
Journal of Neurology, Neurosurgery, and Psychiatry 1983;46:130-139

Prognostic indicators and the pattern of recovery of
communication in aphasic stroke patients
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the Elderly, Sherwood Hospital, Nottingham, UK

SUMMARY Communication abilities were assessed on a wide range of tests in 56 aphasic stroke
patients, 33 classified as "moderate" and 23 as "severe". Thirty-six of the patients had
received language treatment. The biographical variables of age, months post-onset and
handedness were shown to be differentially correlated with improvements. In particular, there
were some significant trends of decreasing improvement with increasing months post-onset on

expressive verbal tasks in treated moderate aphasics and on comprehension tasks in treated severe

aphasics. Untreated patients did not show the same clear pattern of trends; however, these patients
were reassessed after a shorter period and covered a smaller range of months post-onset. The role
of treatment deserves further clarification. The results also indicate that language recovery is
relatively independent of age and of handedness.

It is accepted that some recovery of language
function occurs spontaneously following the onset of
aphasia and there is some knowledge of its course and
duration. Studies have been conducted to determine
prognostic indicators of response to language treat-
ment but more rarely of spontaneous recovery in
untreated patients. However, the extent to which
such treatment significantly affects the course of
recovery remains controversial'-3 and it may be that
indicators of spontaneous recovery and of response
to treatment will not be easily distinguishable.
Aphasia of traumatic origin has been shown to have a

better prognosis than that of vascular origin4 I but,
since in both studies the groups were different in age,
with the traumatic aphasics being younger, age may

have been the relevant factor rather than aetiology.
Age has been reported as an important prog-

nostic indicator with older patients having a worse

prognosis6 7 but more recent studies on treated
and untreated patients have failed to support
those findings although the full range has been
covered.5 'IO Neither finding a significant relation-
ship nor the failure to do so appears to depend on the
ages of the samples investigated.
More recovery is found to occur early after onset,
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particularly in the first three months.5 '1'1 It is
generally considered to continue for between three
and six months, though longer intervals, such as eight
months"3 and eight years14 have been suggested.
However, variability in intervals between assess-
ments and in criteria for change causes problems in
comparing studies. The pattern of recovery has also
been investigated but results are not consistent: some
studies'" 13 15 16 report greater improvement in recep-
tive, others'7 in expressive abilities. The position is
summarised by Marshall'8 as one of "no real agree-
ment . . . on the seemingly simple question of
whether the prognosis for expressive skills is better or
worse than that for comprehension". Kenin and
Swisher'5 related improvement to severity of damage;
while all patients tended to improve, it was noted that
the most impaired patients improved much less.
Handedness has also been considered relevant and

the incidence of aphasia is higher in left-handed
stroke patients than right-handed.'9 20 Smith2' found
that fewer left-handed stroke patients had chronic
aphasia and Luria, quoted by Zangwill,' found
similarly in cases of trauma that a severe residual
aphasia was rare in left- and mixed-handedness while
it occurred in three quarters of the pure right-
handers. These findings would support the idea that
left-handers have bilateral representation of speech
and, therefore, would be more prone to suffer
aphasia but would recover faster or more completely.
However, there are problems in assessing handed-
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131Recovery in aphasia

ness in an aphasic population: many have a

hemiplegia, rendering performance tasks inappropri-
ate, whereas questionnaire items cannot be answered
by those with comprehension problems.

Prognostic indicators of response to language
treatment have practical implications for clinical
work, particularly since, as Geschwind'4 points out,
"Although spontaneous useful recovery therefore
occurs in many cases, we should not forget that poor
recovery is still the fate of possibly the majority of
patients". Various treatments have been found not to
have a significant effect on recovery of groups of
patients but they may be of benefit to individual
patients. It is therefore desirable to predict who
would benefit from treatment in order for resources

to be appropriately allocated. Prognostic indicators
of spontaneous recovery might indicate which
patients were likely to recover without specific
intervention, allowing treatment to be directed to
those who would not otherwise recover.

Method

The study was designed to investigate factors affecting
response to language treatments given at a rehabilitation
centre and recovery of language in a group of general
hospital patients receiving no specific language rehabilita-
tion programme. The factors under consideration were age,

months post-onset and handedness. Three groups of
aphasic stroke patients were assessed on two occasions.
Two of the groups consisted of patients attending
Rivermead Rehabilitation Centre and receiving individual
language treatments. The third group consisted of patients
receiving no individual language-treatment programme
who were in general hospitals.

