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Enhanced emotional reactions in chronic head trauma
patients
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SUMMARY The emotional characteristics of head injury patients referred for neuropsychological
testing were examined as a function of the time since injury. Patients referred more than 6
months from injury were more emotionally distressed on the MMPI and Katz Adjustment Scale
(relatives form) compared to those tested 6 months or earlier. The more chronic head trauma
patients were more anxious and depressed, more confused in their thinking, and more socially
withdrawn compared to the acute patient group. These differences in emotional functioning
appeared to be independent of level of neuropsychological impairment and the initial length of
coma. Premorbid personality and increased awareness of impaired functioning with the passage
of time are discussed as possible mediators of enhanced emotional distress in some chronic head
injury patients.

Cognitive deficits following significant
craniocerebral trauma have been shown to improve
with the passage of time. The rate and eventual level
of recovery is known to be related to the severity of
injury.'-3 Emotional recovery following such
injuries may parallel improvements in cognitive
functioning,3 but in some cases emotional function-
ing may actually deteriorate with the passage of
time.4 It has been our impression that increased
emotional distress often parallels the patient's
increased awareness of cognitive, social and voca-
tional limitations, which occur as overall cognitive
confusion lessens. Premorbid personality charac-
teristics5 6 also seem to relate to heightened
psychopathology in some chronic patients. It is
becoming increasingly more apparent that emo-
tional and personality adjustment following head
injury can have a significant effect on rehabilitation
outcome.78
The purpose of the present study was to compare

the degree of emotional distress in chronic and acute
head injury patients. It was predicted that patients
referred for neuropsychological evaluation longer
than 6 months after trauma would exhibit greater
emotional distress than those tested 6 months or less
from the time of injury. As the degree of emotional
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distress may relate to levels of cognitive impair-
ment,9 neuropsychological functions were also
assessed in these two groups of patients.

Method

Consecutive head trauma cases, 15 years or older, referred
to the Section of Neuropsychology, Department of
Neurosurgery, Presbyterian Hospital from 1979 to 1982
were examined retrospectively. From this population of
160 cases subjects were selected whose records gave no
indications of antecedent neurological disease and whose
files contained both a valid MMPI profile'0 and a Katz
Adjustment Scale" completed by a cohabitating relative.
Five cases were eliminated because of complicating
neurological disease. Three of these had a history of multi-
ple head injuries, while two gave evidence of long-standing
learning disabilities.

Measures of emotional functioning
The MMPI was chosen as an objective self report measure
of emotional functioning. Validity was established by clini-
cal judgement blind to experimental condition. From the
initial population, 85 files contained MMPIs. Twelve of
these were judged to be invalid profiles and were dropped
from further analysis. Eleven of these twelve cases had
been injured more than 6 months previously. From the
remaining 73 cases, 52 files also contained the Katz
Adjustment Scale, providing a standard by which others
could rate the emotional and social behaviour of their rela-
tives. This test has been shown to have significant diagnos-
tic and predictive utility with respect to psychiatric popula-
tions'2 and has been recently employed with medical
patients."
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Enhanced emotional reactions in chronic head trauma patients

Measures ofneuropsychological and intellectualfunctioning
All subjects had undergone a standardised neuro-
psychological examination. Testing in certain cases was
more complete than others. The Russell-Neurenger Aver-
age Impairment Rating,14 the Wechsler Adult Intelligence
Scale Verbal and Performance 1Qs,'5 and the Wechsler
Memory Scale Memory Quotient"6 were selected to reflect
overall levels of neuropsychological impairment. In addi-
tion, the following neuropsychological measures thought to
be particularly sensitive measures of cognitive impairment
were also selected: The Trail Making Test (Parts A and B),
the Digit Symbol and Block Design subtests of the
Wechsler Adult Intelligence Scale, the total number of
difficult paired-associates learned over the three trials of
the Wechsler Memory Scale Associate Learning Subtest,"7
and right and left hand performance on the Tactual Perfor-
mance Test and the Finger Tapping Test from the
Halstead-Reitan Neuropsychological Test Battery.'8

