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SUMMARY Cognitive and personality disturbances following severe closed head injury in young
adults are associated with poor rehabilitation outcome. Yet systematic programmes for dealing
with these disturbances have generally not appeared. The present report briefly describes the
Neuropsychological Rehabilitation Program (NRP) at Presbyterian Hospital in Oklahoma City
and the initial outcome data on eighteen closed head injury patients and seventeen untreated
controls. Greater improvement in neuropsychological functioning occurred in the NRP patient
group on selected variables, but generally the effects were modest. Emotional distress, however,
substantially decreased in treated patients. Fifty percent of the NRP patients maintained produc-
tivity 75% of the time or more following rehabilitation, compared to 36% of the controls.
Treatment successes showed less personality disturbances than treatment failures and better
learning and memory scores post-treatment.

Young adults who suffer significant craniocerebral
trauma (that is, length of coma at least 24 hours)
frequently experience residual cognitive deficits.'
These deficits substantially interfere with the ability
to be gainfully employed and return to reasonable
psychosocial adjustment.2 While cognitive dysfunc-
tion may improve with the passage of time,3 the
degree of eventual recovery is often not adequate to
return to a previous lifestyle. It is not surprising,
therefore, that these patients often show enhanced
emotional and motivational disturbances over time.4
While some of these problems may reflect disturbed
neurophysiology,5 others seem to be related to prob-
lems in coping with residual deficits. Clearly, both
cognitive and personality disturbances, whatever the
aetiology, are related to one another in traumatic
head injury patients6 and are predictive of failure to
return to work.7
While adequate outcome statistics are not avail-

able, present estimates suggest that only one-third
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of severe closed head injury patients may return to
gainful employment using traditional rehabilitation
methods.68 A large number of these unemployed
patients "walk and talk" but experience difficulties
in returning to work and establishing interpersonal
relationships.
The question arises, therefore, can anything be

done to substantially help these patients? There is
growing enthusiasm that intensive forms of cognitive
retraining and resocialisation skills retraining may
help some of these patients. A few reports suggest
that small group milieu based programmes, which
emphasise intensive retraining, may have moderate
success.9 10 These studies, however, have not used
control groups nor reported to clinicians the charac-
teristics of patients who most likely benefit from this
type of treatment. Moreover, while modern rehabili-
tation programmes may emphasise cognitive retrain-
ing, many traumatic brain injury patients have emo-
tional and motivational problems which are not sys-
tematically addressed. These personality difficulties
often do not correlate highly with the estimated
degree of brain tissue destroyed or severity of
injury." This is not to say that some personality
problems are unrelated to brain damage, but only
that the relationship is a complex one. Recognition
and treatment of these disturbances may be quite
important for rehabilitation success.'2 These obser-
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vations have suggested that intensive neuro-

psychological rehabilitation programmes might
include both cognitive retraining and
psychotherapeutic interventions, in order to maxim-
ise eventual psychosocial recovery.

In this report, initial outcome data on eighteen
closed head injury patients, seen for such intensive
neuropsychologically oriented rehabilitation, are

presented. Seventeen closed head injury patients
who underwent traditional rehabilitation, but for
one reason or another, were unable to undergo
intensive cognitive retraining and psychotherapeutic
rehabilitation served as controls. Both sets of
patients were referred to the senior authors for
neuropsychological assessment and both sets were

deemed to need intensive rehabilitation, above and
beyond traditional means. Data were obtained
regarding neuropsychological functioning, personal-
ity characteristics and social-psychological adjust-
ment (particularly work status). In addition, the
characteristics of those patients that were successful
in returning to a productive lifestyle were compared
to treatment failures.

