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Knowledge of the frequency and remission of aphasia is essential for the rehabilitation of stroke patients and provides insight into the brain organization of language. We studied prospectively and consecutively an unselected and
community-based sample of 881 patients with acute stroke. Assessment of aphasia was done at admission, weekly
during the hospital stay, and at a 6-month follow-up using the aphasia score of the Scandinavian Stroke Scale. Thirtyeight percent had aphasia at the time of admission; at discharge 18% had aphasia. Sex was not a determinant of
aphasia in stroke, and no sex difference in the anterior-posterior distribution of lesions was found. The remission
curve was steep: Stationary language function in 95% was reached within 2 weeks in those with initial mild aphasia,
within 6 weeks in those with moderate, and within 10 weeks in those with severe aphasia. A valid prognosis of aphasia
could be made within 1 to 4 weeks after the stroke depending on the initial severity of aphasia. Initial severity of
aphasia was the only clinically relevant predictor of aphasia outcome. Sex, handedness, and side of stroke lesion were
not independent outcome predictors, and the influence of age was minimal.
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Aphasia is a common symptom in stroke. It is considered a major disability by sufferers and relatives, and
knowledge of prognosis and the time course of remission is important for the planning of rehabilitation and
for informing patient and family. The remission of
aphasia is known to take place mainly within the first
3 months, but little is known about the time course of
recovery within these 3 months 11-41. The relationship between aphasia and lesion localization has a theoretical interest concerning the functional organization
of the brain. Based on claims of a higher incidence of
aphasia in women as compared to men, it has been
suggested that language function is less lateralized in
women C5l or alternatively that language is more anteriorly located in women [b}.
Presented here are data from a large prospective,
community-based stroke population on the incidence
of aphasia, its determinants, time course of recovery,
and predictors of aphasia outcome.

Materials and Methods
Patients
This study is part of the Copenhagen Stroke Study described
in detail elsewhere {73. The setting is community based and
includes all hospitalized stroke patients from a well-defined
catchment area, regardless of the age of the patient, the severity of the stroke, and the condition of the patient prior to
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the stroke. Eighty-eight percent of all stroke patients are hospitalized in the Copenhagen area [8]. All patients were transferred on acute admission to the same 60-bed stroke unit,
where all stages of acute care, work-up, and rehabilitation
rook place.
INCLUSION AND EXCLUSION CRITERIA. A total of 1,014 patients with acute stroke were admitted during the study period from January l , 1992, to September 30, 1993 (mean
age, 74.5 years; standard deviation [SD], 10.9; 451 men
C44.5961 and 563 women C55.5961).
Excluded were 133 patients who ( 1 ) were admitted late to
the hospital (after the first week from stroke onset, n = 76)
or ( 2 ) were unconscious at admission (n = 57). There was
no difference in age between included (mean age, 74.5 years)
and excluded (mean age, 74.5 years) patients, but mortality
was lower among the included patients (18% compared to
4196, x2 = 36.88, p < 0.00001). The percentage of males
was highest among the included patients (46% compared to
3396, x2 = 8.05,p = 0.005).
Included were thus 881 patients. Median time from stroke
onset to admission was 12 hours. Seventy-threepercent were
admitted within 24 hours, 83% within 48 hours, and 89%
within 72 hours from stroke onset.

DeJnition of Acute Stroke
Stroke was defined according to World Health Organization
criteria [9]:rapidly developed clinical signs of focal disturbance of cerebral function, lasting more than 24 hours or
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leading to death, with no apparent cause other than vascular
origin. Subarachnoidai bleeding was not included.

Previous Stroke
A history of previous stroke was obtained on admission. The
hospital register containing information on diagnosis from
former admissions was also studied.

Medical Condition Before Stroke
Information concerning comorbidity was obtained on admission and included other disabling diseases apart from previous stroke (amputation, multiple sclerosis, severe dementia,
heart failure, latent or persistent respiratory insufficiency,
parkinsonism, etc).

