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Effect of aphasia on acute stroke outcomes

ABSTRACT

Objective: To determine the independent effects of aphasia on outcomes during acute stroke
admission, controlling for total NIH Stroke Scale (NIHSS) scores and loss of consciousness.

Methods: Data from the Tulane Stroke Registry were used from July 2008 to December 2014 for
patient demographics, NIHSS scores, length of stay (LOS), complications (sepsis, deep vein
thrombosis), and discharge modified Rankin Scale (mRS) score. Aphasia was defined as a score
.1 on question 9 on the NIHSS on admission and hemiparesis as .1 on questions 5 or 6.

Results: Among 1,847 patients, 866 (46%) had aphasia on admission. Adjusting for NIHSS score
and inpatient complications, those with aphasia had a 1.22 day longer LOS than those without
aphasia, whereas those with hemiparesis (n 5 1,225) did not have any increased LOS compared
to those without hemiparesis. Those with aphasia had greater odds of having a complication (odds
ratio [OR] 1.44, confidence interval [CI] 1.07–1.93, p 5 0.0174) than those without aphasia,
which was equivalent to those having hemiparesis (OR 1.47, CI 1.09–1.99, p 5 0.0137). Con-
trolling for NIHSS scores, aphasia patients had higher odds of discharge mRS 3–6 (OR 1.42 vs
1.15).

Conclusion: Aphasia is independently associated with increased LOS and complications during the
acute stroke admission, adding $2.16 billion annually toUS acute stroke care. The presence of apha-
sia was more likely to produce a poor functional outcome than hemiparesis. These data suggest that
further research is necessary to determine whether establishing adaptive communication skills can
mitigate its consequences in the acute stroke setting. Neurology® 2016;87:2348–2354

GLOSSARY
CI 5 confidence interval; LOS 5 length of stay; mRS 5 modified Rankin Scale; NIHSS 5 NIH Stroke Scale; OR 5 odds ratio.

Stroke is the leading cause of disability in the United States.1 Among its most devastating
manifestations is aphasia, affecting 21%–38% of acute stroke patients,2 of which 80% arise
from an ischemic event.3 Poststroke aphasia has higher attributable costs of care after discharge
compared to stroke without aphasia,4 and results in a higher rate of stroke recurrence, believed to
be related to failure to understand treatment regimens or to communicate symptoms.5–7 Little is
known, however, about how aphasia affects outcomes during the acute stroke admission. The
purpose of this study was to determine the association of aphasia on outcomes during the acute
stroke admission, derived from a large database from a comprehensive stroke center. We
hypothesized that aphasia would have an independent effect on acute stroke outcomes, con-
trolling for NIH Stroke Scale (NIHSS) severity and vascular risk factors. We also sought to
compare the effect of aphasia with that of hemiparesis during this clinical period.

METHODS Study population. A retrospective analysis of prospectively collected data of all patients with acute ischemic stroke or

intracerebral hemorrhage (ICH) who presented to a single TJC Comprehensive Stroke Center between July 2008 and December 2014

was performed using previously described methods.8 The prospectively collected registry includes demographic variables, baseline

clinical, laboratory, medication, and imaging variables, as well as follow-up clinical, laboratory, medication, and imaging variables on all

patients admitted with a stroke.8 Patients with a TIA or a subarachnoid hemorrhage were excluded.
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Standard protocol approvals, registrations, and patient
consents. The Tulane University Medical Center Institutional

Review Board approved this study, with waiver of informed

consent.

Exposure and outcome definitions. The NIHSS9 examina-

tions were administered to each patient on admission (baseline)

by a certified NIHSS examiner.10 Aphasia was defined as having

a score of 1 or greater on admission NIHSS question 9. Hemi-

paresis was defined as having a score of 1 or greater on admission

NIHSS question 5 or 6. Consciousness was derived from ques-

tion 1a. Outcomes of interest included inpatient complications,

length of stay (LOS), and poor functional outcome at discharge.

Inpatient complications were defined as the patient having

a recurrent stroke, myocardial infarction, pulmonary embolus,

deep vein thrombosis, sepsis, hospital-acquired infection,

systemic bleeding, ventriculitis, or neuroworsening. Poor

functional outcome at the time of discharge was defined as

discharge modified Rankin Scale (mRS) score 3–6. mRS was

documented by a vascular neurologist certified in mRS.11

Statistical analysis. We compared admission information

between patients who had aphasia on admission and those who

did not have aphasia on admission. Pearson x2 (or Fisher exact

test where appropriate) was used to compare proportions. The

Wilcoxon rank sum test was used to compare medians of non-

normally distributed continuous data, while the t test was used to
compare normally distributed continuous data. Crude and

adjusted nonparametric linear regression was used to investigate

the relationship between aphasia and LOS. Crude and adjusted

logistic regression models were used to estimate the odds ratios

(OR) and 95% confidence intervals (CI) for the relationship

between aphasia and poor functional outcome at discharge. A

subanalysis was conducted assessing the relationship among

dose response of the aphasia score, hemiparesis score, and

outcomes.