Patient samples
Group 1 consisted of 24 moderately aphasic stroke patients.
All patients referred to the Speech Therapy Department of
Rivermead Rehabilitation Centre, Oxford, between
December, 1973, and December, 1977, with aphasia
following a cerebral vascular accident (CVA) were assessed
for inclusion in a language treatment trial.' Patients had no

previous history of brain damage and were expected to
attend the Centre for at least 8 weeks. Their aphasia had to
be of a degree for which both treatments (speech therapy
and an operant technique), would be appropriate and, on

these grounds, both severely and minimally aphasic patients
were excluded. The inclusion criteria were mean scores on

the Porch Index of Communicative Ability (PICA)2 of 14 or
less on test IV, eight or more on tests VI and X, seven or

more on test IX and 10 or more on test XII.23 In practice, this
was between approximately the 35th and 65th percentiles on
the PICA Overall score. There were 142 patients initially
referred. Of these, 37 met the criteria for inclusion. Of those
excluded, 51 were too severely aphasic, 35 too minimally
aphasic and 21 were excluded on the basis of the other
criteria before they were classified. The sample was

therefore selected from the patients initially referred to.
provide a basis for fair evaluation of the therapies. Of the 37

patients suitable for the treatment trial, 13 failed to
complete treatment and therefore had to be excluded.
These patients left the unit because of home-sickness and
further illness; none left on account of complete recovery.
However, no criteria were set in terms of dyspraxia, mood
or concomitant intellectual deficits since this would have
resulted in even fewer patients being available for inclusion.
Group 2 consisted of 12 severely aphasic stroke patients

who were included in a treatment trial of operant training
(Note 1), having been first admitted to the Rehabilitation
Centre in the same way as patients in Group 1. All scored
below 8 on PICA tests VI and X, below 7 on test IX and
below 10 on test XII, were below the 35th percentile and
had been rejected for Group 1 as too severe.
Group 3 consisted of 20 aphasic stroke patients referred

to the Occupational Therapy departments of hospitals in the
Oxford Region. At these hospitals they received no or very
little speech therapy and were employed in the treatment
trial as an "untreated" control group. When a hospital
notified the admission of a patient, similar assessment
procedures were carried out to those of Groups 1 and 2 and
the patient was subsequently classified as "moderate" or
"severe". The criteria were the same except that tests VI
and X were not included. At the time of first assessment, all
patients had been admitted to the hospital but by the time of
their reassessment some were attending as out-patients.
The selection of patients for inclusion in this group was
discontinued when speech therapy services were increased
in each of the hospitals concerned but, until that time, all
aphasic CVA patients were referred for assessment.
Patients aged over 69 years, however, were excluded in
order not to have an upper age limit higher than that within
the treated groups.
The characteristics of the Groups at first assessment are

shown in table 1. There is a greater proportion of males in
the treated than the untreated groups of both the mod-
erately and the severely aphasic patients. The difference is
not significant on a two-tailed test of X2, p > 0-05. The
specialist unit had twice as many male as female beds,
reflecting its policy of offering rehabilitation to resume
employment. Age is closely comparable in all groups both in
mean and range. Untreated aphasics are about one month
nearer onset but the main difference on this factor is in the
range of months post onset, this being more restricted in the
untreated group. Of a total of 56 patients, 55 are right
handed for writing and have more than 50% right
handedness on a Laterality Index assessing handedness on a
range of items.

Period between assessments
Patients in Groups 1 and 2 were assessed in their first week
of admission to a rehabilitation centre. Both of the groups
were taking part in experiments to evaluate the effects of
various treatments' (Note 1). In neither group was any
specific treatment found to be of advantage and it was
therefore decided to use the final reassessment at the end of
eight weeks as the best available indicator of recovery.
Patients in Group 3 were assessed at general hospitals in the
Occupational Therapy departments. Testing was carried
out when the occupational therapists considered a patient
could tolerate a session about an hour long. They were
reassessed four weeks later.
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Table 1 Group characteristics atfirst assessment

Pickersgill, Lincoln

Treated aphasics Untreated aphasics

Group 1 Group 2 Group 3

Moderate Severe Total Moderate Severe
n=24 n=12 n=20 n=9 n=11

Sex
Number of males 17 9 9 4 5
Percentage of males 71 75 45 44 45

Age (years)
mean 514 52-4 51-0 50-9 51-1
SD 11-3 12-7 12-8 16-4 9-7
range 18-64 26-66 18-69 18-69 30-64

Months post-onset
mean 4-9 4-2 3-3 3-1 3-5
SD 7-1 3-9 1-6 1-5 1-7
range 1-36 1-12 1-6 1-6 1-6

Handedness,
Writing hand
R 22 - 9 -
L 1 - 0 -

Right-handedness percentage on laterality index
mean 84-3 - 94-6
SD 17-6 - 11-6 -
range 33-100 - 67-100

- not assessed; the handedness of one patient was not assessed.