Stroke Severity
Initial neurological stroke severity was assessed with the
Scandinavian Stroke Scale (SSS) [lo, 111 on admission. Recovery was measured by weekly assessments throughout the
hospital stay. The SSS evaluates level of consciousness; eye
movement; motor strength in the arms, hands, and legs; orientation; aphasia; facial paresis; and gait. The total score
ranges from 0 to 58 (normal) points. In the SSS score used
as a parameter of stroke severity in the analyses of determinants of aphasia and of aphasia recovery, the aphasia score
and the language-dependent orientation score were omitted.
This revised SSS score ranged from 0 to 42 points.
Aphasia was assessed with the aphasia scale of the SSS 110,
111. This scale divides aphasia into severe (the patient can
say only “yes” and “no,” or less), moderate (the patient can
say more than “yes” and ‘‘no,’’but not longer sentences), mild
(the patient has limited vocabulary or incoherent speech),
and no aphasia. The four speech levels were assigned the
scores 0 (severe) to 3 (no aphasia). Patients who were judged
to have pure dysarthria were assigned a score of 3.
Type, size, and localization of the stroke lesion were determined by visual inspection of the computed tomography
(CT) scan. Lesion size was measured as the largest diameter.
All scans were evaluated by the same radiologist, who was
blinded to patient data. C T scans were done with a Siemens
Somatom DR scanner.
Rehabilitation based on the Hobath technique was given
daily to all patients by nursing staff, physiotherapists, and
occupational therapists within the neurological wards. Rehabilitation was completed within the department. Patients
were discharged when no further in-hospital improvement in
function was expected.

Speech Therapy
All patients in need of speech therapy were referred to a
speech therapist unless their physical or cognitive condition
hindered participation. Individually adapted therapy was offered one to three times a week in 45-minute sessions and
continued until no further improvement was expected. A
large percentage of patients with severe aphasia died early
(81 patients, 47%) and a large percentage of patients with
mild aphasia had early complete spontaneous recovery; 50
(49%) of 191 had complete recovery within the first week.
Thus, 92 (28%) of the 330 patients with aphasia on admission were referred to speech therapy.
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Statistics
Comparisons for continuous data were carried out with Students’s nonpaired and paired t test for single comparisons
and for multiple interdependent comparisons by one-way
analysis of variance followed by post hoc analysis using Duncan’s method. Categorical tables were analyzed with the x2
test. Univariate correlations were carried out with the Pearson correlation coefficient, Y. The required two-tailed significance level for all tests was set to 0.05, except for univariate
correlations, where the one-tailed significance level was set
to p < 0.001, to correct for multiple tests.
Multiple linear regression models were constructed to
evaluate the relative importance of multiple variables when
needed. Forward stepwise linear regression followed backward stepwise regression for all covariates with a probability
less than 0.2. The choice of multiple regression methods was
made in advance. The decision for entering and removal of
variables was determined by their standardized regression
coefficient (p). A variable was removed if the probability of
F was less than 0.10 and entered when the probability of F
was less than 0.05. The amount of variance explained from
the resulting regression equation was determined by the adjusted R2 statistic.
All analyses were performed with the SPSS for Windows
6.0 statistical package 112).

Ethics
The study was approved by the Ethics Committee of Copenhagen (approval number V. 100.2263191).

Results
Incidence and Patient Characteristics
Patient characteristics are provided in Table 1. The
incidence of aphasia on admission was 38%; 12% had
mild aphasia, 692 moderate, and 20% had severe aphasia. A further 6% had speech disturbances that were
judged to be dysarthric. Aphasia was highly correlated
to left-hemisphere lesions and stroke severity, bur not
to handedness or comorbidity. Including patients with
hemisphere lesions only, the incidence of aphasia rose
to 40%; 12% had mild aphasia, ?% moderate, and
2 1% had severe aphasia.

Computed Tomography
CT was performed in 84% of the patients. Median
duration from stroke onset to the time of CT was 10
days. For patients without visible focal lesions the median duration from stroke onset to CT was also 10
days. CT scans were without visible focal lesions in
38% of the patients without aphasia, 30% of the patients with mild aphasia, 26% with moderate, and 20%
of those with severe aphasia. Hemorrhage was found
on CT scans in 6%, 393, 1l%, and 1596, respectively.
Determinants of Aphasia
Aphasia score was univariately correlated to age (r =
-0.14, p < 0.001), prior stroke ( Y = -0.18, p <
0.001),right-sided stroke lesion (r = 0.43,p < O.OOl),

Table I . Basic Patient Characteristics in Reiation to Aphasia Severity

N (incidence)
Age (yr) (SD)
Sex, male (9%)