A mediation analysis using the Sobel test was performed to

assess the complex relationships among aphasia on admission,

development of an inpatient complication, LOS, and poor func-

tional outcome at discharge. Mediation occurred when (1) the

independent variable (aphasia on admission) significantly affected

the mediator (inpatient complication), (2) the independent vari-

able (aphasia on admission) significantly affected the dependent

variable (LOS or poor functional outcome at discharge) in the

absence of the mediator (inpatient complication), (3) the media-

tor (inpatient complication) had a significant unique effect on the

dependent variable (LOS or poor functional outcome at dis-

charge), and (4) the independent variable (aphasia on admission)

remained associated with the dependent variable (LOS or poor

functional outcome at discharge) when the mediator was added

to the model.12,13 The Sobel test, which is capable of handling

dichotomous mediators and outcomes, was used to test whether

the indirect effect of ICH score on poor functional outcome at

discharge through the mediator (inpatient complication) was sig-

nificantly different from zero. An a of 0.05 was used as the level

of significance.

RESULTS Baseline demographics. Among 1,847 pa-
tients included in this study, 866 (46%) had aphasia
on admission and 1,225 (64.2%) had hemiparesis on
admission. Of these patients, 526 (28.5%) had only
hemiparesis, 168 (9.1%) had only aphasia, and 698
(37.8%) had both aphasia and hemiparesis. A total
of 708 (44.3%) ischemic stroke patients presented

Table 1 Baseline demographic information for patients with and without
aphasia on admission

No aphasia
(n 5 981)

Aphasia (with
and without
hemiparesis)
(n 5 866) p Value

Age, y, median (range) 62 (18–103) 66 (18–102) ,0.0001

Black race, n (%) 644 (65.7) 588 (67.9) 0.3056

Female sex, n (%) 419 (42.8) 418 (48.3) 0.0174

Medical history, n (%)

Coronary artery disease 204 (20.9) 195 (22.6) 0.0103

Hypertension 748 (76.5) 681 (79) 0.0155

Carotid stenosis 21 (2.2) 19 (2.2) 0.0962

Atrial fibrillation 81 (8.3) 119 (13.8) ,0.0001

Congestive heart failure 78 (8) 121 (14) ,0.0001

Diabetes 325 (33.8) 277 (32.7) 0.4156

Hyperlipidemia 389 (39.8) 342 (39.6) 0.1778

NIHSS on admission, median (range) 3 (0–24) 13 (0–42) ,0.0001

Stroke type, n (%) ,0.0001

Ischemic stroke 891 (90.8) 708 (81.8)

Hemorrhagic stroke 90 (9.2) 158 (18.2)

Large vessel occlusion 43 (3.6) 92 (7.7) ,0.0001

TOAST criteria for ischemic stroke
patients, n (%)

,0.0001

Cardioembolic 157 (17.8) 229 (32.44)

Large vessel disease 179 (24.7) 153 (21.7)

Small vessel disease 246 (27.9) 59 (8.4)

Cryptogenic, more than 1 cause 34 (3.9) 39 (5.5)

Cryptogenic, no cause 175 (19.8) 132 (18.7)

Other 91 (10.3) 94 (13.3)

tPA, n (%) 218 (22.9) 259 (31.6) ,0.0001

In-hospital complications, n (%)

Overall 131 (18.9) 290 (40.9) ,0.0001

Sepsis 6 (0.98) 29 (5.2) ,0.0001

Pneumonia 30 (3.1) 91 (10.6) ,0.0001

Neuroworsening 244 (25.5) 399 (48.8) ,0.0001

Myocardial infarction 19 (1.9) 51 (6) ,0.0001

Outcomes

Length of stay, median (range) 4 (0–65) 7 (0–120) ,0.0001

In-hospital death, n (%) 30 (3.1) 131 (15.2) ,0.0001

Discharge mRS 3–6, n (%) 425 (43.3) 673 (77.7) ,0.0001

Discharge disposition, n (%) ,0.0001

Home 463 (38.8) 182 (15.2)

LTAC 7 (0.6) 18 (1.5)

Unknown rehabilitation 31 (2.6) 22 (1.8)

Other hospice 0 2 (0.2)