Comparison groups
Patients were divided into acute and chronic groups. The
acute group was examined 6 months or less following
injury. The chronic group was examined after 6 months.
Six months was chosen to represent a reasonable end point
to the period of rapid spontaneous recovery following head
trauma.' Seventeen subjects comprised the acute group
(13 males, 4 females), 35 subjects the chronic group (28
males, 7 females). The acute group's mean time since
injury was 3-7 months (SD = 1.8), the chronic group's
mean time was 25 3 months (SD = 20.8). The average age

for the acute group was 28-3 years (SD = 13-9) and 26.7
years for the chronic group (SD = 7.1). Average years of
education was 12-0 years (SD = 2.7) for the acute group
and 12-2 years (SD = 2.8) for the chronic group. Post hoc
analyses indicated that the groups were not significantly
different with respect to age, educational level, or sex

composition. In all cases the period of post-traumatic
amnesia lasted at least 24 hours, and for most subjects it
was far greater. Accurate coma data were available for 10
patients in the acute group (mean length = 9*8 days, SD =

7-1) and 12 patients in the chronic group (mean length =
15-5 days, SD = 20.0). This difference was not significant.

Statistical analyses
Analyses of variance were applied to raw MMPI scores
without K corrections.'9 Katz Adjustment Scale norms for
brain injured populations are not yet available. As a result,
raw scores were converted to Z-scores using the age-

corrected norms from the normal standardisation group.20
Group differences were analysed through analyses of var-
iance applied to these Z-scores. Since the MMPI clinical
scales are highly interdependent, a follow up step-down
discriminant was performed to capture the multivariate
characteristics of this instrument.

Additional analyses were undertaken to identify the
relationship between emotional, neurological, and neuro-
psychological dysfunction as they relate to time since
injury. First, analyses of variance were completed on all

neuropsychological measures for the two groups. Secondly,
analyses of covariance (covariate = length of coma) were
applied to the MMPI and Katz scores for those patients
with coma data. This allowed further assessment of the

relationship between emotional impairment and chronicity
independent of the initial severity of injury. Finally, to
determine whether the sample of patients with MMPI data
was typical of the entire population referred for neuro-
psychological evaluation, the neuropsychological variables
for the entire subject pool (N = 160) were analysed with
two factor independent measures analyses of variance, the
factors being length of time since injury and the presence
or absence of an MMPI.

Results

As predicted, the two groups differed in emotional
characteristics as evaluated by MMPI raw scores
(table 1) and Katz Z-scores (table 2). Patients refer-
red for neuropsychological evaluation more than 6
months from the time of injury were more emotion-
ally distressed compared to acute patients.
Significant differences in MMPI raw scores were
obtained for the F scale (F = 4.43, DF = 1/50, p S
0-04), the Depression Scale (F = 5 21, DF = 1/50, p
S 0-03), the Psychopathic Deviate Scale (F = 3*92,
DF - 1/50, p S 0-05), the Psychasthenia Scale (F =
6-93, DF = 1/50, p - 0.01), the Schizophrenia Scale
(F = 4-88, DF = 1/50, p - 0-03), and the Social
Introversion Scale (F = 9-36, DF = 1/50, p S

Table 1 MMPI raw scores oftraumatc head injury
patients as a fuincton of chronicity

- 6 months> 6 months

L 5-3 5-7 -
F 5.5 8-3 p 0.04
K 15-9 13-3 p 0.06
*Hypochondriasis (1) 8-5 9-3
Depression (2) 22.9 26.9 p S 0.03
Hysteria (3) 23.9 24.8
Psychopathic Deviate (4) 18.8 22-0 p G 0-05
Paranoia (6) 10-4 12-1
Psychasthenia (7) 11-6 17-2 p S 0-01
Schizophrenia (8) 13-6 19-3 p S 0-03
Mania (9) 18-0 18-7
Social Intoversion (10) 24.3 32-1 p S 0-004