Handedness, right (%)
Side of stroke lesion, left (96)
Mortality ($%)
Prior stroke (%)
Comorbidity (%)
SSS o n admission (SD)
S S S excluding language (SD)
BI on admission (SD)

No
Aphasia

Mild

Moderate

Severe

Aphasia

Aphasia

Aphasia

p Value

551 (62.5%)
73.1 ( 1 1 . 5 )
48%
93%
37%
10%
20%
21%
43.9 (12.1)
29.2 (10.4)
61.6 (38.9)

101(11.5%)
76.5 (9.5)
48%
92%

56 (6.4%)
75.8 (9.5)
29%
98%
89%
18%
26%
25%
33.5 (11.6)
28.0 (10.6)
44.3 (38.4)

173 (19.6%)
77.1 (9.4)
45%
94%
87 %
47%
36%
27%
15.5 (11.2)
15.0 (10.7)
16.1 (30.3)

<0.0001
0.04
NS
<0.00001
<0.00001
0.0004
NS
<0.0001
<0.0001
<0.0001

SSS = Scandinavian Stroke Scale; SSS excludirig language
SD = standard deviation; NS = not significant.

93%
10%

26%
14%
41.8 (9.7)
31.2 (9.5)
63.6 (37.0)
=

SSS on admission excluding aphasia and orientation scores; BI

and neurological severity (SSS excluding aphasia and
orientation score, Y = 0.35, p < 0.001), but not to
sex, comorbidity, or handedness. The same relations
were found when these variables were analyzed with
multiple linear regression. Side of stroke lesion, neurological severity, prior stroke, and age explained 37%
of the total variance in the aphasia score on admission.
The patients in whom the CT scan was without visible lesions were excluded from the analyses substituting neurological severity with CT variables. In these
analyses aphasia score was univariately correlated with
prior stroke (r = -0.17, p < O.OOl), right-sided
stroke lesion ( r = 0.47, p < 0.001), size of stroke
lesion (Y = -0.28, p < O.OOOl), and cortical involvement ( r = -0.27, p < 0.001), but not with age, sex,
comorbidity, handedness, or lesion type. In a multiple
linear regression analysis, three of these variables had a
significant independent influence on the aphasia score.
Side of stroke lesion, size of lesion, and cortical
involvement explained 35% of the total variance.
Among patients with visible cortical lesions, there
was no difference in aphasia score between 66 patients
with purely frontal lobe localization (mean, 2.0; SD,
1.2) and 139 with purely posterior localization (temporal, parietal, and/or occipital localization) (mean, 2.1;
SD, 1.2; t = - 0.43, p = 0.67), and the same was true
for the aphasia score at discharge.

Sex and Hemispheric Localization of the Stroke Lesion
Table 2 shows the distribution of frontal lobe lesions
versus posterior (temporal, parietal, and occipital lobe)
lesions in relation to sex and presence of aphasia. No
significant difference was found between men and
women in the distribution of aphasia and anteriorposterior lesion localization. The mean aphasia score
for men with frontal lesions was 1.75 (SD, 1.24) and
for those with posterior lesions it was 1.16 (SD, 1.19).

=

Barthei index;

Table 2. Presence of Aphasia in Relation to Sex and
Intrahemispheric Lesion Localization in Patients with
Visible Lesions on C T Scans"

Patients with
Patients with
p
Frontal Lesions Posterior Lesions Value
All patients
Male

Female
Patients with

16 (34%)
26 (38%)

31 (66%)
42 (629%)

NS

26 (72%)
34 (64%)

NS

aphasia

Male
10 (28%)
19 (36%)
Female
Percentage with
aphasia
Male

Female

63%
77%

81%

86%

NS

"Frontal lesions involve only the frontal lobe. Posterior lesions involve the temporal, occipital, andor parietal lobes, but exclude lesions also involving the frontal Lobe on CT scans.

CT

=

computed tomography; NS

=

not significant.

For women the corresponding mean scores were 1.46
(SD, 1.21) and 1.50 (SD, 1.09). The differences between these scores were not significant (F = 1.0, p =
0.39).

