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Knowledge of the frequency and remission of aphasia is essential for the rehabilitation of stroke patients and pro- 
vides 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. Thirty- 
eight 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 consid- 
ered a major disability by sufferers and relatives, and 
knowledge of prognosis and the time course of remis- 
sion 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 relation- 
ship between aphasia and lesion localization has a theo- 
retical 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 ante- 
riorly 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 sever- 
ity of the stroke, and the condition of the patient prior to 

the stroke. Eighty-eight percent of all stroke patients are hos- 
pitalized in the Copenhagen area [8] .  All patients were trans- 
ferred 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 pa- 
tients with acute stroke were admitted during the study pe- 
riod 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-three percent 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 distur- 
bance of cerebral function, lasting more than 24 hours or 

From the Departments of *Neurology and TRadiology, Bispebjerg 
Hospital, Copenhagen, Denmark. 

Received May 11, 1995, and in revised form Jun 26. Accepted for 
publication Jun 26, 1995. 

Address correspondence to Mr Pedersen, Department of Neurol- 
ogy, Bispebjerg Hospital, 23 Bispebjerg Bakke, DK-2400 Copenha- 
gen' Denmark' 

Copyright 0 1995 by the American Neurological Association 659 



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 admis- 
sion and included other disabling diseases apart from previ- 
ous 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. Re- 
covery 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; ori- 
entation; 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 determi- 
nants 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 deter- 
mined 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. CT 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. Reha- 
bilitation 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 of- 
fered 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 admis- 
sion were referred to speech therapy. 

Statistics 
Comparisons for continuous data were carried out with Stu- 
dents’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 Dun- 
can’s method. Categorical tables were analyzed with the x2  
test. Univariate correlations were carried out with the Pear- 
son correlation coefficient, Y. The required two-tailed signifi- 
cance 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 back- 
ward 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 ad- 
justed 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 Copen- 
hagen (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 apha- 
sia. 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 me- 
dian 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 pa- 
tients with mild aphasia, 26% with moderate, and 20% 
of those with severe aphasia. Hemorrhage was found 
on CT scans in 6%, 393, 1 l%, 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),  
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Table I .  Basic Patient Characteristics in Reiation to  Aphasia Severity 

No Mild Moderate Severe 
Aphasia Aphasia Aphasia Aphasia p Value 

N (incidence) 551 (62.5%) 101 (11.5%) 56 (6.4%) 173 (19.6%) 
Age (yr) (SD) 73.1 ( 1 1 . 5 )  76.5 (9.5) 75.8 (9.5) 
Sex, male (9%) 48% 48% 29% 45% 0.04 
Handedness, right (%) 93% 92% 98% 94% NS 
Side of stroke lesion, left (96) 37% 93% 89% 87 % <0.00001 
Mortality ($%) 10% 10% 18% 47% <0.00001 
Prior stroke (%) 20% 26% 26% 36% 0.0004 
Comorbidity (%) 21% 14% 25% 27% NS 

77.1 (9.4) <0.0001 

SSS on  admission (SD) 43.9 (12.1) 41.8 (9.7) 33.5 (11.6) 15.5 (11.2) <0.0001 
S S S  excluding language (SD) 29.2 (10.4) 31.2 (9.5) 28.0 (10.6) 15.0 (10.7) <0.0001 
BI on admission (SD) 61.6 (38.9) 63.6 (37.0) 44.3 (38.4) 16.1 (30.3) <0.0001 

SSS = Scandinavian Stroke Scale; SSS excludirig language = SSS on admission excluding aphasia and orientation scores; BI = Barthei index; 
SD = standard deviation; NS = not significant. 

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, neuro- 
logical 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 visi- 
ble lesions were excluded from the analyses substitut- 
ing 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 involve- 
ment ( 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 (tempo- 
ral, 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 anterior- 
posterior 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). 

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 16 (34%) 31 (66%) 
Female 26 (38%) 42 (629%) NS 

Patients with 
aphasia 

Male 10 (28%) 26 (72%) 
Female 19 (36%) 34 (64%) NS 

Percentage with 
aphasia 

Male 63% 81% 
Female 77% 86% NS 

"Frontal lesions involve only the frontal lobe. Posterior lesions in- 
volve the temporal, occipital, andor parietal lobes, but exclude le- 
sions 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 be- 
tween these scores were not significant (F = 1.0, p = 

0.39). 