Assessments
The main test employed was the Porch Index of Commu-
nicative Ability (PICA). This was administered to Groups 1
and 2 by an experienced speech therapist and re-admin-
istered by the same therapist. As less time was available for
assessing Group 3 patients, only the Verbal Scale (tests I,
IV, IX and XII) of the PICA was employed and (as no
speech therapists were available) it was administered on
both occasions by a clinical psychologist (NBL). The PICA
consists of a battery of 18 subtests sampling gestural, verbal
and graphic abilities at various levels of difficulty and
chosen to sample various input and output modalities. Since
the battery is intended to sample basic communication
ability, the complexity of the tasks is not demanding in
terms of intelligence, education or experience. The tests are
ordered from the most difficult to the least difficult, thus
reducing the effect of immediate recall and encouraging the
patient, since the modalities being sampled are changed
frequently. Scoring is on a 16 point multidimensional scale,
based on five dimensions of describing a response: accu-
racy, responsiveness, completeness, promptness and
efficiency. The scoring system devised by Porch attempts to
relate these five dimensions at a workable level for each
point on the scale. The range of task difficulty is satisfactory
but there is some loss of discrimination at the higher levels.
The advantages of the PICA are good standardisation and
reliability, and sensitivity to small changes in abilities.
There are, however, some doubts as to whether the 16
category multidimensional scale should be treated as
interval, ordinal or nominal.24

In addition, some further tests from the following list
were given to all groups by the clinical psychologist:
Edinburgh Handedness Inventory25
Token Test24 (Note 2)
Oldfield-Wingfield Object Naming Test27
Fluency (number of items of food and countries of the world
named in two minutes each)

Picture Description (number of different words used to
describe a picture)

Eisenson: Visual Agnosia for colours, shapes and pictures2'
scored on the PICA multidimensional scale23

Peabody Picture Vocabulary, first 50 items2'
Progressive Matrices32
Self Rating (Note 2)
Speech Questionnaire (Note 2) completed by a nurse, a

physiotherapist and an occupational therapist.
Reassessment was carried out by the same assessor on all

items, except for the Edinburgh Handedness Inventory
which was not repeated. Only Group 2 and the moderate
aphasics in Group 3 were assessed on the Edinburgh
Handedness Inventory as the test was often not feasible for
the severe aphasics. There were other differences in the
tests administered. The Fluency and Picture Description
tests were dropped for Group 2, which was tested after
Groups 1 and 3, as it was by then realised that these also
were inappropriate for severe aphasics. Instead, Group 2
was given the Eisenson Visual Agnosia and the Peabody
Picture Vocabulary tests. Group 3 was not tested on the
Speech Questionnaire since the relevant staff members
(nurse, physiotherapist and occupational therapist) would
rarely have been in a position to complete it for both
assessments.

Results

The means and standard deviations of test scores on
each occasion for each group are shown in table 2.
There are significant changes (p < 0-05) on a two-
tailed test on 28 out of 32 measures in Group 1 and on
11 out of the 12 measures in the moderate aphasics in
Group 3. The severely aphasic patients in Group 2
show significant change on only 19 out of 34 and those
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Table 2 Means and standard deviations oftest scores for the three groups ofaphasic patients

Assessment Group 1 (n = 24) Group 2 (n = 12) Group 3 (n = 20) Moderate Severe
(n =9) (n = 11)

Initial 8 week Initial 8 week Initial 4 week p p
assessment reassessment assessment reassessment assessment reassessment

Mean SD Mean SD p Mean SD Mean SD p Mean SD Mean SD

Token Test No Correct 6-25 5 25 8-54 5-72 * 1-25 2-80 1-25 2-17 NS 4-25 5-48 5-75 6-56 * NS
Token Test Weighted Score 53-62 18-23 64-25 17-52 t 26-00 17-33 29-58 16-38 NS 47-25 22-97 49-60 26-08 * NS
Object Naming 8 45 5-89 13-54 6-80 t 0-08 0-28 0-83 1-99 NS 6-65 8-46 8-25 0-09 t NS
Progressive Matrices 18-00 10-64 21-86 13-47 t 16-33 12-32 24-00 15-05 t 19-25 10-21 22-00 11-27 t t
Fluency 9-12 8-75 16-37 9-60 t - - - - 8-27 12-02 9-05 12-02 t *
Picture Description 24-79 15-77 32-29 15-48 t - - - - 18-83 20-10 19-61 19-41 t NS
Eisenson Colours - - - - 9-12 2-70 9-93 3-26 NS - - - -

Shapes - - - - 8-21 2-35 10-35 3-13 t -
Pictures - - - - 12-32 2-58 12-04 3-32 NS -

PeabodyPVT - - - - 34-66 10-44 4075 7*39 t
Self rating 5-04 1-73 6-00 1-56 * 6-00 1-10 5-81 1-40 NS 4-85 1-34 5-00 1-80 t NS
PICA I 7-38 1-99 8-72 2-53 * 3-94 105 4-65 0-85 * 5-64 2-25 6-69 3-65 t NS

