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Objective To investigate the comprehensive outcomes in aphasic patients, including their cognitive and
functional status after ischemic or hemorrhagic stroke. It also aimed to clarify whether aphasia is a prognostic
factor for cognitive and functional improvements in stroke patients.

Methods Sixty-seven ischemic or hemorrhagic stroke patients in the subacute stage who had been diagnosed with
aphasia using the Korean version of Frenchay Aphasia Screening Test (K-FAST) were included in the study. Forty-
six stroke patients without aphasia were used as controls. All patients were examined with the Korean version of
the Western Aphasia Battery (K-WAB). Cognitive and functional assessments of the patients including the Korean
version of Mini-Mental State Examination (K-MMSE), and the Korean version of Modified Barthel Index (K-MBI)
were performed during admission and 4 weeks after the initial assessments.

Results The initial and follow-up total K-MMSE and K-MBI scores were significantly lower in aphasic patients
than in non-aphasic controls. The K-WAB scores highly correlated with the total K-MMSE scores at the follow-
up stage in all aphasic stroke patients. The K-WAB scores moderately correlated with the follow-up scores of the
K-MBI in ischemic stroke patients but not in hemorrhagic stroke patients.

Conclusion Aphasia influences the cognitive and functional status of stroke patients and has a greater impact
on cognitive improvement. Aphasia severity can be one of the prognostic factors for cognitive status in aphasic
patients with stroke.
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INTRODUCTION

Aphasia is one of the most common neurological defi-
cits in stroke patients [1]. Aphasia may increase the risk
of complications such as sepsis and pneumonia, and
increase the length of hospital stay [2]. Numerous fac-
tors related to patient characteristics and stroke itself are
known to be associated with the prognosis of aphasia
[3]. Particularly, the cognitive and functional status of
patients have been found to be closely related to aphasia
(4,5].

Stroke is classified into two major types: ischemic
stroke (IS) which is caused by vascular occlusion, and
hemorrhagic stroke (HS) which is caused by parenchymal
or non-parenchymal bleeding. Both IS and HS present
with different clinical features. The survival rate of IS pa-
tients is higher compared with that of HS patients. Stroke
severity is higher in HS than in IS however, HS patients
have been shown to have a higher therapeutic response
to rehabilitation compared with that of IS patients [6,7].
The major factors that predict the functional outcomes
in IS and HS also differ. Previous studies have reported
that the risk factors for HS are age, incontinence, and
alcohol intake, and the risk factors for IS are dysphagia,
atrial fibrillation, diabetes mellitus, and hyperlipidemia
[8,9]. It has also been reported that HS occurred in much
younger patients than IS [9].

A few studies have compared aphasic symptoms be-
tween the two stroke types [10,11]. One study reported
that hypertension and older age were closely associated
to aphasic symptoms in HS patients than in IS patients
[10]. Another study also reported that the stroke type
did not affect the prognosis of aphasia [11]. However, no
study has compared the cognitive or functional status and
outcome between IS and HS even though these might be
closely related to the prognosis of aphasia. Therefore, we
investigated whether aphasia has different effects on the
cognitive and functional outcomes according to the two
major stroke types; IS and HS. Furthermore, we clarified
whether the severity of aphasia is a prognostic factor for
the cognitive and functional outcomes of IS or HS pa-
tients.
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MATERIALS AND METHODS

Subjects

We conducted a retrospective study of stroke patients
who underwent primary management in neurology or
neurosurgery and had also underwent comprehensive
rehabilitation in rehabilitation medicine. A total of 125
stroke patients in the subacute stage who manifested
clinical symptoms of aphasia and had been screened
with the Korean version of Frenchay Aphasia Screening
Test (K-FAST) were initially reviewed; 58 patients were
excluded from the study due to the lack of follow-up re-
cords after initial assessment or diagnosis with another
neurological disease. A final total of 67 aphasic patients
(391S and 28 HS patients) were included in this study and
analyzed. Forty-six age- and sex-matched patients with-
out aphasia (37 IS and 9 HS patients) were assigned to the
control group. The exclusion criteria for the study were
patients who presented with other neurological diseases
except stroke or presented with structural abnormalities
that affected aphasic symptoms. This study was approved
by the Dankook University Hospital Institutional Review
Board (No. 2018-05-037).