SNF with rehabilitation 24 (2.0) 41 (3.4)

Inpatient rehabilitation 74 (6.2) 115 (9.6)

Other rehabilitation 52 (4.4) 45 (3.8)

Continued
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with aphasia on admission, while 158 ICH patients
presented with aphasia on admission (63.7%). Those
with aphasia had a median age of 66 (18–102), com-
pared to those without aphasia, with a median age of
62 (18–100). A total of 48.3% of those with aphasia
were female, while 42.8% of those without aphasia
were female (p 5 0.0174). The median admitting
NIHSS score of those with aphasia only was 5 (range
1–18), the median admitting NIHSS of those with
only hemiparesis was 6 (range 1–22), the median
admitting NIHSS of those with both hemiparesis
and aphasia was 16 (1–42), while the median admit-
ting NIHSS without aphasia or hemiparesis was 2
(range 0–11) (p , 0.0001). Patients with aphasia
had a higher proportion of congestive heart failure
and atrial fibrillation (table 1). Of those patients
who presented with aphasia, 80% also had hemipa-
resis on admission.

Inpatient complications. As shown in table 2, patients
with aphasia had a higher odds of inpatient compli-
cations (OR 2.99, 95% CI 2.34–3.81, p , 0.0001),
and this association remained after adjusting for
admission NIHSS and loss of consciousness (OR
1.46, 95% CI 1.09–1.97, p5 0.0121) when aphasia
is defined as a score of 1 or more. When adjusting for
coronary artery disease, female sex, atrial fibrillation,
hypertension, and congestive heart failure in the
mediation model, 53% of the relationship between
aphasia and discharge mRS 3–6 is explained through
inpatient complications, indicating that regardless of
these prior comorbidities, aphasia is strongly linked to
outcomes through inpatient complications. The rela-
tionship between aphasia and inpatient complications
is similar to the relationship between hemiparesis and
inpatient complications in both the unadjusted and
adjusted models (adjusted OR 1.47, 95% CI 1.08–
1.99, p 5 0.0137) when hemiparesis is defined as
a score of 1 or more. These relationships were the
same regardless of defining aphasia or hemiparesis as

a score of 1 or more or a score of 2 or more (table 2).
We looked at the relationship between aphasia, hemi-
paresis, or both with inpatient complications (table 3);
after adjustment, patients with both aphasia and
hemiparesis have a higher odds of inpatient compli-
cations (OR 2.45, 95% CI 1.51–3.98, p 5 0.0003).
Patients with hemiparesis (OR 1.86, 95% CI 1.20–
2.86, p 5 0.0051) or aphasia (OR 1.90, 95% CI
1.10–3.28, p5 0.0209) have similarly increased odds
of inpatient complications in adjusted models.

Length of stay. In unadjusted analyses, aphasia and
hemiparesis are both statistically significantly related
to LOS (table 2). Accounting for NIHSS at baseline,
inpatient complications, and loss of consciousness, pa-
tients with aphasia (defined as a score of 1 or more)
stayed an average of 1.22 days longer than those with-
out aphasia (b 5 1.22, SE 0.61, p 5 0.0450). In
a mediation analysis among aphasia (defined as a score
of 1 or more), inpatient complications, and LOS, 77%
of the relationship between aphasia and LOS is ex-
plained through inpatient complications (Sobel 2.36,
p 5 0.018). Controlling for NIHSS score at baseline
and inpatient complications, patients with hemiparesis
(defined as a score of 1 or more) did not stay longer
than those without hemiparesis (b 5 20.41, SE
0.598, p5 0.4933). These relationships were the same
regardless of defining aphasia or hemiparesis as a score
of 1 or more or a score of 2 or more (table 2).

Looking at the relationship between aphasia, hem-
iparesis, or both with LOS (table 3), we found in the
unadjusted analyses that patients with both aphasia
and hemiparesis have increased LOS (b 5.47, SE
0.58, p , 0.0001). Hemiparesis alone, however,
was not related to LOS in the unadjusted model
(b 1.12, SE 0.62, p 5 0.0702), while patients with
aphasia alone have an increased LOS in the unad-
justed models (b 2.17, SE 0.89, p 5 0.0149). In
the adjusted models, the relationship between hemi-
paresis and LOS was no longer significant.