IV 9-24 2-76 10-92 2-70 t 4-21 0-84 5-38 1-02 t 6-89 3-77 7*45 3*99 t NS
IX 10-19 1-92 11-31 2-15 * 4-37 1-16 5-80 1-73 * 6-42 4-05 8-12 4-14 t t
XII 13-06 1-58 13-74 1-36 * 5-43 3-13 8-20 3 75 t 9 45 4-16 10-41 4-41 NS t
Verbal 9-97 1-73 11-17 1-82 t 4 49 1-30 6-00 1-59 t 7 39 3-38 8-17 3-84 t *
II 9-10 2-15 9-98 1-61 * 8-36 2-92 8-76 2-92 NS - - - -
III 10-03 2-26 10-82 1-53 NS 9-78 2-58 10-44 2-03 NS - - - -
V 9-80 2-41 11-50 1-81 t 7.64 2-76 8-31 2-17 NS - - - -
VI 12-83 1-90 14-00 1-25 t 10-20 2-57 11-32 2-64 * - - - -
VII 11-41 2-09 12-06 1-99 NS 7-80 2-88 9-52 2-26 t - - - -
VIII 14-55 0-89 14-85 0-43 * 13-94 1-68 14-72 0-60 * - - - -
X 13-17 1-29 13-85 1-04 * 9-67 3-93 12-10 2-81 NS - - - -
XI 14-84 0-43 14-91 0-37 NS 13-62 1-95 14-95 0-17 * - - - -
Gestural 11-99 1-17 12-73 0-87 * 10-27 2-04 11-26 1-57 * -

A 5-00 0-52 5-62 1-25 * 4.94 0-13 4-96 0-18 NS - - - -
B 5-61 1-48 7-00 2-54 t 5-25 0-96 5-34 0-91 NS - - - -
C 5-90 1-89 6-99 2-49 * 5.49 1-20 6-10 1-51 * - - - -
D 6-06 1-68 8-04 3-11 t 5-69 1-83 6-27 1-92 NS - - - -
E 8-67 2-45 10-45 2-75 t 8-56 3-39 10-81 2-41 t - - - -
F 10-85 2-93 12-16 2-47 t 11-87 1-79 12-65 2-54 NS - - - -
Graphic 7-09 1-34 8-38 1-99 t 6-96 1-23 7-69 1-17 *
Overall 9-91 107 10-92 1-22 t 7-87 1-38 8-90 1-20 t

Ward SQ 21-77 8*77 27-52 7-85 t 14-08 11-04 16-16 8-52 NS
Physiotherapy SQ 23-81 8-30 27-91 5-99 NS 6-75 7-42 15-50 10-11 t
OccupationalTherapy SQ 21-25 7-30 26-12 5-50 t 6-54 7-16 12-81 11-37 *

-not administered; SQ-Speech Questionnaire;* p < 0-05 (two-tailed); t p < 0.01 (two-tailed); t p < 0-001 (two-tailed).
p values were calculated separately for moderate and severe patients in Group 3 and are shown in separate columns.

in Group 3 on 5 out of 12 measures. All significant
changes are in the direction of improvement. Al-
though a few assessments differ between the gtoups,
it seems possible to infer that the moderate patients
are somewhat more likely than the severe ones to
show improvement. This inference would be consis-
tent with the finding by Kertesz and McCabe5 of a
significant positive correlation between initial sever-
-ity and outcome. The further conclusion, that the
picture is not changed by treatment, has been
supported by relevant statistical analysis of the
treatment effects1 (Note 1) and would also be
consistent with the tentative conclusions of Kertesz
and McCabe,5 based on a comparison of treated and
untreated global aphasics only.

1 Age
The correlations (Pearson product moment) between
age and change in ability on each assessment for each
group are shown in table 3. One-tailed tests of

significance have been applied since previous work
suggests that if there is a relationship it will be
between increase in age and smaller improvements,
that is the correlations will be negative. Correlations
are all non-significant except three: in Group 1,
younger patients improved more on the Progressive
Matrices (p < 0-05), in Group 2, on the Speech
Questionnaire rated by physiotherapists (p < 0-01)
and, in Group 3, on the PICA test IV, naming objects
(p < 0-05). Generally, the results indicate little
relation between age and improvement in ability.
However, in Group 2, the severe aphasics, there are
about twice as many negative correlations as positive;
this is also the only group in which the average
correlation is negative (-0-08, compared with 0-11 in
Group 1 and 0-06 in Group 3), possibly suggesting
that increased age is more likely to be associated with
lack of improvement in severe than in moderate
aphasia. Of course, it may not be appropriate to
consider the correlations as independent but, since
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Pickersgill, Lincoln

