psy-
chosis screening questionnaire (PSQ)18 were
administered to assess psychiatric status. A six
point behaviour rating scale was used to meas-
ure the symptoms of postconcussional syn-
drome.

The ERSS has four subsections; ERSS 1 or
the “support scale” measures the frequency
and extent to which the patient relies on others
for self care; the ERSS 2 or the “inactivity
scale” assesses the ability to initiate, sustain,
and eVectively perform daily living activities;
the ERSS 3 or the “social integration/isolation
scale” measures patient’s involvement in roles,
relationships, a social network and in commu-
nication; and the ERSS 4 or the “eVects of cur-
rent symptoms scale” assesses the extent to
which the severity and constancy of symptoms
and impairments aVect the patient’s lifestyle. A
score of 0–7 is possible for these subscales and
for our study we took an arbitrary cut oV score
>2 to define significant disability in each
subsection and the overall ERSS. The same cut
oV score was used by McClelland et al in their
Belfast Study19 (R J McClelland, personal
communication).

A score <24 in the MMSE was taken as an
evidence of overall cognitive deficit. A maxi-
mum score of 20 in the Barthel index indicates
the absence of any physical disability. A score
<20 was taken in this study as evidence of the
presence of physical disability. The CIS-R and
PSQ were used in a recent OYce of Population
Censuses and Survey (OPCS)20 study and were
shown to be reliable screening instruments for
the detection of psychiatric cases in a general
adult population. Those who scored>12 ac-
cording to the CIS-R criteria or scored
positively on any of the eight psychotic
symptoms according to the PSQ were diag-
nosed as psychiatric cases. The following
behaviours were rated on a 1–6 point scale to
assess the symptoms of postconcussional syn-
drome: mood swings, impatience, sleep prob-
lem, safety hazard, eating problem, socialisa-
tion problem, inappropriate or disinhibited
behaviour, depressed mood, verbal outbursts,
poor memory, dependence, irritability, lack of
initiative, slowness in thinking, inability to plan
or make a decision, tiredness, and lack of
insight. A score<4 in any of these categories
was taken as evidence of presence of that
particular behaviour.

The data were analysed using an SPSS for
windows statistical package21 on a personal
computer equipped with a 75 Pentium proces-
sor. The analysis involved estimation of per-
centages with 95% confidence intervals. A ÷2

analysis was used to compare the frequencies of
certain variables between groups. A regression
analysis of the factors aVecting various out-
come measures was also carried out.

Results
Three patients were deceased at 1 year follow
up. The cause of their deaths were not known-
but not necessarily related to the head injury.
Eleven patients could not be contacted for an
interview. Some data from medical notes were
available on 140 patients, and 134 patients had
a face to face interview. Patient’s ages ranged
between 18–93 years (median 39.5; quar-
tile=27). There were 72 patients between the
ages of 18 and 40 (51.4%), 28 between 41 and
65 (20%), and 40 were over 65 (28.6%).
Ninety three (66.4%) patients were men and
47 (33.6%) were women. The younger age
group predominantly consisted of men and the
older age group of women.

According to the Glasgow outcome scale,
Four patients (2.9%) were severely disabled, 35
(25.5%) were moderately disabled, and 95
(69.3%) had no disability at 1 year follow up.
According to the overall ERSS score, 45
patients (33.3%, 95% confidence interval
(95% CI) 25.6%-42%) showed disability.
According to the subscales of the ERSS, 15
(10.7%) showed disability according to the
ERSS 1 (support subscale), 21 (15.6%)
according to the ERSS 2 (inactivity scale), 24
(17.8%) according to the ERSS 3 (social
integration/Isolation scale), and 26 (19.3%)
according to the ERSS 4 (eVects of current
symptoms scale). According to the Barthel
index, 17 patients (12.6%, 95% CI 7.7%-
19.6%) scored <20.

Thirty one patients (23%, 95% CI 16.5%-
31%) scored <24 according to the MMSE.
Twenty three (17.2%, 95% CI 11.4%-24.8%)
patients were diagnosed as psychiatric cases
according to CIS-R and PSQ. Seventy four
(55.2%, 95% CI 46.4%-63.7%) manifested
any one of the symptoms of postconcussional
syndrome according to the behaviour rating
questionnaire. Common behavioural problems
were noted as follows: 30% showed irritability,
29% sleep problems, 27% impatience, 25%
mood swings, 22% tiredness, 15% slowness in
thinking. The rate of diVerent outcomes
according to the age and sex groups are shown
in tables 1 and 2.