All patients underwent a conventional stroke rehabili-
tation program. Individual physical and occupational
therapy were performed for 30 minutes, twice daily (only
once on Saturday) for 6 days in a week. Cognitive therapy
was included in the rehabilitation as needed. In addition
to the conventional rehabilitation program, all aphasic
patients underwent speech therapy for 30 minutes, once
daily for 5 days in a week.

Outcome measurements

As a screening tool for aphasia, the K-FAST, which
showed a high reliability and validity for stroke patients
in a previous study [12] was performed by a speech thera-
pist for all patients during admission to the rehabilita-
tion unit. Patients with symptoms of aphasia were also
assessed with the Korean version of Western Aphasia
Battery (K-WAB), which consists of four subtests includ-
ing spontaneous speech production, comprehension,
repetition, and naming. The Aphasia Quotient (AQ),
which reflects the severity of spoken language deficits in
aphasia (on a scale of 0 to 100), was calculated from these
subtests. The neurological status of the patients was eval-
uated using the National Institutes of Health Stroke Scale
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analysis was performed to find the relationships between
the K-WAB AQ, K-MMSE, and K-MBI scores. Finally, lin-
ear regression analysis was performed to elucidate any
relationship between the K-WAB AQ scores, K-MMSE,
and K-MBI follow-up or gain scores. Numerical data are
presented as meantstandard deviations. p-values less
than 0.05 were considered to be significant.

RESULTS

Basic characteristics

Aphasic stroke patients showed a higher incidence of
medical conditions including tracheostomy, pneumonia,
and dysphagia compared with that of non-aphasic stroke
patients (Table 1). Aphasic patients also showed a higher
NIHSS score than non-aphasic patients during admis-
sion. Sex, existence of hypertension, depression, and
lesion location did not differ between aphasic and non-
aphasic stroke patients (Table 1). It was observed that HS
patients with aphasia had a younger age, a higher num-
ber of male sex and a higher incidence of tracheostomy
compared with that of IS patients with aphasia. In IS
patients, left hemispheric lesion and incidence of depres-
sion were more prevalent in aphasic patients compared

with the prevalence in non-aphasic patients (Table 1).

Types and severity of aphasia

The distribution of aphasia types was different accord-
ing to the stroke type (p=0.02) (Table 2). Global aphasia
was the most common type in IS patients (48.72%). The
occurrence of Wernicke’s aphasia was relatively higher
in HS patients than in IS patients (25% vs. 7.69%, respec-
tively). There were no differences between the subscale
and total K-FAST scores and the AQ of K-WAB in both IS
and HS groups.

Cognitive and functional outcomes

All of the aphasic patients’ initial and follow-up sub-
scale and total scores of K-MMSE were significantly lower
than those of the non-aphasic patients, and all subscale
and total scores of K-MMSE at follow-up were higher
than those at admission in subjects regardless of pres-
ence of aphasia (Table 3). When IS and HS patients with
aphasia were compared, all initial, follow-up, and gain
subscale and total scores of K-MMSE were not different
(p>0.05). However, significant improvement of language
subscale from admission to follow-up was seen in HS
patients, but not in IS patients (gain score: 2.11+2.56 vs.

Table 2. Characteristics of aphasia in aphasic patients with ischemic or hemorrhagic stroke

Ischemic (n=39) Hemorrhagic (n=28) p-value

Aphasia types

Global 19 (48.72) 8 (28.57) 0.024*

Broca’s 1(2.56) 5(17.86)

Wernicke's 3(7.69) 7 (25.00)

Transcortical motor 0(0) 0(0)

Transcortical sensory 0(0) 2(7.14)

Transcortical mixed 1(2.56) 0(0)

Conduction 1(2.56) 0(0)

Anomic 14 (35.90) 6 (21.43)
K-FAST 6.64+7.81 4.21+4.49 0.387
K-WAB

Spontaneous speech 7.56%6.08 6.64+5.44 0.408

Comprehension 87.21+72.88 87.25+65.35 0.990

Repetition 38.72+40.68 40.68+38.21 0.918

Naming 40.82+37.73 32.75+33.97 0.278

Aphasia quotient 40.79%40.30 36.63%£29.16 0.576

Values are presented in numbers (%) or meantstandard deviations.
K-FAST, Korean version of Frenchay Aphasia Screening Test; K-WAB, Korean version of Western Aphasia Battery.
*p<0.05, obtained from Fisher exact test for categorical data or Kruskal-Wallis test for continuous data.
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0.72+2.77, respectively).