Discharge disposition. Both aphasia and hemiparesis
were related to discharge mRS in the unadjusted anal-
yses with a higher odds of poor functional outcome
(table 2). Accounting for NIHSS score at baseline
and inpatient complications, patients with aphasia
(defined as a score of 1 or more) were at higher odds
of discharge mRS 3–6 than those without aphasia
(OR 1.42, 95% CI 1.05–1.92, p 5 0.0246). In
a mediation analysis among aphasia (defined as a score
of 1 or more), inpatient complications, and discharge
mRS 3–6, 57% of the relationship between aphasia
and discharge mRS 3–6 is explained through inpa-
tient complications (Sobel 2.28, p 5 0.022).
Accounting for NIHSS score at baseline and inpatient
complications, patients with hemiparesis (defined as
a score of 1 or more) were not at higher odds for

Table 1 Continued

No aphasia
(n 5 981)

Aphasia (with
and without
hemiparesis)
(n 5 866) p Value

Nursing home 2 (0.2) 10 (0.8)

Home hospice 5 (0.4) 7 (0.6)

Inpatient hospice 3 (0.25) 13 (1.1)

Against medical advice 7 (0.6) 1 (0.08)

Transferred to other unit 0 5 (0.42)

In-hospital death 13 (1.1) 50 (4.2)

Abbreviations: LTAC 5 long-term acute care; mRS 5 modified Rankin Scale; NIHSS 5 NIH
Stroke Scale; SNF 5 skilled nursing facility; TOAST 5 Trial of Org 10172 in Acute Stroke
Treatment; tPA 5 tissue plasminogen activator.
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discharge mRS 3–6 (OR 1.15, 95% CI 0.85–1.57,
p 5 0.3587). These relationships were the same
regardless of defining aphasia or hemiparesis as a score
of 1 or more or a score of 2 or more (table 2).

Table 3 shows the relationship between aphasia,
hemiparesis, or both with poor functional outcome
(table 3); after adjustment, patients with both aphasia
and hemiparesis have higher odds of inpatient compli-
cations (OR 2.00, 95% CI 1.22–3.27, p 5 0.0583).
Patients with hemiparesis (OR 1.56, 95% CI 1.07–
2.27, p 5 0.0215) or aphasia (OR 1.86, 95% CI
1.17–2.97, p 5 0.0087) have a similarly increased
odds of inpatient complications in adjusted models
with aphasia patients being at slightly higher odds.

Subanalysis of aphasia score. The majority of aphasia
patients had a score of 1 on item 9 of the NIHSS scale
(418, 22.6% of all patients), followed by a score of 2
(285, 15.4% of all patients), with the smallest propor-
tion having a score of 3 (163, 8.8% of all patients). In
unadjusted analyses, there appeared to be a dose
response of aphasia score with outcomes, in which
the odds of inpatient complications, poor functional
outcome, and LOS increases as the aphasia score in-
creases (table e-1 at Neurology.org). However, once
the models are adjusted for covariates of interest, the
dose response no longer remains (table e-1).

The NIHSS items evaluating aphasia and hemipa-
resis are not comparable in the assignment of severity
ratings, so that a hemiparesis score of 1 might be
a mild drift while aphasia score 1 corresponds to
a mild to moderate aphasia, making aphasia look
worse than hemiparesis in its predictive value. To
address this discrepancy, we also examined the dose
response for hemiparesis severity on outcomes.
Table e-1 shows that in adjusted analyses, the odds
of inpatient complications did not reach significance
until an NIHSS score of 3 (no effort against gravity),
and that no degree of hemiparetic severity on the
NIHSS was predictive of increased LOS or mRS 3–6.

DISCUSSION We found that aphasia is indepen-
dently associated with increased complications and
LOS during the acute stroke admission, with an effect
comparable to hemiparesis, and sometimes greater.
These data demonstrate the underrecognized conse-
quences of a communication disorder during the
acute stroke hospitalization.

An important finding was that aphasia was an inde-
pendent factor associated with 1.22 more days of hos-
pitalization than in patients without aphasia, even after
controlling for NIHSS score, whereas the presence vs
absence of hemiparesis was not related to LOS. Others
have reported increased LOS among those with

Table 2 Associations between aphasia, hemiparesis, and outcomes

Aphasia and hemiparesis defined as a score of 1 or more Aphasia and hemiparesis defined as a score of 2 or more

Odds ratio 95% Confidence interval p Value Odds ratio 95% Confidence interval p Value

Unadjusted aphasia

Inpatient complications 2.99 2.34–3.81 ,0.0001 4.28 3.24–5.61 ,0.0001

mRS 3–6 4.56 3.72–5.59 ,0.0001 10.6 7.12–17.7 ,0.0001

Unadjusted hemiparesis

Inpatient complications 2.71 2.08–3.53 ,0.0001 2.20 1.71–2.82 ,0.0001

mRS 3–6 4.09 3.36–4.99 ,0.0001 5.63 4.32–7.34 ,0.0001

Adjusted aphasia

Inpatient complicationsa 1.46 1.09–1.97 0.0121 1.72 1.11–2.66 ,0.0001

mRS 3–6b 1.42 1.05–1.92 0.0246 0.84 0.48–1.45 0.5284

Adjusted hemiparesis

Inpatient complicationsa 1.47 1.08–1.99 0.0137 1.24 0.94–1.65 0.1350

mRS 3–6b 1.15 0.85–1.57 0.3587 0.95 0.63–1.43 0.7885

Linear regression for length of stay b Standard error p Value b Standard error p Value