Table 3 Pearson product moment correlations between
increase in age and improvement in ability

Assessment

Token Test No. Correct
Token Test Weighted Score
Object Naming
Progressive Matrices
Fluency

Picture Description

Eisenson Colours

Shapes
Pictures

Peabody PVT
Self rating
PICA I

IV
IX

XII

Verbal
II

III
V

VI
VII

VIII

X

XI

Gestural

A

B

C

D

E

F

Graphic

Overall

Ward Speech Questionnaire

Physiotherapy Speech

uestionnaire

Occupational Therapy Speech

Questionnaire

Group I
n = 24

r

0-26
0-16
0-32

-0-39*
0-25
0-35

-0-19
0-35
0-30
0-32
0-09
0-37

-0-12
0.10
0-28
0-14
0-23
0-29
0-21
0-17
0-21
0-15

-0-06
-0-15
-0-12
0-15
0-25
0.00
0-19

-0-15

-0-31

0-02

Group 2
n = 12

r

-0-18
-0-03
0-29

-0-33

-0-13
-0-18
-0-19
0-03

-0-20
-0-10
0-00

-0-16
-0-09
-0-11
-0-20
0-20
0-16

-0-29
0-04
0.11

-0-38
0-12

-0-08
-0-15
0-04

-0-33
-0-41
0-44
0-16
0-15

-0-06
-0-04

-0-76t

-0-06

Group 3
n = 20

r

0-25
0-19
0-10
0-35
0-08
0-23

0-07
0-04
0-27

-0-42*
-0-30
-0-14

- not assessed.
* p < 0-05 (one-tailed).
t p < 0-01 (one-tailed).

the assessments were chosen to sample as wide a
range of communication and language abilities as
possible, they should be relatively so.

2 Months post-onset
Correlations (Pearson product-moment) between
months post-onset at first assessment and change in
ability on each assessment for the three groups are
shown in table 4. Since the expectation from previous
work is that improvement will be greater the nearer
to onset the assessment, one-tailed tests have again
been employed.

Correlations are mostly nonsignificant though
seven are significant at the 0O05 and two at the 0-01
level. This is unlikely to be a chance finding due to the
number of correlation coefficients calculated since,
out of 78 correlations, 65 are similarly negative.
Overall average correlations are -0*13 for Group 1,
-028 for Group 2 and -012 for Group 3. The
pattern is much the same in all groups, implying that

treatment strategy has no effect, but it may be worth
noting that the relation tends to be stronger in the
severe than in the moderate treated group.
The correlations carried out were designed to

detect a linear relationship between two variables.
However, examination of the data suggested that,
where there were large improvements, they were

greatly concentrated in the early months post-onset.
It was decided to test also for trend using
Jonckheere's distribution free k-sample test against
ordered alternatives,31 a test sensitive to any

monotonic relationship, whether or not linear. The
expectation is that there will be decreasing improve-
ment with increasing months post-onset at first
assessment and one-tailed tests have been applied.
All the z scores have been quoted but in some cases

the large number of ties makes a trend test somewhat
inappropriate. These are usually where there is no

change in many of the patients in one of the severe

Table 4 Pearson product moment correlations between
increase in months post-onset and improvement in ability

Assessment Group 1 Group 2 Group 3
n=24 n=12 n=20

r r r

Token Test No Correct -0-33 -0-52* -0-28
Token Test Weighted Score -0-20 -0-58* -0-48*
Object Naming -0-53t -0-26 -0-01
Progressive Matrices 0-00 -0-35 -0-32
Fluency -0-10 - -0-40
Picture Description -0-20 - 0-24
Eisenson Colours - -0-25 -

Shapes - -0-58* -

Pictures - -0-07 -

Peabody PVT - -0-29 -

Self rating -0-04 0-12 -0-55t
PICA I -0-33 -0-39 -0-11

IV -0-31 -0-45 0-10
IX -0-36* -0-26 -0-08
XII 0-06 -0-31 0-14
Verbal -0-31 -0-40 0-03
II -0-03 -0-34 -
III -0-01 -0-35 -
V -0-35* -0-04 -
VI -0-12 -0-17 -
VII -0-24 0-00 -
VIII -0-19 -0-44 -
X -0-13 -0-10 -
XI -0-09 -0-49 -
Gestural -0-22 -0-35 -

A -0-21 -0-28 -
B -0-21 -0-13 -
C -0-12 -0-26 -
D -0-21 -0-45 -
E 0-02 -0-53* -
F -0-12 -0-02 -
Graphic -0-16 -0-39 -

Overall -0-27 -0-41 -

Ward Speech Questionnaire 0-06 -0-30 -

Physiotherapy Speech
Questionnaire 0-05 0-40 -

Occupational Therapy Speech
Questionnaire -0-35* 0-07 -

- not assessed.
* p < 0-05 (one-tailed).
t p < 0-01 (one-tailed).
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Table 5 z Scoresfrom Jonckheere's testsfor trend in the direction oflesser change with greater monthspost-onset