Methods

Subjects
Patients seen in the Neuropsychological Rehabilitation
Program (NRP) at Presbyterian Hospital, Oklahoma City,
Oklahoma came from a larger population of outpatient
referrals for neuropsychological evaluation following seri-

ous brain injury. Between February 1980 and August
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1982, twenty-eight patients accepted the recommendation
for participation in the NRP and entered the programme.
Of these twenty-eight patients, twenty-two had suffered
significant traumatic head injury. Four of these twenty-two
traumatic head injury patients dropped out of the prog-
ramme before completion and were excluded from analysis
in the present investigation. This left a core population of
eighteen traumatic head injury patients who completed at
least six months of work in the NRP. Three of these
patients were seen for an additional six-month term in the
NRP. Analyses of improvements in neuropsychological
test data are based on only the first six-month programme
for these subjects, however. The general characteristics of
this population of eighteen head injury patients are shown
in table 1. Virtually all of them had cerebral contusions
and/or brain stem contusion. As a group, patients were

past the period of rapid spontaneous recovery,3 with a

mean interval since injury of 21-6 months. Three had a

post traumatic seizure disorder, twelve had residual paresis
and six had residual signs of aphasia and/or dysarthria. All
patients experienced substantial problems in post injury
adjustment.
From the same neuropsychological referral population,

from which the NRP patients originated, a group of similar
traumatic head injury patients was selected to serve as con-

trols. All neuropsychological test files for traumatic head
injury patients seen between February 1980 and August
1982, were retrospectively examined. The initial selection
was a function of how closely each potential control patient
matched the age, sex, education level, injury severity (as
measured by the Russell-Neurenger Average Impairment
Rating'3) and time since injury characteristics of the NRP
patients. From this group of subjects, seventeen controls
were culled on the basis of having a subsequent follow-up
neuropsychological examination at a time interval which

Table 1 Demographic data and neurological characteristics: NRP patients

Patent Age* Sex Ed Occupation at time of Chronicityt Length of comat Post Residual Residual Clinical
No injury (retrospective) trauma paresis aphasia diagnosis

seizure (Yes or No) andlor
disorder dysarthria

1 32 M 18 Voc. Rehab. Counsellor 22 > 3 days < 7 days No No No SCC§
2 18 M 12 College Student 6 > 7 days < 14 days Yes No No SCC + BSO
3 21 M 12 Machinist 10 > 7 days Yes Yes Yes SCC
4 37 F 14 Housewife 18 > 21 days No Yes No SCC + BSC
5 37 M 14 Technical Salesman 8 > 24 hrs < 3 days No Yes No SCC
6 20 M 11 High School Student 36 > 21 days No Yes Yes SCC + BSC
7 19 M 12 Oilfield Worker 12 > 3 days < 7 days No Yes No SCC + BSC
8 19 M 12 High School Student 10 > 24 hrs < 3 days Yes Yes No SCC
9 20 M 12 Machinist 6 > 3 days < 7 days No Yes Yes SCC
10 22 F 13 Sales Clerk 54 > 24 hrs < 3 days No No No SCC
11 25 M 14 Self-employed businessman 54 "several weeks" No No No SCC
12 20 M 12 Oilfield worker 15 > 24 hrs < 3 days No No No SCC
13 21 F 12 Custodian 9 > 24 hrs < 3 days No Yes No SCC
14 34 M 18 Personnel Director 13 > 14 days < 21 days No No No SCC
15 19 M 12 Army Private 14 "several weeks" No Yes Yes SCC + BSC
16 44 M 12 Mechanical Engineer 7 > 7 days < 14 days No Yes Yes BSC
17 37 M 14 Cattleman 13 > 24 hrs < 3 days No Yes No SCC
18 24 M 12 High School Student 81 "several weeks" No Yes Yes SCC + BSC
Mean 26-1 12-5 21-6
S.D. 8-3 3-3 21-0

* Age at time of entering NRP.
tTime since injury in months.
tRetrospective analysis of medical charts.
§ Severe Cerebral Contusion.
¶ Brain Stem Contusion.
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approximated the inter-test interval of the NRP patients.
The variables of age, sex, education level, injury severity
and chronicity have all been shown to influence either out-
come following brain injury or neuropsychological test per-
formance.2' 4 .s 1617 While every attempt was made to
select controls "blind" to their general outcome status, in
some cases, this was impossible given the authors' familiar-
ity with certain individuals. Recommendation to partici-
pate in the NRP programme was made to many of these
seventeen controls following initial neuropsychological
examination, but for a variety of reasons, these recom-
mendations were not followed. In general, the controls
were similar to the NRP patients in that they had suffered
serious head injuries and were having difficulties adjusting
to their residual deficits. Five had a post traumatic seizure
disorder, five had residual paresis and six had residual signs
of aphasia and/or dysarthria. Groups were relatively
matched, therefore, on gross neurologic sequela (table 2).