Aphasia i n Patients with Right-Sided Stroke Lesions
Thirty-four patients (10%) with right-hemisphere lesions had aphasia. Three of the right-hemisphere aphasia patients had previously had a left-hemisphere
stroke; 1 had previously had bilateral strokes. Aphasia
was severe in 21 (62%), moderate in 6 (18%), and
mild in 7 (2 1%). This distribution was not significantly
different from the distribution of patients with lefthemisphere lesions (50%, 17%, and 33%). The percentage of left-handedness in patients with aphasia and
right-hemisphere lesions (19%) was higher than that
Pedersen et al: Aphasia in Stroke 661
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Fig 1. The relation of aphasia an admisJion to aphasia outcome
at discharge.

in aphasic patients with left-hemisphere lesions (3%
left-handed, 2% ambidexter, x2 = 11.78, p = 0.003).
Of the total sample, 11% of the patients with aphasia
on admission had signs of a right-sided stroke lesion,
corresponding to an incidence of crossed aphasia of
4% in all patients and 9% of the patients with rightsided srroke. At discharge @% of the aphasic patients
had crossed aphasia, corresponding to 1% of all patients and 3% of the right-sided stroke patients.

described, sex had no significant influence (b =
-0.07, SE(b) = 0.12, p = 0.53).
The severity of aphasia was not different between
women with left-sided lesions (mean aphasia score, 0.8;
SD, 0.9) versus those with right-sided lesions (mean
aphasia score, 0.5; SD, 0.8; t = 1.61, p = O . l l ) , and
the gain in aphasia score from admission to discharge
was similar (left-sided lesions: mean gain, 0.9 [SD,
1.11; right-sided lesions: mean gain, 1.3 [SD, 0.91; t =
- 1.48, p = 0.14).

Sex and Side of Stroke Lesion in Aphasia

Of the 333 patients with right-hemisphere lesions (148
men and 185 women), 8 men (5% of the men) and 26
women (14% of the women, x2 = 6.7, p = 0.0096)
had aphasia. A right-hemisphere lesion was found in
14% of the women with aphasia, but in only 6% of
the men (x2 = 5.73, p = 0.017). A multiple linear
regression analysis of patients with right-hemisphere
lesions was performed, with aphasia on admission as
the dependent variable and sex, age, handedness, comorbidity, prior stroke, and neurological severity on
admission as the independent variables. Sex was significant in this analysis (b := 0.18, SE(b) = 0.08,
p = 0.023). Neurological severity on admission, prior
stroke, and sex explained 11$6of the total variance in
aphasia score on admission.
In patients with left-sided lesions there was no significant difference in the incidence of aphasia between
men (59.3%) and women (64.793, x2 = 1.45, p =
0.23) in the univariate analysis, and in a multiple linear
regression analysis of aphasia score similar to the above
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Outcome of Aphasia
Thirty-one percent of the patients with aphasia died
during the hospital stay. Full recovery from aphasia was
reached in 30%. Forty-four percent of the patients
with aphasia who survived had completely recovered
at the time of discharge. Figure 1 shows the outcome
of aphasia at the time of discharge in relation to the
initial severity of aphasia. Twelve percent of the patients with severe aphasia, 41% of the patients with
moderate aphasia, and 56% of the patients with mild
aphasia had completely recovered at the time of discharge. Eighteen percent of the survivors still had aphasia at the time of discharge.
Forty-one percent of the patients with aphasia on
admission died before the 6-month follow-up, and
17% were noncompliant. Figure 2 shows the aphasia
status at the 6-month follow-up. Fifty percent of the
patients with initial aphasia had aphasia at the
follow-up. Complete recovery had occurred in 8% of
the patients with severe aphasia, 32% of the patients
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Fig 2.The relation of aphasia on admission to aphasia outcome
at 6-month follow-up.