*Scak Name (scale #)

Table 2 KATZ Z-scores ofhead injury patients as a
function ofperiod since injury

S 6 months> 6 months

Belligerence 0-67 1-99 p - 0-08
Verbal Expansiveness 1-46 1-22
Negativism 0-61 1-52
Helplessness 1-70 2-01
Suspiciousness 1-60 2-53
Anxiety 0-56 0-86
Withdrawal and Retardation 1-95 3.35 p s0-06
General Psychopathology 3-65 6-22 p S0-04
Nervousness 1-20 1-97
Confusion 2-05 2-02
Bizarreness 0-35 0-93
Hyperactvity 1-36 1-80
Stability 6 6666666666666666666666666666666666666666666666666666666-2-80 - 2-99
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0-004). There was also a nonsignificant trend for the
more chronic group of patients to be less defensive
on the K scale relative to the more acute group (F =
3.77, DF = 1/50, p - 0.06). Examination of the
correlations between the various MMPI raw scale
scores confirmed a marked degree of interdepen-
dence. A step-down discriminant analysis was
undertaken to elucidate the shared variance charac-
teristics of the MMPI data. Variance attributable to
scale 2 (Depression) was removed first, based on
clinical impression of the importance of depression
in emotional adjustment after head trauma. This left
only variability attributable to scale 10 (Social
Introversion) as statistically discriminating the two
chronicity groups (F = 4-98, DF = 1/49, p s 0-05).
As predicted, relatives also rated the chronic

group of patients as being more distressed on the
Katz Adjustment Scale. On 11 of the 13 clinical
scales, the more chronic group of patients was
ranked as being more deviant or distressed in
psychological functioning. Differences were statisti-
cally significant, however, for only the General
Psychopathology Scale (F = 4-47, DF = 1/50, p -

0.04), and approached significance on the With-
drawal and Retardation Scale (F = 3-67, DF = 1/50,
p - 0.06), and the Belligerence Scale (F = 3-27, DF
= 1/50, p - 0.08). Thus, relatives tended to confirm
the patients' own self reports by indicating that the
more chronic head injury patients show greater
affective disturbance than do acute patients.
The question arises as to whether the differences

in emotional functioning are in any way related to
the level of cognitive impairment as measured by
neuropsychological tests. In contrast to the differ-
ences in emotional functioning according to period
since injury, there were no significant group differ-
ences on any of the measures of neuropsychological
functioning (table 3). The relationship between level
of emotional functioning and severity of initial
injury was then assessed. Analyses of covariance
were completed on MMPI and Katz Z-scores for the
22 patients for whom coma data were available. Fol-
lowing the removal of the variance attributable to
length of coma, significant between-groups differ-
ences were still obtained for the K scale (F = 9-41,
DF = 1/19, p - 0.006), Psychasthenia scale (F =
13-35, DF = 1/19, p - 0-002), Schizophrenia scale
(F = 9-48, DF = 1/19, p - 0.006), and Social Intro-
version scale (F = 22-59, DF = 1/19, p - 0-0001);
and approached significance on the F scale (F =
4-19, DF = 1/19, p - 0-055). Significant group dif-
ferences were also obtained on the Depression scale,
but the relationship between Depression scores and
length of coma differed significantly between the
two chronicity groups, rendering further analyses
inappropriate. For the Katz Z-scores significant

Fordyce, Roueche, Prigatano

Table 3 Neuropsychological scores ofhead injury patients
as a function ofperiod since injury

< 6 months > 6 months

WAIS Verbal IQ
WAIS Performance IQ
Block Design Scale Score
Digit Symbol Scale Score
Vocabulary Scale Score

Wechsler Memory Quotient
# Hard Associates*

Trail Making- A
Trail Maldng- B
Tapping -ightt

ing-Leftt

TPT Let
Average Impairment Rating

97.1
88.2
8-3
7.3
9.0

95-1
5.9

39.3
10941
42.9
38.5

496-6
426-0

2-05

n= 13
n= 13
n= 16
n= 15
n= 11
n= 16
n= 16
n= 17
n= 17
n= 14
n= 15
n= 14
= 13
= 15