Aphasia in  Patients with Right-Sided Stroke Lesions 
Thirty-four patients (1 0%) with right-hemisphere le- 
sions had aphasia. Three of the right-hemisphere apha- 
sia 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 left- 
hemisphere lesions (50%, 17%, and 33%). The per- 
centage of left-handedness in patients with aphasia and 
right-hemisphere lesions (19%) was higher than that 
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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 right- 
sided srroke. At discharge @% of the aphasic patients 
had crossed aphasia, corresponding to 1% of all pa- 
tients and 3% of the right-sided stroke patients. 

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, co- 
morbidity, prior stroke, and neurological severity on 
admission as the independent variables. Sex was sig- 
nificant in this analysis (b := 0.18, SE(b) = 0.08, 
p = 0.023). Neurological severity on admission, prior 
stroke, and sex explained 11 $6 of the total variance in 
aphasia score on admission. 

In patients with left-sided lesions there was no sig- 
nificant 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 

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). 

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 pa- 
tients 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 dis- 
charge. Eighteen percent of the survivors still had apha- 
sia 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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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). 

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 apha- 
sia reached their best level within the first week after 
stroke onset-95% within 2 weeks; 80% of the pa- 
tients 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. 

Factors Related t o  Recwe y 
Univariate analyses showed a correlation between 
aphasia score at discharge and left-sided stroke lesion 
( r  = -0.32, p < 0.001), neurological severity on ad- 
mission ( 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, 

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 admis- 
sion, neurological severity on admission, age, sex, side 
of stroke lesion, prior stroke, comorbidity, and hand- 
edness as the independent variables. Aphasia score on 
admission and neurological severity on admission ex- 
plained 50% of the total variance. Age, sex, side of 
stroke lesion, comorbidity, prior stroke, and handed- 
ness 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 differ- 
ence 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). 

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 consider- 
able 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 

Pedersen et al: Aphasia in Stroke 663 



% Stationary Function 

100 

90 

80 

70 

60 

50 

40 

30 

20 

10 

0 

i // I 
................. I , .... /.+ ........ .. . . . . . . . . . . . . . . . . ... . . . . . . . . . . .. .. . . . . . . . .. . . . . . . 

0 1 2 3 4 5 6 7 8 9 10 11 1 2 > 1 2  

Weeks Post Stroke 

Legend: 

t Mild aphasia 

0 Moderate aphasia 

Severe aphasia 

F i g  3. Time coune of aphasia. Cumulated percentage of pa- 
tients having reached stationary language function in relation 
to  initial severity of aphasia. 

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 rele- 
vance. 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 audi- 
tory 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, 

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 dis- 
charge 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 cog- 
nitive and language abilities between the sexes are well 
documented, and differences in cerebral localization 
and degree of lateralization of function have been sug- 
gested as possible explanations [22}. Recently, a brain 
imaging activation study found that a phonological task 
showed left-sided activation in men, but bilateral acti- 
vation 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 direc- 
tion: more women having aphasia) just reached signifi- 
cance in the univariate analysis, but this difference dis- 
appeared 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 covari- 
ates. A case-based stroke data bank study [27} had a 
result similar to ours; it found univariately a higher 
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rate of aphasia in women, a difference that disappeared 
when analyses included covariates. We found no influ- 
ence of sex on aphasia outcome. This confirms the 
findings of previous studies in selected samples [l, 

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 anteriorlpos- 
terior difference but did not report if this finding was 
significant [271. All three studies were based on se- 
lected 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 lateraliza- 
tion for language in women than by a higher frequency 
of bilateral language representation. With bilateral lan- 
guage representation, less severe aphasia and better 
remission would be expected. 

Very different findings regarding the degree of im- 
provement 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%. Hart- 
man [ 3 5 ]  found significant improvement in 93%. Siir- 
tola and Siirtola [36} found full recovery in 46%. 
Wade and associates 113) found that 40% remained 
aphasic. Enderby and colleagues 1373 found full recov- 
ery in only 1 1 %, 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. Be- 
cause 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 

28-331. 

(54%) of the patients with mild aphasia. A steep remis- 
sion 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 contin- 
uous assessment of aphasia, and most studies included 
only small and selected samples. These studies gener- 
ally 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 surviv- 
ing 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 differ- 
ences. 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 de- 
signed 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 sensi- 
tive, 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 multi- 
ple 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 
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