Time Course of Recovey
Stationary language function was reached in 84% of
the patients within 2 weeks and in 9596 within 6 weeks
from stroke onset. Figure 3 shows the time course of
recovery of aphasia in relation to the initial degree of
severity. Eighty percent of the patients with mild aphasia reached their best level within the first week after
stroke onset-95% within 2 weeks; 80% of the patients with moderate aphasia reached their best level
within 4 weeks-95S
within 6 weeks; and 80% of
the patients with severe aphasia reached their best
score within 3 weeks-%%
within 10 weeks.

t = -1.3, p = 0.19). A multiple linear regression
analysis was performed, with aphasia score at discharge
as the dependent variable and aphasia score on admission, neurological severity on admission, age, sex, side
of stroke lesion, prior stroke, comorbidity, and handedness as the independent variables. Aphasia score on
admission and neurological severity on admission explained 50% of the total variance. Age, sex, side of
stroke lesion, comorbidity, prior stroke, and handedness were thus not related to recovery from aphasia.
Eighty-seven aphasia patients who received aphasia
therapy had a lower aphasia score on admission (mean,
0.8; SD, 0.8) than did 141 aphasia patients who did
not receive therapy (mean, 1.2; SD, 0.9; t = -3.37,
p = 0.001). The same was true for their discharge
scores (mean, 1.7 [SD, 1.01, and mean, 2.2 [SD, 1.21;
t = -3.29, p = O.OOl), whereas there was no difference in gain from admission to discharge (mean, 1.0
[SD, 0.91, and mean, 1.0 [SD, 1.11; t = -0.28,p =
0.78).

Factors Related t o Recwey
Univariate analyses showed a correlation between
aphasia score at discharge and left-sided stroke lesion
( r = -0.32, p < 0.001), neurological severity on admission ( r = 0.31, p < O.OOl), and aphasia score on
admission ( r = 0.71, p < 0.001). No correlation was
found between aphasia score at discharge and age, sex,
prior stroke, comorbidity, or handedness. The mean
gain in aphasia score from admission to discharge was
comparable between patients with right- and those
with left-hemisphere lesions (1.3 points and 1.0 point,

Discussion
The incidence of aphasia in acute stroke patients in this
study is larger than that reported in previous studies
(rangingfrom 21 to 33% [13-151). The high incidence
in the present study demonstrates the importance of
early assessment. We diagnosed aphasia in a considerable number of patients who subsequently either died
or had full recovery during the hospital stay and aphasia
was present at discharge in only 18% of the survivors.
A weekly assessment of aphasia in a large-scale study
like the present cannot be comprehensive. Thus, minor

with moderate, and 54% of the patients with mild
aphasia.
The aphasia score had not changed since discharge
in 74% of the patients, in 12% it had deteriorated,
and in 14% it had improved. The mean score was
unchanged from 2.17 at discharge to 2.21 at follow-up
(t = 0.85, p = 0.40).
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improvement in function could have been overlooked
and some of the patients we classified as having no
aphasia or fully recovered could have undetected, very
mild aphasic symptoms. In contrast, a change in the
aphasia level recorded is likely to be of clinical relevance. The aphasia assessment employed in this study
rates spoken language, but does not assess auditory
impressive function. This is not an important problem
in a large-scale study, as all major types of aphasia affect
spoken language 1161, a contention that is supported
by the finding that there was no difference in aphasia
score between patients with purely anterior and those
with purely posterior lesion localizations.
The value of assessment of speech would be limited
if the recovery for speech and auditory function was
markedly different, but that is probably not the case.
Of five studies, two found a better remission of auditory function [17, 181, whereas three studies found
no difference in the remission of speech and auditory
function 14, 19, 20).
Aphasia was related to side and size of the stroke
lesion and to stroke severity. Age was significant in
one analysis, but of a minimal size: 10 years more of
age reduced the aphasia score by less than one tenth
of a point. We found a minor relation between aphasia
and prior stroke: The presence of prior stroke reduced
the aphasia score by one fifth of a point. Finally, there
was no influence of handedness on aphasia score. Prior
studies noted the relation of aphasia to stroke severity
1131 and reported mixed results concerning age {14,
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21). The weight of these factors has not been studied
before.
The incidence of crossed aphasia (i.e., aphasia with
a right-sided stroke lesion) was comparable to what was
reported by Wade and colleagues, who found crossed
aphasia in 3% of all patients, corresponding to 13%
of the aphasic patients and 4% of the right-sided stroke
patients 113). A markedly smaller incidence at discharge suggests that part of the crossed aphasia is
caused by diaschisis or other temporary influences on
the left-hemisphere language areas.
Small, but statistically significant differences in cognitive and language abilities between the sexes are well
documented, and differences in cerebral localization
and degree of lateralization of function have been suggested as possible explanations [22}. Recently, a brain
imaging activation study found that a phonological task
showed left-sided activation in men, but bilateral activation in women [23]. It is thus of interest whether the
incidence of aphasia differs between male and female
stroke patients, because this could imply a difference in
lateralization of language function between the sexes.
Based on studies of selected samples [ S , 61, it has been
claimed that the incidence of aphasia is higher in men
than in women 1241. In the present study, a difference
between sexes for aphasia score (in the opposite direction: more women having aphasia) just reached significance in the univariate analysis, but this difference disappeared in the multiple regression analysis. A number
of previous studies found no relation between sex and
aphasia (1, 21, 25, 261, but did not control for covariates. A case-based stroke data bank study [27} had a
result similar to ours; it found univariately a higher