Neuropsychological rehabilitation program (NRP)
A detailed description of the Neuropsychological Rehabili-
tation Program at Presbyterian Hospital, Oklahoma City,
Oklahoma, is provided elsewhere.'8 The general philoso-
phy of treatment is that rehabilitation following brain
injury must be intensive and coordinated, given the mul-
titude of residual difficulties and the major problems in
learning and remembering which accompany such injuries.
Six to eight patients are seen in the NRP, four days per
week, six hours per day, for approximately six months.
Patients are treated both in small group and in individual
treatment formats. Major themes of treatment include
increased awareness and acceptance of the injury and
residual deficits, intensive cognitive retraining of selected

residual deficits and the development of a repertoire of
compensatory skills designed to help each patient live
effectively, in spite of intractable residual deficits. Also, the
development of an understanding of their particular emo-
tional and motivational disturbances and their personal
reactions to the injury is vital in fostering independence
and helping them seek a realistic vocational choice.
The treatment staff includes three clinical neuro-

psychologists, a speech and language pathologist, an occu-

pational therapist and part-time physical therapists. A
research psychologist helps develop various cognitive
retraining materials and tasks. The staff works closely
together to foster continuity and consistency among the
various rehabilitation activities. In addition, relatives are
met with on a weekly basis to provide support and help
generalise what is learned in rehabilitation to the home
environment. A consultant psychiatrist meets with the staff
monthly to discuss the management of various patients.

Neuropsychological test measures
NRP patients received a comprehensive neuropsychologi-
cal examination prior to their entering the programme. A
repeat examination took place upon completion of six
months of rehabilitation. Control subjects received the
same basic battery of neuropsychological tests, although
the assessments were not always as complete and inter-test
interval was more variable than that of the NRP subjects.
From the core neuropsychological test battery, the follow-
ing measures were extracted for analysis in the present
study:

(1) The Verbal IQ, Performance IQ, Vocabulary, Block
Design and Digit Symbol subtests of the Wechsler Adult
Intelligence Scale or WAIS-R.'920

Table 2 Demographic data and neurological characteristics: controls

Patent Age* Sex Ed Occupation at time of Chronicityt Length ofcomat Post Residual Residual Clinical
No injury (retrospective) trauma paresis aphasia diagnosis

seizure (Yes or No) andlor
disorder dysarthria

1 23 M 14 College student 7 > 24 hrs < 3 days Yes No Yes SCC§
2 26 M 12 Construction worker 12 Unknown No No No SCC
3 16 F 11 High School student 12 > 3 days < 7 days No No No SCC
4 22 M 10 Navy recruit 13 > 7 days < 14 days Yes Yes Yes SCC
5 28 M 16 Counsellor for juvenile 9 > 7 days < 14 days No No mild SCC

delinquents anomia
6 25 M 12 Salesman for oilfield 8 > 24 hrs No mild rt. No SCC

equipment hand
weakness

7 36 M 0 Oilfield worker 8 > 24 hrs < 3 days No No No SCC
8 23 M 11 Plumber 12 > 7 days < 14 days Yes Yes Yes SCC + BSC¶
9 24 M 12 Oilfield worker 18 > 7 days < 14 days No No No SCC + BSC
10 20 M 14 College student 5 > 24 hrs Yes No No SCC
11 15 F 9 High School student 5 > 2 wks No No No SCC
12 21 M 11 Army private 8 Unknown No Yes No SCC
13 22 M 14 College student 11 > 2 wks No Yes Yes SCC + BSC
14 25 M 12 Pipe fitter 8 Unknown Yes No No SCC
15 23 M 11 Service man, oil company 25 > 7 days < 14 days No No Yes SCC + BSC
16 19 M 12 High School student 20 > 7 days < 14 days No Yes No SCC
17 26 M 15 Farmer 44 > 24 hrs < 3 days No No No SCC + BSC
Mean 23-5 11-5 15-9
S.D. 5-1 3 5 13-6

*Age at first examination.
tTime since injury in months.
t Retrospective analysis of medical charts.
§ Severe cerebral contusion.
¶ Brain stem contusion.
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(2) The Memory Quotient, Logical Memory and Visual
Reproduction subtests of the Wechsler Memory Scale.2' In
addition, the number of difficult paired associates learned
over the three trials of the Associate Learning subtest of
the Wechsler Memory Scale was calculated.22

(3) The Trail Making Test, Finger Tapping Test and
Tactual Performance Test of the Halstead Reitan Neuro-
psychological Test Battery.23

(4) Finally, the Russell-Neurenger Average Impair-
ment Rating (AIR), based on the extended Halstead
Reitan Battery,24 was calculated, when sufficient test data
were present, to serve as a global index of overall neuro-
psychological status.

