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The heterogeneity of social outcome following head
injury

DAVID DODWELL

From the University Department ofNeurology, Manchester Royal Infirmary, Manchester, UK

SUMMARY This study compares nine different measures of social outcome applied to 56 patients
seen 0 to 4 years after head injury. Social outcome was found to be heterogeneous: correlations
between the measures and a principal components analysis both indicated that time off work (as a
percentage of time since injury) was independent of most other measures of social performance.
In the group studied, the best measures of non-work social performance were the Katz Adjustment
Scales form 2 (socially expected activity) and Bond's Social Scale, which both showed good agree-
ment between subject and informant ratings. If a single outcome measure is desired (to include work
and non-work social performance), the most suitable measure was found to be the Glasgow Out-
come Scale, original and extended versions.

In the last two decades, head injuries have become
established as an important source of morbidity and
mortality, especially in children and young adults,'4
and a problem worthy of study.5 The increasing
amount of work being carried out in this field has
emphasised a need for satisfactory measures of out-
come.

Social outcome is important not only in itself, but
as a summary and as a utilitarian measure. Social
handicaps have been conceptualised as the ultimate
expression of diseases, impairments and disabilities,6
and as a final common pathway for the expression of
psychiatric disorder.7 They also offer a practical guide
to the need for services.
The simplest and most commonly used measure of

social outcome after head injury is time off work.8 - 13
The disadvantages of this method are firstly that it is
only applicable to subjects already in work (thus
excluding schoolchildren, the unemployed, house-
wives and old age pensioners) and secondly, it is
affected by other pressures, such as the presence of
active rehabilitation schemes, financial commitments,
availability of welfare benefits, and the possibility of
compensation. Other indices have been reported,
including the use of Social Scales,'4- 17 Occupational
Therapy assessment'8 and subjective reports of work
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capability and domestic friction. 9 A simple and well-
defined measure, the Glasgow Outcome Scale, has
been described by Jennett and colleagues202' for
overall assessment of outcome after head injury,
including social function. More recently, a new out-
come schedule has been devised by Livingston and
Livingston,22 which includes subscales on work func-
tion and activities of daily living.

In considering the field of social assessment, it
seems reasonable to examine measures already in use
by psychiatrists for studying other neuropsychiatric
disorders. Reviews of the available measures23-25
suggest well over 20 acceptable scales. This abun-
dance of measuring instruments also illustrates the
fact that there is some variety in the interpretation of
the term "social". Different scales cover different
social domains, such as marital relationships, leisure
pursuits, finances and housing. As with time offwork,
not all domains are applicable to all subjects.

Apart from deciding which domains of social func-
tion to cover, there is also some variation in the
recommended origins of the data. In psychiatry,
recognised data sources include either an informant
or the subject himself, using either an interview sched-
ule or a self-report questionnaire. Jennett26 has
emphasised the importance of combining both
accounts in the assessment and outcome after head
injury. In old age psychiatry, attention has also been
paid to testing the actual performance of activities of
daily living. 27 28

Finally, in rating social function it is clear that
there is some ambiguity about whether certain phe-
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nomena are social (interpersonal) or psychiatric
(intrapersonal). For example, irritability and social
withdrawal are common psychiatric symptoms,
which could equally well be construed as aspects of
social function. In addition to these ambiguous fea-
tures, some scales further complicate the issue by
including more obviously psychiatric items, such as
guilt, distress and dissatisfaction.

Unfortunately, both in psychiatry in general and in
the field of head injury in particular, there are few
studies comparing different social outcome measures
and thus an informed choice cannot be made. The
variety of assessments available also makes it hard to
compare studies which have used different measures.
A study of head injured patients was carried out to

measure social outcome and its determinants. In
view of the importance of the outcome parameter,
and the complexities of the subject, it was decided to
apply several different measures to the same subjects.
This report concerns a comparison of the results
obtained from the different scales used to measure
social outcome.

Methods

Patients
The subjects consisted of patients seen after sustaining a

blunt head injury in adulthood (age 16 years or over). They
were a consecutive series of patients who were referred for
neuropsychological evaluation within 4 years of injury and
who were able and willing to cooperate with psychiatric
assessment (including an interview with an informant). Com-
plete measures were not obtained on all subjects owing to
changes in the protocol during the study.