97.6 n= 31
90.3 n = 32
9.3 n = 34
6.9 n= 35
9.1 n= 31

92-5 = 35
5.8 n= 35

49.2 n= 35
121.6 n= 34
43.6 n= 32
40-2 n= 33
429 5 n = 27
402-9 n= 28

1-97 n = 33
* Number of hard associates learned in 3 trials of the Associate
Learning subtest of Wechsler Memory Scale (maximum possible =
12)
tFinger Taps/10 seconds
tSeconds to complete 10 piece form board (600 second limit)
analyses of covariance were obtained for the With-
drawal and Retardation scale (F = 7 52, DF = 1/19,
p S 0.01), the General Psychopathology scale (F =
6*85, DF = 1/19, p - 0.02), and the Bizarreness
scale (F = 5.44, DF = 1/19, p - 0.03), and
approached significance on the Belligerence scale (F
= 4*15, DF = 1/19, p - 0.06), the Negativism scale
(F = 3*40, DF = 1/19, p s 0-08), and the Helpless-
ness scale (F = 4-19, DF = 1/19, p - 0.06). Thus,
on the subsample of patients for whom accurate
coma data were available, the basic trend for the
more chronic group of patients to be more distressed
on both the MMPI and the Katz was maintaipied
independent of the length of initial.coma.
To determine the representativeness of the

subsample of patients with MMPI data, two-by-two
independent measures analyses of variance were
completed. For the entire population of head injury
patients referred for testing, neuropsychological
variables were examined for interactions between
chronicity and the presence of MMPI data. The only
significant interaction obtained was for the Average
Impairment Rating measure (F = 5-03, DF = 1/113,
p - 0.03). Follow up analyses of group differences
employing the Tukey hsd procedure2' indicated that
among those subjects without MMPI data, the less
chronic group had lower Average Impairment
Ratings (1.52) than the more chronic group (2.21).
No other mean group differences in Average
Impairment Rating were significant. For the
remaining measures of neuropsychological
functioning, the presence of MMPI data did not
interact significantly with time since injury. In
general, it appears that the sample of head injury
cases with MMPI data was similar in
neuropsychological test scores to the total
population of trauma patients evaluated in our
centre.
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Enhanced emotional reactions in chronic head trauma patients

Discussion

The results of this study indicate greater emotional
dysfunction in chronic head injury patients com-
pared to acute patients. This was identified in self-
report form on the MMPI and confirmed by
cohabitating relatives on the Katz Adjustment
Scale. Of equal importance is the apparent dissocia-
tion of emotional and neuropsychological variables.
These data are in agreement with research which
emphasises the importance of emotional variables in
adjusting to head trauma'8 and other chronic illnes-
ses such as brucellosis,22 rheumatoid arthritis,23 and
chronic obstructive pulmonary disease.'3 This study
was cross-sectional in nature and did not allow for
definitive statements regarding recovery processes.
It suggests, however, that unlike cognitive dysfunc-
tion, for some patients emotional disturbance can
worsen with the passage of time. This may be related
to enhanced awareness of residual deficits and prob-
lems in social adjustment which are not obvious to
the patient during the acute period following
trauma.

Interpretation of the MMPI profile elevations
must proceed cautiously given the absence of
validated scales sensitive to the particular
emotional, neurological, and cognitive
characteristics of head injury patients.9 In the
present study, the chronic patients had clinically
significant (T-scores greater than 70) scale
elevations on scale 2 (Depression), scale 4
(Psychopatfic Deviate), and scale 8 (Schizophrenia).
Elevations on the K scale, scale 7 (Psychoasthenia)
and scale 10 (Social Introversion) also discriminated
the chronic from acute patients. These findings are
consistent with other studies involving
heterogeneous brain injury populations9 and head
trauma patients.24 Primary elevations are typically
identified on the neurotic scales of the MMPI with
secondary elevations of the psychotic scales. It
appears that the affective problems in chronic brain
injured patients include an anxious/depressive
component, a component related to disorganised
thinking or unusual thought- content, and a
component related to social withdrawal. These three
factors match quite closely those obtained by Levin
and Grossman25 in a study of severity of head injury
using the Brief Psychiatric Rating Scale.