Assessment Treated aphasics Untreated aphasics

Group I Group 2 Group 3

Moderate Severe Total Moderate Severe
(n = 24) (n = 12) (n = 20) (n = 9) (n = 11)
z z z z z

Token Test No Correct 1.80* 0-98 1-00 -0-32 1-67*
Token Test Weighted Score 0-99 2-18* 1.70* -0.43 2-54*
Object Naming 3-43t 0.77 -0.47 0.00 -0.24
Progressive Matrices -0-87 0-84 0.96 0.75 0*48
Fluency 2-31t - 1*33 1.61 -0.32
Picture Description 2-24* - -0-39 -0-86 0*86
Eisenson Colours -1- - -

Shapes - 2-04* - - -
Pictures - 0.56 - - -

Peabody PVT - 1-61 - - -

Self rating 0-51 -0-63 0.63 -0.32 1-75
PICA I 2-49t 0-84 1-46 0.65 1-51

IV 2-57t 1.82* 0-10 -1-18 1-67
IX 3-08t 1.75* 0-00 1-18 -0-79
XII -0-41 0.63 -0.50 -0-43 -0-16
Verbal 2-82t 1-47 0-03 0-11 0.24
II -0.36 1-19
III 0-36 0-91
V 1-63 0-42
VI 0-38 0.21
VII 1-78* 0.49
VIII 1.27 2-25*
X 1-22 2-88t
XI -0-13 2-25*
Gestural 0-58 1-75*
A 1-12 0.21
B 1-58 0-35
C 0-33 1-05
D 1-04 1-26
E 1-12 1-54
F 0-97 1.40
Graphic 0.99 1-96*
Overaph 1.88* 2-18*

Ward Speech Questionnaire 0.33 1-33
PhysiotherapySpeech Questionnaire 2-44t 0.35
OccupationaiTherapy Speech Questionnaire 1.96* 0.56

* p < 0-05 (one-tailed)
tp<0-01 (one-tailed).
t p <0-001 (one-tailed).
- not assessed.

groups on a given measure. The proportion of ties is
about 20% of the observations in the predicted
direction on the following: Group 1, PICA VIII,
PICA XI; Group 2, Token Test (Number Correct),
Object Naming, PICA I, PICA VIII, PICA A, PICA
B, PICA C, PICA D and Occupational Therapy
Speech Questionnaire; Group 3 (Combined), Token
Test (Number Correct), Object Naming, Fluency
and Self rating; Group 3 (moderate aphasics), Object
Naming; Group 3 (severe aphasics), Object Naming,
Fluency and Picture Description. Of these, only one
test, PICA VIII in Group 2, gives a significant result
and the general conclusions are, therefore, not
materially affected. The results are shown in table 5.

In the treated groups, 22 out of 66 z scores are
significant, 8 of these with p < 0-01. In the total group
of untreated aphasics, one z score out of 12 is
significant. Taking separately the moderate and
severe untreated groups, there is no significant trend

in the moderate aphasics and only two in the severe
aphasics (one with p < 0-01). This difference
between the treated and untreated groups may be
related to the fact that change in the untreated
aphasics was assessed over a period of four, as
opposed to eight, weeks. However, significant im-
provements occurred in both the severe and the
moderate untreated aphasics and, as the extent of
improvement in the untreated groups was similar to
that in the treated groups, it appears that the shorter
period between assessments has not prevented the
appearance of similar trends through restriction of
the range of improvement scores. Again, the chance
of establishing trends in the untreated groups may
have been limited by their relatively restricted range
of months post-onset but, as most recovery occurs
early and as all the patients are between one and six
months post-onset, this is probably not the case. The
difference between treated and untreated groups in
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the strength of association between months post-
onset and improvement presumably fails to be
apparent in the correlations because the association
is a nonlinear one, to which the Pearson product
moment correlation is relatively insensitive.

3 Pattern of recovery
Moderate aphasics in Group 1 but not in Group 3
show significant trends of decreasing change with
increasing months post-onset on expressive verbal
tasks (table 5). Only PICA Test VII, a test of reading
ability, shows a significant trend but does not involve
expressive verbal abilities. This result suggests that
expressive verbal abilities recover over time and the
improvement decreases with increase in months post-
onset. This recovery could be spontaneous or a non-
specific response to treatment, given that the
different treatments investigated were shown not to
have a differential effect on recovery.1 Since the
untreated moderate aphasics in Group 3 did not show
a similar pattern of recovery of expressive verbal
abilities, the latter possibility would seem the more
likely.