All the patients had been referred to the Neurology
Department and had been seen by a neurologist. The main
sources of referral were from general practice, from other
departments in the hospital, and from solicitors requesting
medico-legal reports. A few patients were also referred by
consultant neurologists from other hospitals. In general, the
reason for referral was the assessment of post-traumatic
sequelae, particularly where there was a question of epilepsy
or where complaints by the patient or relatives appeared
excessive to the referring doctor. Reasons for referral for
neuropsychological assessment were usually for the evalu-
ation of memory and learning disorders or of personality
change. Patients did not come from a defined catchment
area: the vast majority were from the North West Region
and most were from the Greater Manchester Area.

Procedure
The assessment of each patient included a detailed history of
the injury and its sequelae, standardised cognitive tests, a
standardised psychiatric interview (the Present State
Examination29), assessment of premorbid personality and a
physical examination, as well as the assessments of social
functioning. The informants' data also included a history
and assessment of premorbid personality; information for
rating the social scales was obtained at the same interview.
Seven scales of social functioning were used: they are
described in the following paragraphs.

Dodwell
Four scales are based on checklists, which were included

in the interview procedure. The items covered in the scales
are summarised in table 1, which shows that there is some
overlap between the scales, but no scale is entirely redundant.
The Modified Crichton Royal Behavioural Rating Scale

(MCRBRS) was developed by Wilkin and Jolley30 from the
Crichton Geriatric Behaviour Rating Scale,31 and consists of
10 items rated on 4 or 5 point scales. Detailed guidelines for
ratings are provided by Charlesworth and Wilkin.32 It has
been used in rating psychogeriatric patients and concentrates
on the most basic abilities such as continence and commu-
nication. The information is obtained from a care-giver such
as a ward nurse or officer-in-charge of an old persons' home.
The time period is not specified.
The Current Behaviour Schedule (CBS) was used by

Owens and Johnstone,33 and a slightly modified form has
since been published.34 There are 23 items, most ofwhich are
rated on 3 point scales. It was designed for use with adult
chronic schizophrenics and includes psychotic symptoms
such as hallucinations as well as observable behaviour. It is
also based on information obtained from a care-giver, such
as a ward nurse or relative. The time covered is the last 6
months.
The Katz Adjustment Scales (KAS)" include two forms

(R2 and S2), respectively designed for informant and subject
ratings of the performance of socially expected activities.
Each form consists of the same 16 items rated on 3 point

Table 1 Summarised content of checklist rating scales

Scales

Item MCRBRS CBS KAS2 BSS

Mobility +
Orientation +
Continence + +
Communication + +
Cooperation + +
Over/underactivity + +
Memory + +
Dressing + + +
Feeding + + +
Cleanliness + + +
Appearance +
Antisocial behaviour +
Productive activity +
Laughs/talks to self +
Hallucinated +
Deluded +
Postures/mannerisms +
Obsessional rituals +
Variability of behaviour +
Compliance with medication +
Social contact/withdrawal + +
Work + + +
Leisure pursuits + + +
Housework +
Finances +
Shopping +
Cares for Children +
Church +
Supports family +
Family cohesion + +
Legal offences +
Sexual problems +
Alcohol abuse +

MCRBRS = Modified Crichton Royal Behavioural Rating Scale;
CBS = Current Behaviour Schedule; KAS2 = Katz Adjustment
Scales form 2; BSS = Bond's Social Scale.
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The heterogeneity of social outcome following head injury
scales. They were devised for rating adult psychiatric
patients, and normative data are available for informant
ratings.36 The time covered is the last few weeks.

Bond's Social Scale (BSS)"15 was specifically devised for
rating social outcome after head injury. It consists of six
items rated on 3 to 5 point scales, based on information
obtained from both subject and informant. No time interval
is specified.

In addition to the checklist ratings above, three other types
of rating were made. Firstly, the initial time off work since
injury was noted for the 46 subjects who were in full-time
employment or higher education at the time of the accident.
Because patients were seen at varying intervals after the
injury, the initial time offwork was expressed as a percentage
of the time from injury to assessment (TOW%). Secondly,
some global ratings were made using the Global Assessment
Scale (GAS) and the Glasgow Outcome Scales. The
GAS37 38 is a 100 point scale rating overall level of function
using information from all available sources; it was designed
for use with psychiatric patients, and refers to the lowest level
of function in the past week. The Glasgow Outcome Scale
(GOS)20 was specifically designed to measure overall out-
come after head injury, rated on a 5 point scale ranging from
death to good recovery. An extended version (GOSE) was

subsequently described,21 in which the three better outcome
categories were each subdivided into two, to create an 8 point
scale. For this study, operational definitions of the sub-
divisions were made.39 The sources of information and time
period covered are not specified.