Examination of the step-down discriminant
analysis suggests that two major sources of variance
separated the two groups of patients. Scales K, 2, 4,
7, and 8 all appear to contribute one major source of
variance. It may be tentatively labelled as "general-
ised emotional distress". This component bears
some relationship to the "general maladjustment"
factor extracted in factor analytic studies of the

MMPI.26 The major source of remaining variance in
the discriminant analysis was Social Introversion.
Prigatano4 has shown this to be a characteristic of
more chronic head injury patients. It appears that
the chronic head injury patients differ from the
acute patients therefore, in their overall levels of
psychological distress and their tendency to with-
draw from social interaction.
The Katz Adjustment Scale data generally sup-

ported the findings obtained on the MMPI, although
significant group differences were obtained on only
the General Psychopathology Scale. It is not clear to
what extent the MMPI and Katz data are sampling
similar behavioural and emotional dimensions. The
General Psychopathology Scale of the Katz is
heterogeneous in content, with items relating to
emotional control, confused thinking, depressed
affect, and problems interacting effectively with
people. The trend towards greater Withdrawal and
Retardation for more chronic patients on the Katz
scale would seem to parallel the differences in Social
Introversion obtained on the MMPI.
An understanding of why chronic head injury

patients show more emotional distress is of particu-
lar importance in rehabilitation. One explanation is
that these results reflect sampling characteristics of
the neuropsychological referral base. That is, acute
patients referred for assessment may be more
heterogeneous in nature. In addition, some patients
in this acute referral group demonstrate subsequent
emotional adjustment, resolution of distress,3 and
neuropsychological referral does not occur. Chronic
patients referred for neuropsychological testing,
however, may be those head injury patients who
have failed to recover adequately and consequently
are still seeking help several months after injury. A
second explanation is that the nonadapting chronic
head injury patient referred may have greater initial
injuries7 25 and/or major premorbid personality
difficulties.5 6. While the chronic and acute patient
groups in this study had similar levels of neuro-
psychological impairment, it could be assumed that
the chronic patients had more time to recover cogni-
tive functions. Consequently, they may have been
more impaired at the time of initial injury. While
this would suggest a possible relationship between
severity of injury and later emotional distress, the
coma data do not support this notion. Length of
coma did not seem to relate to group differences in
emotional functioning in the present study.
The more chronic group of patients also had

higher elevations on the scale 4 (Psychopathic Devi-
ate) of the MMPI. While scale 4 elevations may
develop after injury, perhaps preexisting difficulties
with impulse control and correlated personality dys-
function contribute to later problems in emotional
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adjustment following brain trauma. Fordyce2 has
shown, for example, a correlation between reckless-
ness and personal responsibility for spinal injuries,
and post-trauma elevations on scale 4 of the MMPI.
Another possible explanation of the increase in dis-
tress, is that as time passes and cognitive confusion
diminishes, head injury patients become more aware

of their residual neuropsychological deficit. If pre-
morbid personality dysfunction is also present this
increased awareness can tax previously marginal
coping skills leading to heightened emotional dis-
tress. At this time, withdrawal from social inter-
action may be the easiest coping strategy available.
Whatever the cause, these data suggest that affec-

tive disturbances several months after head injury
may be an important part of the symptom picture.
Rehabilitation efforts involving head injury patients
must take these problems into account if these
individuals are going to re-enter society and
substantially improve their quality of life.

This project is an expansion, with additional sub-
jects, of a paper originally presented at 90th Annual
American Psychological Association Convention in
Washington DC, August, 1982. The assistance of
Carol Dunkin is gratefully acknowledged.
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