Measures ofpersonality functioning
Assessment of personality characteristics of the NRP
patients was undertaken with the KATZ Adjustment Scale
Relatives Form. This standardised instrument provides a
means by which significant others can rate the personality
and social behaviour of their relatives.4 Scores were con-
verted to age corrected Z scores on the basis of the norma-
tive population.25 Unfortunately, KATZ data was not
available for all control patients.

Follow-up interview
NRP and control patients were contacted by telephone
during the months of April and May, 1983. Each patient
and, when possible, a relative was interviewed using a
structured interview form developed by the NRP staff.
Responses to questions concerning current work status and
the work history, since the time of the last examination,
were extracted for the present evaluation. If there were
questions concerning the reliability of the patient's narra-
tive, a vigorous attempt was made to obtain the same
information from a relative.

Statistical analysis ofneuropsychological test data
(A) NRP versus Controls While every attempt was made
to match control subjects on what was felt to be important
nontreatment variables affecting outcome from brain
injury, it proved nearly impossible to do this adequately.
As a result, post hoc statistical measures were undertaken
to reduce the potential influence of confounding variables.
This was accomplished through analysis of covariance, with
the pool of covariates including age, educational level, time
since injury of the first evaluation (chronicity) and time
between the first and second evaluations (inter-test inter-
val). To control for differences in initial level of impair-
ment, pretest performance for each neuropyschological
measure also served as a covariate. Analyses were com-
pleted only on the post-test scores, after adjusting for the
various covariates. This procedure helped control for
changes in test performance directly related to initial levels
of impairment26 and allowed for generally greater statisti-
cal precision relative to the more traditional methods of
analysing change scores. Statistical analyses of each
neuropsychological variable were completed only for those
subjects who had both pre- and post-test score values.
The general analysis of covariance procedure was as fol-

lows: first, a stepwise regression procedure27 was employed
to isolate the covariates significantly related to each indi-
vidual post test neuropsychological score. The grouping
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factor (NRP versus control) and initial pretest score values
were "forced" into the regression model. After these
sources of variance were entered, the remaining covariates
(age, education, chronicity, inter-test interval) and their
interactions were analysed to isolate which contributed
additional independent variance to the regression model
given the previously entered covariates. The covariate
generating the largest F statistic for variance added was
entered into the model first. This process was repeated
until the remaining covariates and their interactions could
not generate a significant "F statistic to enter the model" of
0-3 or less. Thus, for each neuropsychological post-test
measure, a unique group of variables was identified, which
covaried with the particular measure independent of the
major grouping factor (NRP versus control). Secondly,
analyses of covariance were subsequently completed on
each neuropsychological test measure. As indicated, pre-
test scores were always employed as the first covariate in
the model. Subsequently, the additional covariates and/or
their interactions identified in the preceding stepwise
regression analysis were also entered into the ANCOVA
model. The complete model for each variable then yielded
a comparison of post test neuropsychological scores be-
tween NRP and control patients adjusted for initial test
performance and any other uncontrolled source of vari-
ance identified.
(B) Vocational successes and failures On the basis of the
follow-up interview, the NRP patients were dichotomised
into two groups based on their employment histories since
discharge from the programme. The employed group con-
sisted of those patients that remained productive for 75%
or more of the time since discharge from the programme.
The unemployed group were those patients who failed to
maintain productive activities for 75% of the time follow-
ing discharge. Neuropsychological test and personality
measures were then reassessed on these two groups to
determine whether these variables could discriminate the
work outcome groups. Analyses of covariance were per-
formed on post test scores for the neuropsychological and
personality measures (after adjusting for pretest levels).