Table 1 Comparison of of patients (n (%)) showing disability according to Glasgow outcome scale and MMSE in
diVerent age and sex groups

Age

Male Female18–40 41–65 >65

Dead (n=3) 0 1 (3.6) 2 (5.1) 1 (1.1) 2 (4.4)
PVS (n=0) 0 0 0 0 0
Severe disability (n=4) 1 (1.4) 2 (7.1) 1 (2.6) 3 (3.3) 1 (2.2)
Moderate disability (n=35) 17 (24.3) 6 (21.4) 12 (30.8) 27 (29.3) 8 (17.8)
No disability (n=95) 52 (74.3) 19 (67.9) 24 (61.5) 61 (66.3) 34 (75.6)
MMSE score <24 (n=31) *4 (5.7) 4 (14.8) 23 (62.2) 20 (22.2) 11 (25)

*p< 0.0001 ÷2=44.689, df=2. PVS = persistent vegetative state, MMSE = mini mental state examination.

900 Deb, Lyons, Koutzoukis

 on M
ay 22, 2023 by guest. P

rotected by copyright.
http://jnnp.bm

j.com
/

J N
eurol N

eurosurg P
sychiatry: first published as 10.1136/jnnp.65.6.899 on 1 D

ecem
ber 1998. D

ow
nloaded from

 

http://jnnp.bmj.com/


A regression analysis was carried out by using
the total ERSS score as a dependent variable
and the following factors as covariates: age, sex,
average current weekly alcohol consumption,
Glasgow coma scale score, NART score, history
of a previous head injury, and MMSE score. A
significant negative correlation between the
MMSE score and ERSS score was detected (p
<0.0001). However, when MMSE was excluded
from the regression analysis, a positively signifi-
cant correlation between age and ERSS score
was detected (p <0.0001).

Discussion
Of the 300 000 adult (>17years) population of
South Glamorgan Health District, about 3172
(1%) attend the accident and emergency
department each year with a diagnosis of head
injury. Of them, about 442 (14%) are admitted
to a hospital, of whom 70% (n=309) are
expected to have a minor head injury (Glasgow
coma score 15–13).22 Our cohort included
48% (n=148) of all the expected patients with
mild head injury who were admitted to a
hospital. It is also likely that by using the ICD-9
code to access the central data base, we have
received an incomplete list of all those patients
who were admitted to a hospital.

By including those patients with mild head
injury who were admitted to hospital and had a
period of lost consciousness we collected a
subgroup of patients with mild head injury who
came into the severe end of the range.
Therefore it would be expected that the
proportion of the total population of patients
with mild head injury showing disability after 1
year of their injury would be smaller than that
found in our study. In a cross sectional study it
is always diYcult to examine the natural history
of symptoms over a period of time. For exam-
ple, it has been suggested that the symptoms of
postconcussional syndrome may recur in up to
30% of patients after an initial period of
remission.23

Both organic and environmental factors can
be responsible for the neuropsychiatric seque-
lae after a head injury. The relative impact of
these individual factors are diYcult to deter-
mine. By including those patients who showed
indirect evidence of brain insult at the time of
the head injury we tried to emphasise more the
eVect of organic factors.

With a few exceptions, most previous
outcome studies in this area concentrated on
patients with a severe to moderate degree of
head injury.24 A few studies which included

patients with mild head injury examined the
patients after a few weeks to a few months of
the injury.3–8 One study reported symptoms 1
year after minor head injury.25 So far the
emphasis has been on specific neuropsycho-
logical deficits and behavioural problems.
Between 25% to 30% of patients with mild
head injury showed deficits according to
neuropsychological tests at 6 weeks to 3
months after injury.5 6

Studies in the past primarily included
patients between the ages of 16 and 65 years.3–6