Results

Assessments were made on 56 patients, and a com-
plete data set (including time off work) was obtained
in 38 of the 56 subjects, 46 were male; the median age
at injury was 26 years (range 16-64), and the median
interval from injury to assessment was 15 months
(range 1-41). Social class40 was I or II in 14 cases, III
in 25 cases, IV or V in 11 cases, and 11 patients were
not economically active. No academic qualifications
had been attained in 22 cases, 25 subjects had CSE's
or 0-levels, five had A-levels and four were graduates.
In 53 cases the informant was the spouse or parent of
the subject; the remaining informants were a sister, a

fiancee and a lifelong friend. Except for one case,
informants were interviewed separately from the
subjects.
The post-traumatic amnesia ranged from 0 to 12

weeks (median 10 days). Using the criteria of Jen-
nett,'1 seven subjects had very mild injuries, three had
mild injuries, five had moderate injuries, seven had
severe injuries, 20 had very severe injuries and 10 had
extremely severe injuries. Of the remaining four sub-
jects who experienced no PTA, two developed post-
traumatic epilepsy and two had delayed PTA.42
The scores on the social scales are summarised in

table 2 by the median and range on each test. For
scales which conform to a normal distribution, the
mean and standard deviation are also tabulated. His-
tograms of the scores are portrayed elsewhere39 and
summarised verbally in table 2. Five of the scales did
not conform to (and could not be transformed to) a
normal distribution (as assessed by the Kolmogorov-
Smirnov goodness of fit test): therefore, non-
parametric statistics were used wherever possible. The
reversed-J shape of the frequency histograms for
MCRBRS and CBS indicates a ceiling effect in this
patient group: the scales concentrate on severe
impairments which are generally not present, and do
not allow a useful spread of results. In contrast, the
histogram of scores for TOW%, is J-shaped, sug-
gesting both a floor effect (with many subjects off
work permanently since injury), and also a ceiling
effect for subjects having no time off work at all. In
subsequent results, all scales have been adjusted so
that high values consistently indicate impairment.
On five of the rating scales (GAS, MCRBRS, CBS,

KASR2 and S2, and BSS) it was possible to compare
the ratings obtained from subjects with those obtained
from informants. The results are displayed in table 3,
which shows good correlations between subject and
informant ratings for all scales. The median scores are
clearly very similar, and there are no statistically
significant differences between them (Wilcoxon
matched-pairs signed ranks test).

Table 2 Scores on social scales

Possible range Actual range

Scale (n) Best Worst Best Worst Median Mean (SD) Distribution

MCRBRS (55) 0 38 0 4 07 - reverse-J
CBS (46) 50 0 50 26 45-4 - reverse-J
KASR2 (46) 48 16 46 19 33-5 33 9 (7-5) normal
KASS2 (46) 48 16 44 24 35-2 34-7 (5-9) normal
BSS (56) 0 - 1 24 8-9 96 (5-2) normal
TOW% (46) 0 100 0 100 64-0 - J shaped
GAS (56) 100 1 75 30 56-5 56 3 (9-7) normal
GOS (56) 5 1 5 3 42 - A shaped
GOSE (56) 8 1 8 3 61 - A shaped
MCRBRS= Modified Crichton Royal Behavioural Rating Scale; CBS= Current Behaviour Schedule; KASR2 = Katz Adjustment Scale
form 2 (informant); KASS2 = Katz Adjustment Scale form 2 (subject); BSS = Bond Social Scale; TOW% = Time Off Work (as percentage
of time since injury); GAS = Global Assessment Scale; GOS Glasgow Outcome Scale; GOSE = Glasgow Outcome Scale Extended version.
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Table 3 Comparison of social scale scores derivedfrom
subject and informant ratings

Median score

Scale n rho S I

GAS 56 +0.65* 60 60
MCRBRS 56 +0.53* 1 1
CBS 55 +0.81* 46 45
KAS form 2 45 +0.78* 35 33
BSS 55 +0 77* 8 7

n = number of paired subject-informant ratings; S = subject;
I= informant; GAS = Global Assessment Scale;
MCRBRS = Modified Crichton Royal Behavioural Rating Scale;
CBS = Current Behaviour Schedule; KAS = Katz Adjustment
Scales; BSS = Bond's Social Scale.
*p <0 001 (one-tailed).