Results

Matching variables
With a few exceptions, the control patients were
similar to the NRP patients on the matching vari-
ables. NRP patients were, on the average, 26- 1 years
old (SD = 8.3) compared to 23-5 (SD = 5.1) for
controls. The two groups were also similar with
respect to the years of education attained. The NRP
subjects averaging 12-5 years of school (SD = 3.3)
and the controls, 115 years (SD = 3.5). The two
groups were similar in sex composition with fifteen
males and three females comprising the NRP sub-
ject population and fifteen males and two females
comprising the control population. The slight differ-
ences between groups in age, education and sex
composition were not statistically significant (p
> 0 05).
There was a tendency for the NRP subjects to be
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more chronic than controls. At first testing, they
averaged 21-6 months since injury (SD = 21), com-
pared to 15*9 months (SD = 13-6) for controls. This
difference fell short of statistical significance
because of the sample size. The inter-test interval
did reliably discriminate the two groups, however (F
= 3-98, DF = 1/33, p = 0.05). NRP patients, on the
average, had less time between testings (7-5
months), compared to controls (12-6 months). The
shorter initial chronicities and the longer inter-test
intervals would tend to favour relatively greater
spontaneous neuropsychological recovery among
the controls relative to the NRP patients.2 In any
event, these two variables were utilised as covariates
in various statistical analyses, particularly for test
scores for neuropsychological measures.
There was a trend for rehabilitation patients to be

more neuropsychologically impaired than controls.
The NRP patients obtained an initial mean Average
Impairment Rating (AIR) of 2 35 (N = 17). For

those control subjects for whom an AIR could be
calculated (N. = 10), the AIR was somewhat lower
(AIR = 1.82). While this difference did not reach
statistical significance, the initial level of impairment
was deemed an important control variable and em-
ployed as a covariate in various analyses.

NEUROPSYCHOLOGICAL TEST FINDINGS
The NRP patients showed a trend for better neuro-
psychological functioning at post test compared to
controls. These improvements were obtained after
adjusting for the effects of initial level of perfor-
mance and, where appropriate, age, education,
chronicity and test interval. Tables 3 and 4 present
mean values pre- and post-testing for the two
groups.
The analyses of covariance indicated significantly

better post-test performance for NRP subjects rela-
tive to controls for the following neuropsychological
variables: WAIS Performance IQ (F = 9.74, DF =

Table 3 Average Wechsler Test scores for NRP and control subjects

Test NRP Controls

(N) Pre Post (N) Pre Post

I WAIS*
VIQt (16) 97-2 100-4 (12) 98-3 102-3
PlQt (17) 86-8 95-5 (14) 85-8 90-6

Vocabularyt 15) 9-0 9-8 (10) 9-6 9-2
Block design$ 18) 8-9 10-9 (15) 8-0 9 4
Digit symbolt 18) 6-3 7-5 (15) 6-3 6-7

II WMS§
WMQ (18) 85-4 94-9 (13) 90-8 92-8

Logical memory (18) 6-9 8-0 (13) 7-0 6-8
Visual reproduction¶ 18) 4-3 5-6 (13) 6-4 6-2
# of hard associates* 18) 7-6 10-1 (13) 7.9 9.3

*Both WAIS and WAIS-R employed.
tProrated IQ values based on 5/6 verbal and 4/5 performance subtests.
t Scale scores.
§Wechsler Memory Scale.
I Raw scores.
**Total number of 4 hard associates learned over 3 trials.

Table 4 Average neuropsychological test scores for NRP and control subjects (selected Halstead-Reitan tests)

Test NRP Controls

(N) Pre Post (N) Pre Post

AIR* (17) 2-35 2-09 (9) 1-98 1-77
Tappingt
DH (16) 42-6 44-2 (9) 36-2 36-8
NDH (16) 39-0 42-2 (9) 36-8 38-3

TmTl
DH (12) 462-4 485-1 (6) 410-3 403-5
NDH (12) 447-9 385-9 (6) 386-5 385-7

Trail Making§
A (18) 60-8 45-3 (11) 49-3 44-3
B (17) 163-2 133-2 (11) 125-8 110-4