The initial and follow-up subscores and total scores of
K-MBI were significantly lower in patients with aphasia
than in patients without aphasia, and all subscores and
total scores of K-MBI were increased at follow-up when
compared to initial scores regardless of presence of
aphasia (Table 4). When IS and HS patients with aphasia
were compared, initial and follow-up subscores and total
scores of K-MBI were higher in IS patients than in HS pa-
tients (p<0.05).

Relationship between aphasia severity and cognitive
and functional outcomes

Correlation analysis revealed significant relationships
between the K-WAB scores and all initial total K-MMSE
and K-MBI scores in stroke patients with aphasia (p<0.05)
(Table 5). The AQ significantly correlated with the total K-
MMSE and K-MBI scores in IS patients with aphasia dur-
ing follow-up. However, the AQ did not correlate with the
K-MBI in HS patients with aphasia (p>0.05).

After performing regression analysis to determine
whether aphasia severity during admission could predict
the cognitive and functional statuses at 4 weeks after ad-
mission, we found that the AQ was linearly related with
the follow-up K-MMSE (r’=0.5391, p<0.05) (Fig. 1A) and
K-MBI (1’=0.0947, p<0.05) (Fig. 1B). There was a better re-
lationship between the AQ and the total K-MMSE scores
in IS compared with that in HS (r’=0.6527 and 0.3538,
respectively; p<0.05) (Fig. 1D, 1G). In addition, IS showed
a mild linear relationship between the AQ and the total
K-MBI score (r’=0.158, p<0.05) (Fig. 1E). However, HS did
not show any relationship between the AQ and the total
K-MBI (Fig. 1H) scores (p>0.05).

We also found that the AQ did not relate with changes
of the total K-MMSE scores (p>0.05) (Fig. 2A) or the total
K-MBI scores (p>0.05) (Fig. 2B) in all stroke patients with
aphasia including IS and HS during the 4-week follow-up
period.

DISCUSSION

Most aphasic patients might progress to have chronic
communication disability and may even evolve from hav-
ing one type of aphasia to another as they recover [13].
Therefore, it is critical to have an early and aggressive
management of aphasic patients after stroke. Since previ-
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ous studies have reported that clinical features or prog-
nosis are different between ischemic and hemorrhagic
stroke, the characteristics and prognosis of aphasia after
stroke were thought to be different between the two types
of stroke. In this study, we performed the first-ever quan-
titative evaluation of the cognitive and functional status
in aphasic patients that were divided into the ischemic
and hemorrhagic stroke groups. We could directly com-
pare the degree of comprehensive cognitive and func-
tional recovery between the patient groups. We found
that the cognitive and functional status during admission
to the rehabilitation unit worsened 4 weeks after admis-
sion in most aphasic patients compared with that in non-
aphasic patients regardless of the stroke type (Tables 3,
4). These results are consistent with previous findings
in which aphasia was reported to be closely related to
cognition and function although these studies did not
analyze aphasia by stroke types [4,5]. Previous studies
have also found predictive factors for aphasia recovery in
stroke patients [14,15]. However, research for the confir-
mation of the relationship between aphasia and cognitive
and functional status or change is urgently needed. Since
aphasia has been reported to delay cognitive or func-
tional improvement in stroke patients [4,16], there is an
urgent need to confirm the relationship between aphasia
and cognitive and functional status or change. More im-
portantly, data on the recovery patterns in stroke patients
with aphasia compared with that in non-aphasic patients
can be very useful in determining the treatment duration
or cognitive and functional status in aphasic patients at
the beginning of a rehabilitation program.