The correlation matrix of the social scales is shown
in table 4. It is clear that nearly all the scales correlate
significantly with each other, the exception being
TOW%, which has significant correlations only with
GOS and GOSE, neither of which is very high. The
highest correlation is between GOS and GOSE, which
is to be expected. The remaining correlations
(excluding TOW%) range from +0 31 to +0-78,
accounting for 10 to 61% of the variance.
The scales were then entered into a principal com-

ponents analysis with varimax rotation, which pro-
duce two factors with an eigenvalue greater than 1.
The factor loadings of the rotated solution are illus-
trated in table 5. The loadings express more succinctly
the results of the non-parametric correlation matrix.
All the scales except TOW% load highly on the first
factor. On the second factor,TOW% loads highly and
the Glasgow Outcome Scales have moderate loadings.
The findings can be summarised by concluding that

social outcome after head injury is not unitary but
heterogeneous in nature. The correlation matrix and
principal components analysis support the use of two
separate measures, namely performance of social
expected activities and going to work. If a single mea-

Dodwell
sure is to be used, the Glasgow Outcome Scales offer
the best compromise, although the range of scores is
narrow (5 points on the GOS and 8 points on the
GOSE).

Discussion

The item content of most of the scales is concerned
with performance of social roles ranging from a fairly
basic level (activities of daily living) to fairly soph-
isticated aspects of citizenship (such as observing the
law and going to church). Only one scale, the CBS,
contained items directly relating to psychiatric symp-
toms; in this case, the symptoms were the more

obvious ones of chronic schizophrenia. Only two of
the patients were psychotic, so it is not surprising that
no dimension of psychiatric symptoms emerged from
the correlation matrix and principal components
analysis. The findings here are thus different from
those of authors who have included measures of
psychiatric symptoms and satisfaction in their social
ratings43 - 46 and indicate that it is possible to separate
social performance from psychiatric symptoms. Also
excluded from the present scales are measures of
social conditions/deprivation, such as income,
housing, and community facilities.
The comparison of subject with informant ratings

shows a high level of agreement despite the severity of
the head injuries sustained by most patients. The
correlations obtained are much better than
subject-informant correlations for residents of old
people's homes (r = +0-36, p < 0.001)28 and gener-
ally better than for social performance of parents of
one-year old children (r = + 0-29. p < 005 to
r = +0 72, p < 0-001).47

It is surprising when comparing the different social
scales, that, within the area of performance of social
roles, there appears to be a clear dichotomy between
time offwork and other indices of social performance.
This cannot be regarded as an artefact of the principal

Table 4 Spearman rank-order correlations between social scales

Scales

TOW% GOS KASS2 GOSE MCRBRS BSS GAS CBS
Scale (n) (46) (56) (46) (56) (55) (56) (56) (55)

KASR2 (46) 0-03 0 491 0-781 0-57t 0 58t 0-60t 0 78$ 0 78+
CBS (55) 0-04 0-481 0 61$ 0 52$ 0 58$ 0 59$ 0 76$
GAS (56) 006 0 59t 065$ 060$ 0-57$ 0-56t
BSS (56) 0 09 0 55$ 0 35t 0-63$ 0-56$
MCRBRS (55) 0 04 0-39t 0.31* 0-46t
GOSE (56) 0.27* 0 95$ 0-39t
KASS2 (46) 0-17 0-38t
GOS (56) 0 36t

TOW% = Time off Work as percentage of time since injury; GOSE = Glasgow Outcome Scale Extended version; GAS = Global Assessment
Scale; KAS = Katz Adjustment Scales; CBS = Current Behaviour Schedule; MCRBRS = Modified Crichton Royal Behavioural Rating
Scale; BSS = Bond's Social Scale; GOS = Glasgow Outcome Scale.
*p < 0-05; tp < 0-01; tp <0001 (one-tailed).
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The heterogeneity of social outcome following head injury
Table 5 Principal components analysis of social scales