* Russel-Neurenger Average Impairment Rating.
tNumber of finger taps in 10 seconds.
*Time to complete tactile formboard in seconds. Dominant hand on 1st trial, nondominant hand on second trial (600 sec. limit/trial).§Time in seconds.
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1/21, p = 0.005), WAIS Block Design Scale Score
(F = 22*81, DF = 1/26, p = 0.0001) and Wechsler
Memory Quotient (F = 5 27, DF = 1/27, p = 0.03).
In addition, there were nearly significant trends for
NRP subjects to be less impaired at post test, com-
pared to controls, on the Digit Symbol Subtest of the
WAIS (F = 3.48, DF = 1/25, p = 0.07), the Tactual
Performance Test time for the nondominant hand (F
= 4-73, DF = 1/9, p = 0.06) and the Russell
Neuringer Average Impairment Rating (F = 3-85,
DF = 1/21, p = 0.06). Only for the time to complete
the Tactual Performance Test with the dominant
hand did controls perform better than NRP subjects
(F = 6*84, DF = 1/9, p = 0-03). None of the remain-
ing analyses of covariance identified significant
post-test performance differences between the two
groups of subjects. The figure presents pre-post
change scores on certain neuropsychological vari-
ables for NRP patients and controls.

PERSONALITY TEST FINDINGS
NRP patients showed more improvement in person-
ality functioning compared to controls. Reports by
their relatives indicated lower ratings (by at least
one Z score) on helplessness, degree of social with-
drawal, signs of general psychopathology and rest-
lessness or hyperactivity. Mean age corrected
Z-score values for both groups of patients are pre-
sented in table 5. NRP patients and controls were

also compared as to whether or not they simply
showed increases or decreases on each of the thir-
teen KATZ Adjustment Scales. The chi square
analysis, using the Yates Correction, approached
significance (X2 = 3-46, p = 0.06). NRP patients
showed decline on twelve of the thirteen dimensions
and increases in only one dimension. In contrast,
controls showed decline on eight dimensions and
increases on five dimensions.

WORK STATUS DURING FOLLOW-UP
NRP patients and controls were compared on

Voc BD* DS6 WMe LM HdAs

Fig Prelpost change Scores on the Intelligence and
Memory tests.

whether or not they were gainfully employed (part-
time or full-time) or actively engaged in a realistic
school programme at the time of follow-up. Nine of
the eighteen NRP patients (50%) were classified as

productive on this basis. Nine were not. Five of the
controls (36%) were productive at follow-up, eight
were not. Three were lost to follow-up.

NRP PATIENTS: VOCATIONAL SUCCESSES VERSUS
FAILURES
The neuropsychological and personality characteris-
tics of the nine NRP patients who were working at
the time of follow-up were contrasted to those NRP
patients who had failed to do so. There were no

significant differences in educational level, age or

chronicity for the patients who were employed dur-
ing follow-up versus those who were not. Similarly,
while there was a trend on some measures for the

Table 5 KATZ adjustment Scale Z-scores (relative ratings ofpsychosocial adjustment) NRP versus Control Subjects

NRP (n = 13) Controls (n = 6)

Pre Post Chg. Pre Post Chg.

Belligerence 1-44 0-58 - 0-86 2-86 2-26 - 0-40
Verbal expansiveness 1-15 099 - 0-16 3-01 3-04 + 0-03
Negativism 2-18 1-20 - 098 2-96 3-31 + 0-35
Helplessness 2-42 1-13 - 1-29 3-43 2-47 - 096
Suspiciousness 1-91 2-66 + 0 75 2-47 2-67 + 0-20
Anxiety 067 0-54 - 0-13 1-25 0-24 - 1-01
Withdrawal/retardation 3-67 2-13 - 1-54 3-17 3-26 + 009
General psychopathology 587 4-38 - 1-49 8-14 6-41 - 1-73
Nervousness 2-15 0-94 - 1-21 0-36 1-31 + 0 95
Confusion 2-02 1-03 - 099 4-86 1-04 - 3-82
Bizarreness 0-47 0-01 - 0-48 1-46 1-29 - 0-17
Hyperactivity 1-94 079 - 1-15 3-58 2-29 -1-29
Stability - 3-89 - 2-98 - 0-91 - 4-06 - 3-89 - 0-17
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unemployed group to be more impaired in neuro-
psychological functioning, there were no statistically
significant differences between the two groups on
any of the neuropsychological measures. In contrast,
relatives' ratings of emotional and motivational
functioning, on the KATZ Adjustment Scale, did
discriminate the two outcome groups. There was a
tendency for the unemployed group to be rated as
more deviant at pretest on most of the clinical
dimensions of the KATZ-R. Only for the stability
measure, however, was the difference statistically
significant (F = 5-17, DF = 1/16, p = 0.04). At
post-test, however, there were much greater differ-
ences. The unemployed group were rated as more
deviant on most of the clinical dimensions compared
to the employed group. Statistically significant dif-
ferences were obtained for the verbal expansiveness
measure (F = 4-93, DF = 1/11, p = 0-05), the
negativism measure (F = 5-67, DF = 1/11, p =
0.04), the general psychopathology measure (F =
15-19, DF = 1/11, p = 0.0003), the hyperactivity
measure (F = 31-64, DF = 1/11, p = 0.0002) and
the stability measure (F = 47-41, DF = 1/11, p
0.0001).
Analyses of covariance completed on post-test