In this study, aphasia seems to be closely related to
the cognitive status of stroke patients than the overall
functional status (represented as K-MBI scores) (Table
5). In line with this result, previous studies have also
reported that language deficits such as comprehension
problem did not predict the motor-Functional Indepen-
dence Measure (FIM) score [4,16]. Although aphasic
patients have problems with communication, the sever-
ity of aphasia did not have a significant impact on motor
function during the 4-week treatment period within the
rehabilitation unit. Motor function could be treated by
physical and occupational therapists with sufficient non-
verbal communication.

We found that most of the subscores and AQ of the K-
WAB during follow-up did not correlate with the total K-
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Fig. 1. Regression analysis of (A, C, E) K-MMSE and (B, D, F) K-MBI total scores in all stroke patients with aphasia (A, B),
ischemic stroke patients with aphasia (C, D), and hemorrhagic stroke patients with aphasia (E, F) at follow-up accord-
ing to K-WAB Aphasia Quotient (AQ) at admission. The solid lines indicate regression lines. K-MMSE, Korean version
of Mini-Mental State Examination; K-MBI, Korean version of Modified Barthel Index; K-WAB, Korean version of West-
ern Aphasia Battery.

MBI scores in HS patients with aphasia (Table 5). Regres- 1, 2). The total K-MBI scores was significantly lower in
sion analysis also revealed that AQ did not relate with the = HS patients during follow-up compared with that in IS
total K-MBI and gain scores during follow-up in HS (Figs.  patients (27.00+25.00 vs. 47.95+31.58; p=0.06) (Table 4).
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Aphasia Quotient (AQ) at admission. The solid lines indicate regression lines. K-MMSE, Korean version of Mini-Men-
tal State Examination; K-MBI, Korean version of Modified Barthel Index; K-WAB, Korean version of Western Aphasia

Battery.

However, the AQ was not different between the HS and
IS patients (Table 2). Previous studies have reported that
the cognitive and functional status of HS patients is more
severe compared with that of IS patients [6,7]. One study
reported that the treatment of IS patients with tissue
plasminogen activator, resulted in better stroke outcomes
compared with the outcomes in HS patients. In addition,
the study suggested that elevated blood pressure could
have influenced the worse prognosis in HS patients [17].
We suggest that the low MBI score may induce floor effect
whereby the actual functional changes are not reflected
enough to the scoring systems [18,19]. This phenomenon
might be common in all aphasic stroke patients with low
MBI scores rather than in aphasic patients with hemor-
rhagic stroke. In addition, it is more difficult to predict
the cognitive or functional status by the severity of apha-
sia alone in these patients. Therefore, further research is
needed to find other factors related to the prediction of
cognition and function in aphasic patients.

This study has several limitations. First, the follow-
up period of 4 weeks is not sufficient to reveal the long-
term effects of aphasia on the cognitive and functional
changes in stroke patients. Second, we did not consider
the aphasic status at follow-up because aphasia recovery
was beyond the scope of our study. This study focused
on the effect of aphasia (diagnosed at the beginning of
rehabilitation management) on cognitive and functional
improvement of stroke patients. For the same reason, we
did not undertake any in-depth analysis of lesion loca-
tion or extension and aphasia severity or type. In other

words, this study did not focus on the differences in pri-
mary lesion and severity of stroke. It rather determined
whether there were differences in aphasia type, cogni-
tive function, and functional improvement according to
cerebral infarction and cerebral hemorrhage. Third, the
MMSE was used to assess cognitive status. This tool is
one of the most widely used screening tools but certain
items require verbal understanding and answers, which
can affect aphasia patients [20]. Thus, further study that
utilizes tools to examine both linguistic and nonlinguis-
tic test and tasks such as the Raven'’s progressive colored
matrices [21] is required. In conclusion, aphasia is a pre-
dicting factor of the cognitive and functional outcome in
stroke patients. This predicting factor differed between
IS an HS stroke patients. The IS patients showed stron-
ger correlation between cognitive status and severity of
aphasia compared with the correlation in HS patients.
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