rate of aphasia in women, a difference that disappeared
when analyses included covariates. We found no influence of sex on aphasia outcome. This confirms the
findings of previous studies in selected samples [l,

28-331.
We found no evidence of a different hemispheric
posterior/anterior language localization between sexes.
Previous studies reported mixed results. Kimura 163
reported that aphasia in women usually is caused by
frontal lesions and in men by posterior lesions. Kertesz
and Benke [34} could not confirm Kimura’s finding,
whereas a stroke register study noted an anteriorlposterior difference but did not report if this finding was
significant [271. All three studies were based on selected samples.
Aphasia with right-sided lesions was more common
in women than in men. There was no difference in
severity of aphasia between women with left- and those
with right-hemisphere lesions and also no difference in
the gain in aphasia score. This pattern is more readily
explained by a higher frequency of reversed lateralization for language in women than by a higher frequency
of bilateral language representation. With bilateral language representation, less severe aphasia and better
remission would be expected.
Very different findings regarding the degree of improvement in language function have been reported in
previous studies. In this study 44% of the surviving
aphasia patients had recovered to normal language
function at the time of discharge, and at the 6-month
follow-up this percentage was 50%. Marquardsen [l51
found that only 16% had complete recovery. Brust
and colleagues [14) found full recovery in 25%. Hartman [ 3 5 ] found significant improvement in 93%. Siirtola and Siirtola [36} found full recovery in 46%.
Wade and associates 113) found that 40% remained
aphasic. Enderby and colleagues 1373 found full recovery in only 11%, but good recovery in a further 37%.
These studies are, however, not comparable due to
differences in sampling, different follow-up periods,
and differences in the reporting of patients lost for
follow-up.
The present study offers detailed information on the
time course of aphasia remission in stroke patients
from the time of acute admission to 6 months after the
stroke. Eighty percent had reached stationary language
function within 2 weeks-95% within 6 weeks. Because no significant change in aphasia score was found
between discharge and the 6-month follow-up, it can
be assumed that only a few patients will experience
clinically significant change in language function later
than 11/2 months after the stroke. It is remarkable that
some patients with severe aphasia on admission had
complete recovery of language function (8%), and that
complete recovery was found in one third (32%) of
the patients with moderate aphasia and more than half

(54%)of the patients with mild aphasia. A steep remission curve was assumed before [29), and one study
found full recovery 6 months after stroke in only 18%
of the patients still aphasic 3 weeks after the stroke
1131. Previous studies did not include early and continuous assessment of aphasia, and most studies included
only small and selected samples. These studies generally found that only minimal improvement in language
function can be expected after 2 to 4 months [l-4,
13, 141.
It should be noted that a high percentage of the
patients with severe aphasia died during the hospital
stay, so that the steep remission curve concerns surviving patients. The prognosis of patients with severe
aphasia on admission is associated with severe stroke
and a high mortality.
We found initial aphasia severity to be the single
most important factor for ultimate language function,
which is in agreement with previous studies of selected
samples [l, 38, 391. We found no clinically relevant
influence of age on aphasia outcome. In this question
previous studies have had varying results [I-3, 30, 3 1 ,
37-42), presumably primarily due to sampling differences. Finally, aphasia after a right-sided lesion did not
have a more favorable prognosis than aphasia after a
left-sided lesion. This finding supports results from a
multiple regression analysis of a selected sample [3 I f
and from a meta-analysis of single cases of crossed
aphasia [43]. We found no difference in recovery of
aphasia between patients who did and those who did
not receive aphasia therapy. The study was not designed to investigate the effect of aphasia therapy: The
group receiving aphasia therapy was certainly selected,
as a significant difference in initial severity of aphasia
reflects, and the aphasia assessment was not very sensitive, but it could be noted that the result is in line with
the majority of previous studies 11, 3, 30, 42, 44-47}.
A considerable amount of the variation in degree of
aphasia at discharge was left unexplained by our multiple linear regression equation. Although aphasia is the
only useful prognostic variable that can be obtained on
admission, it is thus not powerful enough to be useful
for individual prognostication. However, as discussed
here, a repeated aphasia assessment just a few weeks
after stroke onset will provide a reliable prognosis.
This study was supported by grants from the Danish Assnciation for
Stroke and Aphasia (Hjernesagen), the Danish Health Foundation,
the Danish Heart Foundation, Ebba Celinders Foundation, and the
Gangsted Foundation.