scores after adjusting for initial test levels revealed
some interesting differences between groups. Em-
ployed patients showed greater improvement on
most of the neuropsychological tests. Significant dif-
ferences between the two groups, however, were
obtained only for the Digit Symbol subtest of the
WAIS (F = 10*39, DF = 1/15, p = 0.006), the
Wechsler Memory Quotient (F = 6-04, DF = 1/15,
p = 0-03), the Visual Reproduction subtest of the
Wechsler Memory Scale (F = 4-56, DF = 1/15, p =
0.05) and the number of difficult paired associates
learned from the Associate Learning subtest (F =
7.73, DF = 1/15, p = 0-01). For the KATZ
Adjustment Scale measures, following adjustment
for initial values, the employed NRP patients tended
to show greater improvement on the general
psychopathology scale (F = 16-44, DF = 1/10, p =
0-002), the hyperactivity scale (F = 29 16, DF =
1/10, p = 0 0003) and the stability scale (F = 40-51,
DF = 1/10, p = 0-0001) compared to the unem-
ployed NRP patients.

Discussion

These preliminary findings on the effectiveness of an
intensive NRP for chronic and moderately to
severely impaired closed head injury patients sug-
gests that such training may improve neuro-
psychological status and reduce emotional distress.
Obviously, these findings need to be replicated in
other settings, as well as obtained in a larger sample

of patients. The data are encouraging because they
document modest, but statistically reliable
improvements on standardised neuropsychological
tests. Past the period of so-called "spontaneous
recovery", cognitive retraining activities appear to
help patients improve their speed of information
processing (as reflected particularly by the Perfor-
mance IQ score). Improved neuropsychological
status was also related to eventual gainful employ-
ment. The data further suggests that memory skills
are very important in this regard. Clinically, it
appears that NRP patients are more organised, less
confused and this perhaps leads to better test per-
formance. It will be important to longitudinally
assess whether these improvements continue to
maintain themselves or if periodic retraining
activities are needed to sustain them.
These data and clinical observations also suggest

that substantial improvement in interpersonal skills
and reduction of emotional distress is possible with
this type of intervention. Patients can be helped to
be less helpless, socially withdrawn and hyperactive.
They also can be taught to be more reliable and less
anxious and depressed. These improvements appear
to be related to reducing cognitive confusion and
teaching patients to compensate for neuro-
psychological impairments. Teaching patients to
recognise their own form of the catastrophic reac-
tion'2 appears to be very important in enhancing
their social adaptation. Without such therapeutic
intervention, emotional disturbances do not get bet-
ter on their own.4 It appears, therefore, that one of
the most important benefits of intensive NRP is to
improve psychosocial adjustment.
Both the neuropsychological and personality

findings reaffirm what has been previously reported.
Closed head injury patients who can learn informa-
tion with practice, demonstrate reduced memory
deficits and personality difficulties, generally have a
better work adjustment.367 It is especially interest-
ing, from a neuropsychological testing point of view,
that improvement on the Wechsler Digit Symbol
subtest score is a powerful discriminator between
those closed head injury patients who return to work
and those who do not. This test measures, among
other things, the ability to learn with practice and
speed of new learning. It does not sample higher
abstract reasoning or problem solving skills. If the
patient is within the lower limits of normal on this
test by the end of rehabilitation, it suggests that he/
she has the basic cognitive capacities to be taught
work skills and to be competitive, in terms of effi-
ciency of functioning (at least for some jobs). This
data would seem to parallel other research relating
Performance IQ to vocational adjustment.28
While the above findings are encouraging, out-