Severe aphasics in Group 2 show significant trends
of increasing change with decrease in months post-
onset mainly on comprehension tasks, that is Token
Test weighted score, Eisenson shapes, Peabody
PVT, PICA X, XI and the Gestural Scale. In
addition, one expressive verbal task, PICA IV,
naming objects, showed a significant correlation.
These results also could be due to a nonspecific effect
of receiving some treatment. However, since
untreated severe aphasics in Group 3 show a
significant trend on the Token Test scores, and the
other comprehension items were not administered to
this group, they are also consistent with the inter-
pretation that comprehension shows recovery which
is "spontaneous", that is time related but in-
dependent of treatment.

4 Handedness
Handedness could only be assessed adequately for
the moderately aphasic patients. Pearson product-
moment correlations between change scores and
Handedness Indices (RL x 100) are shown in table 6.
One-tailed tests have been applied, left-handers
being expected to improve more (indicated by
negative correlations).

Generally, results indicate no significant relation
between left-handedness, as measured on the Edin-
burgh Handedness Inventory, and improvement in
ability. Most correlations (35 out of 44) are in the
opposite direction to that predicted and may suggest
that recovery tends to be better in patients with more
strongly lateralised handedness. However, only one
patient is left-handed on the Edinburgh Inventory in

Pickersgill, Lincoln

Table 6 Pearson product moment correlations between
Edinburgh Handedness Inventory scores and improvement
in ability

Assessment Group 1 Group 3
Moderate aphasics

(n = 24) (n = 9)
r r

Token Test No. Correct 0-36 -0 03
Token Test Weighted Score 0.30 0-03
Object Naming 0-26 0-12
Progressive Matrices 0-31 -0-03
Fluency 0-12 -0-05
Picture Description 0-40 0-04
Self rating 0-17 -0 03
PICA I 0-24 0-12

IV 0-05 0-16
IX 0-23 -0-38
XII 0-55 0-72
Verbal 0-32 0-13
II -0-01 -
III 0 07 -
V -0-33 -
VI 0-07 -
VII 0-18 -
VIII 0-17 -
X -0-03 -
XI 0-37 -
Gestural -0-03 -

A 0-36 -
B 0-37 -
C 0-38 -
D 0-24 -
E 0-30 -
F 0-12 -
Graphic 0-12 -

Overall 0-27 -

Ward Speech Questionnaire 0-37 -

Physiotherapy Speech
Questionnaire -0-07 -

Occupational Therapy
Speech Questionnaire 0-06 -

All correlations are nonsignificant at the 5% level (one-tailed test).
- not assessed.

the sense of having a quotient below 50% and this
patient is also the only one to be left-handed for
writing. Thus, it is not possible fully to test the
hypothesis that recovery is better in clinically
assessed left-handers. No common element can be
detected in the tasks which show the highest
correlations. PICA Test XII, repetition of object
names, gives the strongest correlation in both groups
tested, but seems to have no distinguishing feature.

Discussion

These results show varying degrees of relation
between age, months post-onset and handedness
with improvement in abilities. The sample of patients
selected is likely to be more homogeneous than the
total aphasic population and relatively little variation
is likely, thus possibly limiting the range of correla-
tions. The ages considered, for example, are
relatively young since the majority of stroke patients
are over 65 years. However, Kertesz and McCabe,5
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with a much wider age range, also found a non-
significant negative correlation of age with initial
recovery rates. Again, more than half of the patients
were recent aphasics, that is 1 to 3 months post-onset
at first assessment. Handedness also was not widely
distributed since no strongly left-handed patients
were included. This problem of few left handers is
likely to occur in any sample of this size.
The direction of correlation between changes and

months post-onset is consistent with expectation and
significant trends also occurred on several tests.
Inspection of the data suggests that, consistent with
the results of other workers, most recovery occurs in
the period 1 to 4 months post-stroke (no patients
were seen at less than one month post-stroke) and
thereafter few changes occur. Because of restrictions
in the range of months post-onset in Group 3 and of
the shorter period between assessments, it is not
possible to be certain that the significant trends
observed to a greater extent in the treated Groups 1
and 2 are in fact dependent on the (nonspecific)
response to treatments rather than being based on
spontaneous recovery. However, for reasons given
earlier, it is thought that the different pattern found
in the treated groups should not be dismissed on
methodological grounds. It would be a point worth
settling since, should it be shown that these trends do
exist in treated groups only, it would be implied not
only that without treatment recovery occurs more
slowly and in more even steps, albeit to the same
extent, but also that treatment needs to be given as
soon as possible after a stroke in order to achieve its
maximum effect; in other words, language treatment
early after onset may hasten recovery but not extend
the degree of recovery finally achieved.