References
1. Shewan CM, Kertesz A. Effects of speech and language treatment on recovery from aphasia. Brain Lang 1984;23:272-299
2. Pickersgill MJ, Lincoln NB. Prognostic indicators and the pattern of recovery of communication in aphasic stroke patients. J
Neurol Neurosurg Psychlatry 1983;46:130-139

Pedersen et al: Aphasia in Stroke 665

3. David R, Enderby P, Bainton D. Treatment of acquired aphasia:
speech therapists and volunteers compared. J Neurol Neurosurg
Psychiatry 1982;45:957-96 1

4. Demeurisse G, Demo1 0, Derouck M, et al. Quantitative study
of the rate of recovery from aphasia due to ischemic stroke.
Stroke 1980;11:455-458
5 . McGlone J. Sex differences in the cerebral organization of verbal functions in patients with unilateral brain lesions. Brain
1977;100:775-793
6. Kimura D. Sex differences in cerebral organization for speech
and praxic functions. Can J Psycho1 1983;37:19-35
7. J@rgensenHS, Nakayama H , Raaschou HO, Olsen TS. Stroke
in patients with diabetes. The Copenhagen Stroke Study. Stroke
1994;25:1977-1384
8. JGrgensen HS, Plesner A-M, Hubbe P, Larsen K. Marked increase of stroke incidence in men between 1972 and 1990 in
Frederiksbeg, Denmark. Stroke 199223:1701-1 704
9. Report of the W H O Task Force on Stroke and Other Cerebrovascular Disorders. Stroke-1989. Recommendations on stroke
prevention, diagnosis and therapy. Stroke 1989;20: 1407- 1431
10. Scandinavian Stroke Study Group. Multicenter trial of hemodilution in ischemic stroke-background and study protocol.
Stroke 1985;16:885-890
11. Lindenstrem E, Boysen G, Christiansen LW, et al. Reliability
of Scandinavian Neurological Stroke Scale. Cerebrovasc Dis
1991;1:103-107
12. SPSS for Windows 6.0 (computer software). Chicago, I L SPSS,
1393
13. Wade DT, Hewer RL, David RM, Enderby PM. Aphasia after
stroke: natural history and associated deficits. J Neurol Neurosurg Psychiatry 1986;49:11-16
14. Brust JMM, Shafer SQ, Richter RW, Brown B. Aphasia in acute
stroke. Stroke 1976;7:167-174
15. Marquardsen J. The natural history of acute cerebrovascular disease. A retrospective study of 769 patients. Acta Neurol Scand
SUPPI 1969;38:67-68
16. Benson DF. Aphasia. In: Heilman KM, Valenstein E, eds. Clinical neuropsychology. 3rd ed. New York: Oxford University
Press, 1993:17-36
17. Kenin M, Swisher LP. A study uf pattern of recovery in aphasia.
Cortex 1972;8:56-68
18. Vignolo LA. Evolution of aphasia and language rehabilitation: a
retrospective explorative study. Cortex 1964;1:344-367
19. Basso A, Capitani E, h a c o n a M, Luzzatti C. Factors influencing
type and severity of aphasia. Cortex 1980;16:631-636
20. Sarno MT, Levita E. Natural course of recovery in severe aphasia. Arch Phys Med Rehabil 1971;52:175-178
21. Miceli G, Caltagirone C, Gainotti G, et al. Influence of age, sex,
literacy and pathologic lesion on incidence, severity and type of
aphasia. Acta Neurol Scand 1981;64:370-382
22. Springer SP, Deutsch G. Left brain, right brain. 4th ed. New
York: Freeman, 1993:201-2 18
23. Shaywitz BA, Shaywitz SE, Pugh KR, et al. Sex differences in
the functional organization of the brain for language. Nature
1995;373:607-609
24. Kimura D. Sex differences in the brain. Sci Am 1992;267:

81-87
25. Scarpa M, Colombo A, Sorgato P, De Renzi E. The incidence
of aphasia and global aphasia in left brain-damaged patients.
Cortex 1987;23:331-336

666 Annals of Neurology Vol 38 No 4 October 1995

26. De Renzi E, Faglioni P, Ferrari P. The influence of sex and age
on the incidence and type of aphasia. Cortex 1980;16:627630
27. Hier DB, Yoon WB, Mohr JP. et al. Gender and aphasia in the
stroke data bank. Brain Lang 1994;47:155-167
28. Pizzamiglio L, Mammucari A, Razzano C. Evidence for sex differences in brain organization in recovery in aphasia. Brain Lang
1985;25:213-223
29. Holland AL. Recovery in aphasia. In: Boller F, Grafman J, eds.
Handbook of neuropsychology, vol 2. Amsterdam: Elsevier,
198983-90
30. Basso A, Capitani E, Vignolo LA. Influence of rehabilitation
on language skills in aphasic patients. A controlled study. Arch
Neurol 1979;36:190-196
31. Holland AL, Greenhouse JB, Fromm D, Swindell CS. Predictors of language restitution following stroke: a multivariate
analysis. J Speech Hear Res 1989;32:232-238
32. Sarno MT, Buonaguro A, Levita E. Gender and recovery
from aphasia after stroke. J Nerv Ment Dis 1985;173:605609
33. Kertesz A, Sheppard A. The epidemiology of aphasic and cognitive impairment in stroke. Age, sex, aphasia type and laterality
differences. Brain 1981;104:117-128
34. Kertesz A, Benke T. Sex equality in intrahemispheric language
organization. Brain Lang 1989;37:401-408
35. Hartman J. Measurement of early spontaneous recovery from
aphasia in stroke. Ann Neurol 1981;9:89-91
36. Siirtola M, SiirtolaT. Evolution of aphasia. J Clin Exp Neuropsychol 1985;2:159 (Abstract)
37. Enderby P, Wood VA, Wade DT, Hewer RL. Aphasia after
stroke: a detailed study of recovery in the first 3 months. Int
Rehabil Med 1987;8:162-165
38. Lendrem W, Lincoln NB. Spontaneous recovery of language in
patients with aphasia between 4 and 34 weeks after stroke. J
Neurol Neurosurg Psychiatry 1985;48:743-748
39. Kertesz A, McCabe P. Recovery patterns and prognosis in aphasia. Brain 1977;lOO:l-18
40. Lendrem W, McGuirk E, Lincoln NB. Factors affectinglanguage
recovery in aphasic stroke patients receiving speech therapy. J
Neurol Neurosurg Psychiatry 1988;5 1:1103-1104
41. Marshall RC, Phillips DS. Prognosis for improved verbal communication in aphasic stroke patients. Arch Phys Med Rehabil
1983;64:597-600
42. Poeck K, Huber W, Willmes K. Outcome of intensive language
treatment in aphasia. J Speech Hear Dis 1989;54:471-479
43. Coppens P, Randal RR. Crossed aphasia: new perspectives.
Aphasiology 1992;6:585-596
44. Meikle M, Wechsler E, Tupper A, et al. Comparative trial of
volunteer and professional treatments of dysphasia after stroke.
BMJ 1979;2:87-89
45. Lincoln NB, Muliey GP, Jones AC, et al. Effectivenessof speech
therapy for aphasic stroke patients. A randomised controlled
trial. Lancet 1984;1:1197-1200
46. Wertz RT, Weiss DG, Aten JL, et al. Comparison of clinic,
home and deferred language treatment for aphasia. A Veterans
Administration cooperative study. Arch Neurol 1986;43:653658
47. Hartman J, Landau WM. Comparison of formal language therapy with supportive counseling for aphasia due to acute vascular
accident. Arch Neurol 1987;44:646-649