By including patients over the age of 65 years in
our study cohort, we may have increased the
possibility of detecting more disability in the
patient population. We deliberately used two
diVerent global outcome measures— namely,
the Glasgow outcome scale and ERSS—
because we tried to maximise the scope of
detection of disability in the cohort. The ERSS
is particularly useful in this context because it
asks detailed questions on specific psychosocial
problems in the patient, whereas the Glasgow
outcome scale is much more subjective and
non-specific in its approach. This was reflected
in our finding that the ERSS has detected a
slightly higher proportion of patients with dis-
ability compared with the Glasgow outcome
scale. Elderly patients showed a higher preva-
lence of disability according to ERSS sub-
scales, some of which may have existed before-
the injury. Besides, neurobehavioural
symptoms such as irritability (30.6%-42.9%)
tiredness (27.6%-34.7%) and impatience
(42.3%-49%), could also be commonly found
among adults without a head injury.26

It is not known why certain patients after a
minor head injury develop long lasting sequelae
which are debilitating. Our pursuit of trying to
find an answer to that question by using a
regression analysis of various risk factors did not
throw much light on the issue. It was interesting
to find no significant eVects of average weekly
alcohol consumption rate or initial Glasgow
coma score on the ultimate outcome. Similar
findings were noted in a previous study.5 What-
ever seems to be the reason for these lasting dis-
abilities, both the patients and their relatives who
are caring for them are under considerable
strain, particularly as most of these patients are
not known to the service providers.

We thank patients and their carers for taking part in the study,
Dr Frank Dunstan for statistical advice, Professors G Fenton
and R McClelland, Drs N Brooks, M Oddy and S V Lo for their
advice on the study protocol, the Welsh OYce for funding, and
Mrs J Wheeler for secretarial support.

Table 2 Comparison of patients (n (%)) showing disability according to Edinburgh rehabilitation scale score (ERSS;
total and subscales), clinical interview scale-revised (CIS-R), and postconcussional syndrome (PCS) in diVerent age and
sex groups

Age

Male Female18–40 41–65 >65

ERSS (total) (>2) (n=45) 18 (25.7) 9 (33.3) 18 (47.4) 32 (35.2) 13 (29.5)
ERSS1 (>2) (n=15) †2 (2.9) 2 (7.4) 11 (28.9) 10 (11) 5 (11.4)
ERSS2 (>2) (n=21) ‡4 (5.7) 5 (18.5) 12 (31.6) 16 (17.6) 5 (11.4)
ERSS3 (>2) (n=24) *7 (10) 6 (22.2) 11 (28.9) 19 (20.9) 5 (11.4)
ERSS4 (>2) (n=26) 9 (12.9) 6 (22.2) 11 (28.9) 21 (23.1) 5 (11.4)
CIS-R (>11) (n=23) 15 (21.4) 6 (22.2) 2 (5.4) 16 (17.8) 7 (15.9)
PCS (n=74) 37 (52.9) 16 (59.3) 21 (56.8) 51 (56) 23 (53.5)

*p=0.039, ÷2=6.51, df=2; †p=0.001, ÷2=12.77, df=2; ‡p=0.000, ÷2= 17.44, df=21.
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21 Norušis MJ. SPSS for windows base system users’ guide; release
6.0. Chicago, Illinois: SPSS, 1993.

22 Kraus JF, Nourjah P. The epidemiology of mild uncompli-
cated brain injury. Trauma 1988;28:1637–43.

23 McClelland RJ, Fenton GW, Rutherford W. The post
consussional syndrome re-visited. J R Soc Med 1994;87:
508–10.

24 McAllister GW. Neuropsychiatric sequelae of head injuries.
Psychiatr Clin North Am 1992;15:395–413.

25 Rutherford WH, Merrett JD, McDonald JR. Symptoms at
one year following concussion from minor head injury.
Injury 1978;10:225–30.

26 Gouvier WD, Uddo-Crane M, Brown LM. Base rates of
post concussional symptoms. Archives of Clinical Neuropsy-
chology 1988;3:273–8.

902 Deb, Lyons, Koutzoukis

 on M
ay 22, 2023 by guest. P

rotected by copyright.
http://jnnp.bm

j.com
/

J N
eurol N

eurosurg P
sychiatry: first published as 10.1136/jnnp.65.6.899 on 1 D

ecem
ber 1998. D

ow
nloaded from

 

http://jnnp.bmj.com/