Hagen's study3 demonstrates some significant
effects of treatment on both expressive and receptive
abilities. As all his patients entered treatment or
control conditions at the same point after onset and,
as the interaction was not partitioned in such a way as
to establish the temporal location of the treatment
effect, it is not possible to determine statistically
whether degree of within-group improvement is
related to months post-onset. However, Hagen
concludes from the graphs that the major effects in
the treated group had occurred during the first 6
months of therapy. With respect to the relatively
uncommon finding that treatment improves perfor-
mance, it should be noted that treatment lasted for
the unusually long period of one year, from 6 to 18
months post-onset, by which time motivational
factors may have been strongly involved, a point we
refer to later.
Where there are trends, there seem to be differen-

tial effects according to the severity of initial aphasia.
Patients who were in the moderate group showed

significant trends on mostly expressive verbal tasks,
those in the severe group mostly on tasks involving
comprehension. This may mean that recovery of
comprehension occurs first with expressive abilities
recovering later. Then the pattern of recovery would
depend on the severity of initial language impairment
with the ceiling for recovery from severe aphasia
being too low to permit the recovery of expressive
abilities, at least in the time available. Correspond-
ingly, the moderate aphasics in Group 1 may have
already completed most of their recovery on com-
prehension, where few changes were to be observed,
but would have had room to improve their perfor-
mance on tests of expressive abilities.

Thus, we are suggesting a relation between the
severity of aphasia and the difficulty levels of the
tasks examining it, these being associated with the
types of ability tested, that is expressive verbal or
comprehension. Assuming an underlying dimension
of severity would lead to the expectation, consistent
with our results, of a predictable course of recovery
through different types of abilities, in particular
receptive before expressive. Such an interpretation
may appear somewhat unsubtle in its approach to the
pattern of recovery, given the complexities of known
aphasic syndromes, but may nevertheless help to
resolve some of the uncertainties referred to earlier. 18
The implication of an underlying severity dimension
is consistent with the re-interpretation of Schuell's32
seven categories of aphasia recently offered by
Powell et al,33 on the basis of a cluster-analysis of the
scores of 86 aphasics on Schuell's test.
There is an additional problem when interpreting

differences between trends in severe and moderate
aphasics on the PICA. Lincoln et al'4 found that
judged intervals between PICA scores are not always
equal. If severe aphasics have to improve over large
gaps on expressive tasks and small gaps on com-
prehension tasks, a trend may be apparent in the
latter only, whereas if moderate aphasics are improv-
ing over small gaps on expressive tasks then trends
may become apparent on these tasks. Strictly speak-
ing, therefore, different patterns of results from
moderate and severe aphasics are not directly
comparable. However, conclusions relating to
significant trends within groups are likely to remain
valid.

It has been noted that the results on handedness do
not show the expected correlation between left-
handedness and greater improvement. Other
workers, however, have found this relationship. The
restriction of the handedness range may be the
reason our results contribute little to support their
findings, but they may also sound a note of caution
against concluding either that the relation between
handedness and recovery from aphasia is readily
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predictable or that some degree of left-handedness is
any protection against the effects of a stroke.

It may be that other variables would have been
more suitable predictors of recovery. Since dif-
ferences were found between the recovery patterns
of severe and moderate aphasics it seems at least
likely that initial severity of aphasia may predict rate
of recovery at different stages. There are problems
with determining whether this is the case, again
because the measures used need to be interval scales,
with change scores on one part of a scale being
comparable to changes on another. The between-
groups comparison of improvements assessed from
different starting points has always been a problem
for clinical studies and one to which there seems no

completely satisfactory answer.
Motivation appears clinically to be an important

determinant of recovery. One of the problems is how
to assess it. Patients who were reported by staff to be
highly motivated also said they were keen to get
better, practised language tasks on their own, asked
to be given work to do alone and showed concern

over their own progress. Recording of these behav-
iour patterns might be used as a preliminary
investigation of motivational factors.
The present results also have implications for the

mechanisms of recovery. These, of course, remain
obscure. It has been pointed out, for example, that,
where recovery takes place, its rate is incompatible
with new language learning. Our results indicate that
the course of recovery is not even over time,
particularly in treated groups, where it appears that
improvements on many measures are occurring in the
first four months post-onset, with little thereafter.
Explanations such as removal of right hemisphere
suppression-' or the physiological recovery of spared
neural tissue35 may be sufficient to account for such a

time course, albeit not very explicitly. Where, on the
other hand, as was much more often the case in
untreated groups, recovery is equally likely to occur

at any stage, then this seems to be more likely to be
due to behavioural strategy changes.M6 It may be
worth devising measures to probe for adaptive
strategies which could have occurred independently
of formal therapy but which may all the same have
resulted in significant gains in communication skills.

We thank Miss CR Hilton, LCST, and Mrs Al
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and Dr C Westropp, DrCD Evans, DrE Rushworth,
Dr BK Samtami and Dr T Davidson, Consultant
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