511

by copyright.
 on M

ay 22, 2023 by guest. P
rotected

http://jnnp.bm
j.com

/
J N

eurol N
eurosurg P

sychiatry: first published as 10.1136/jnnp.47.5.505 on 1 M
ay 1984. D

ow
nloaded from

 

http://jnnp.bmj.com/


512

come on sustained employment are sobering. Ini-
tially, it was our impression that between 60% and
65% of the patients would work or were working
shortly after their neuropsychological rehabilitation
programme ended. With the passage of time, how-
ever, that percentage dropped to 50%. Moreover,
36% of the controls return to gainful employment
without intensive rehabilitation. This figure is com-
patible with other reports of between 33% and 40%
gainful employment with traditional rehabilitative
care. Why is there only a 14% difference in treated
versus nontreated patients, in terms of work status,
and can this figure be improved?
The methods used in our closed head injury pro-

gramme were primarily designed to enhance neuro-
psychological function (particularly speed of infor-
mation processing) and personality adjustment. To
some degree, these goals were accomplished. It was
hoped, however, that this would automatically lead
to greater work productivity. We now see this as a
somewhat naive assumption. Improving neuro-
psychological status and personality skills are neces-
sary but not sufficient conditions for accomplishing a
productive lifestyle. Specific training in this area is
needed if the desired goal is to get the patient back
to work and keep him/her gainfully employed. The
NRP is presently being redesigned to include job
placement and teaching of job maintenance skills.
With this addition, we are hoping eventually to
achieve a greater percentage of sustained indepen-
dent living and productivity in our patients.

Patients who seem to have benefited most from
this type of programme generally have the following
test characteristics. The Average Impairment Rating
is usually no greater than 2 to 2-25 at the onset of
the rehabilitation programme. This is usually about
twelve to eighteen months after traumatic head
injury. Digit Symbol subtest score is usually at least
six at the beginning of the rehabilitation programme
and increases to eight or greater by the end of the
programme. Rote verbal learning, as measured by
the Associate Learning subtest of the Weschler
Memory Scale approaches normal limits. Perfor-
mance IQ typically is at least in the 80's.
From the perspective of personality functioning,

employable patients typically have affective distur-
bance which represent problems in coping (that is,
the catastrophic reaction). Their problems with anx-
iety, anger, depression, etc, are in response to not
knowing how to handle the cognitive, perceptual
and motor limitations imposed by their brain injury.
Pre-existing significant characterological and/or per-
sonality disturbances, foster a poor treatment out-
come.
A good work history, prior to the traumatic head

injury, and a supportive social milieu outside the

Prigatano, Fordyce, Zeiner, Roueche, Pepping, Wood

programme which encourages the patient to take
realistic steps in returning to work, are also vital. In
this regard, it is not necessary that the patient have a
great deal of formal education. It is more important
that the patient had a stable work history. Patients
who have a sporadic work history usually have poor
treatment outcome.

Finally, the patients who seem to have neurologi-
cally based problems in awareness and who can be
helped to realistically become aware and acceptant
of residual neuropsychological deficits make the best
candidates for this type of programme. Typically,
these individuals show a willingness to use compen-
satory methods to get around deficits which impact
their home and work life. The problems of aware-
ness and acceptance are crucial concerns which need
constant rehabilitative attention.
Some patients, who initially appeared to be ideal

candidates for this type of programme failed; while
others, who looked as if they were going to be poor
candidates, succeeded. Clearly, the defining charac-
teristics of those patients that would benefit from
this type of neuropsychological rehabilitation pro-
gramme are only broadly known. A successful out-
come appears to be a result of a combination of
factors, including the type and severity of brain
injury, the premorbid characteristics of the patients,
the skill and dedication of therapists and the local
social and economic conditions which determine
whether or not gainful employment is a practical
goal. We are encouraged with these initial findings,
in so far as they suggest that improvement can take
place past the period of spontaneous recovery for
many brain injured patients. Also, with the neces-
sary training, the rate of gainful employment may be
substantially better than what has been previously
thought.
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