Factor loadings

Scale Factor I Factor 2

KASR2 0-91 0-01
CBS 0-89 0-19
GAS 0 88 009
BSS 0 77 0-19
MCRBRS 0 77 004
GOSE 075 056
KASS2 0 74 0-22
GOS 0 61 0-66
TOW% 006 0 90
Variance accounted for 62-0% 13-5%

KAS = Katz Adjustment Scales; CBS = Current Behaviour
Schedule; GAS = Global Assessment Scale; BSS = Bond's Social
Scale; MCRBRS = Modified Crichton Royal Behavioural Rating
Scale; GOSE = Glasgow Outcome Scale Extended version;
GOS = Glasgow Outcome Scale; TOW% = Time off Work as
percentage of time since injury.

components analysis, as it is supported by the non-
parametric correlation matrix. The finding is even
more surprising in that most of the performance scales
do include an actual item about work, so one would
predict at least some overlap in scores due to the
overlap in content.
A similar finding has been reported by Ellsworth

et al.43 In a factor analysis of psychiatric symptoms
and social functioning in psychiatric patients, two sep-
arate factors described the social function: these two
factors were described as "work productivity" and
"outside social activity", and correspond to the fac-
tors obtained in the current study oftime offwork and
performance of other social expected activities.

This result indicates that it is inappropriate to view
social performance as a unitary hierarchial phenom-
enon, in which going to work subsumes the successful
performance of other social roles. Although this
model may apply in some cases, the overall indepen-
dence of time off work from other social measures
suggests that going to work is carried out at the
expense of other social activities in some cases. This
supposition is borne out by clinical observations on
patients.
The patients studied are certainly not a representa-

tive sample of patients suffering head injury. They are
highly selected by a three or four stage consultation
process (G.P./solicitor, hospital specialist, neuro-
logist, neuropsychologist) which is likely to have
biased the sample with respect to the base population
of head-injured patients. In comparison with a pro-
spectively studied series of consecutive admissions'2
they have more severe head injuries. This bias means
that the present study can have no epidemiological
implications concerning the prevalence of problems in
a representative sample of head injured patients. This
bias also means that caution should be exercised in

extrapolating the findings to other samples of head
injured subjects. However, in carrying out a correla-
tional study of this nature, the most important point
is to include an adequate range of observations.48 The
present series of patients includes a wide range ofhead
injury severity (as measured by PTA), a wide range of
time off work and a fairly wide range of other social
impairments; only the most profoundly handicapped
were excluded from assessment. The general tenor of
the findings is thus likely to be applicable to other
series of head-injured patients unless they are very
narrowly defined or profoundly handicapped (that is,
requiring continuous in-patient care).
The heterogeneity of social outcome suggests that

future studies should include separate measures of
work and general social function. This approach has
been adopted in the Glasgow Assessment Schedule,22
which was published after the current work was com-
pleted. In the present study, the most suitable mea-
sures of general performances were the KAS R2 and
S2 scales and the BSS, which all gave a reasonable
range of results, and showed good agreement between
subject and informant ratings. The CBS and
MCRBRS suffered from ceiling effects in this client
group, resulting in a narrow range of results. The
GAS mixes psychiatric symptoms with social function
and is thus less suitable from a theoretical point of
view. The Glasgow Outcome Scales provided a good
overall measure and would be suitable if a single out-
come measure were desired, because they also cor-
relate significantly with time off work; their main
drawback is the narrow range of ratings produced,
which allows little room for the measurement of
change. On these grounds, the GOSE can be regarded
as a significant improvement on the original GOS.
In actual use, the GOSE appeared far more satis-
factory compared to the rather laconic GOS, particu-
larly as the first two categories (death and persistent
vegetative states) were not relevant to the current
study. In comparing published work, it is always pos-
sible to collapse the categories of the GOSE for com-
parison with the GOS, but the reverse is not possible.
It is clear that time off work is a useful measure.
However, it appears to represent only some of the
truth about social outcome after head injury, and
should be supplemented by other measures for a com-
plete picture. This should be borne in mind when
interpreting the numerous studies where time offwork
is the only measure of social outcome, and when-
designing new studies of outcome after head injury.

I am grateful to the consultants who allowed me to
study their patients, the individual patients, and their
informants. This work was made possible by grant
number A/8/1245 from the National Fund for Crip-
pling Diseases (Action Research for the Crippled
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Child). Special thanks are due to my research super-

visor, Dr Christine Dean, who oversaw the analysis
and presentation of the data.
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