Unadjusted aphasia 4.71 0.45 ,0.0001 6.56 0.54 ,0.0001

Unadjusted hemiparesis 3.07 0.49 ,0.0001 4.48 1.26 0.0004

Adjusted aphasiab 1.09 0.60 0.0246 2.08 0.83 0.0122

Adjusted hemiparesisb 20.41 0.60 0.4933 1.25 1.23 0.3082

Abbreviation: mRS 5 modified Rankin Scale.
a Adjusting for NIHSS 5 NIH Stroke Scale (NIHSS) on admission and loss of consciousness.
bAdjusting for NIHSS on admission and inpatient complications.
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aphasia, but one study used billing codes and a non-
standardized and a nonvalidated proxy for aphasia,
which likely resulted in underreporting (12%) of
cases.4 In another study, patients who were discharged
within 7 days after admission with aphasia were
excluded.14 One potential reason for the longer stay lies
in the requirement for admission to an acute rehabilita-
tion unit in the United States under Medicare. Among
the determinants for medical necessity is the requirement
that a patient must need either physical or occupational
therapy.15 Thus, a patient with a denseWernicke aphasia
but few physical abnormalities has difficulty getting

a rehabilitation placement. In our cohort, however,
80% of the patients with aphasia also had hemiparesis.

Our mediation analysis suggests that complica-
tions are one driving force behind the need to stay
longer in the hospital. The overall complication rate
was more than double among patients with aphasia
than those without aphasia, and held for each of the
4 specific complications in our analysis (sepsis, pneu-
monia, neuroworsening, myocardial infarction). Pa-
tients with aphasia in our cohort were older and
therefore more likely to have comorbidities, as has
been shown in prior studies.4 In our group, they
had higher rates of atrial fibrillation and congestive
heart disease, which are among the most common
etiologies of embolic stroke,16 and increasing the like-
lihood of higher cortical syndromes such as aphasia17

and unilateral neglect.18 When adjusting for medical
issues, however, the mediation model showed that
regardless of prior comorbidities, aphasia is strongly
linked to outcomes through inpatient complications.
It has been shown that difficulty in cognition impedes
poststroke recovery in the longer term,7 and so it is
plausible that an inability to communicate complaints
such as the presence or worsening of physical symp-
toms and to understand instructions could contribute
to increased rates of complications.

In contrast to the 21%–38% aphasia rates most
commonly reported among stroke admissions, 46%
of our cases were found have aphasia based on the
administration of the NIHSS and excluding any pa-
tients with an alteration of consciousness. The
embolic stroke in this population has been reported
as high. The reasons for our higher aphasia rates are
not clear, and clearly exceed the rates identified by
comparable instruments, such the Scandinavian
Stroke Scale in other studies.19 The basis for diagnos-
ing aphasia has varied across studies, ranging from the
use of Medicare charge codes to the administration of
fine-grained instruments, such as a non-English
adaptation of the Western Aphasia Battery.20 It has
also been found in other disease contexts that
using NIHSS-certified examiners, rather than non-
neurologists who were not so certified, has resulted
in much higher rates of detection of neurologic events
than previously reported.21 Nevertheless, our cohort
had comparable rates of higher incidence of aphasia
among older patients, women, and those with sys-
temic conditions that produce cardioembolic stroke.

There were several limitations to this study. First,
the presence and severity of aphasia were based on
the administration of the NIHSS. We did not have
a delineation of aphasia subtypes, which would have
been determined with a more refined aphasia assess-
ment instrument. We therefore could not ascertain
the extent to which disorders of receptive or expressive
language contributed to our overall findings. It has

Table 3 Comparison of aphasia, hemiparesis, or both on outcomes

Odds
ratio

95% Confidence
interval p Value

Unadjusted aphasia–inpatient complications

Neither Ref Ref Ref

Hemiparesis 2.62 1.72–3.98 ,0.0001

Aphasia 2.31 1.35–3.96 0.0024

Both 6.36 4.34–9.34 ,0.0001

Unadjusted aphasia–mRS 3–6

Neither Ref Ref Ref

Hemiparesis 3.38 2.58–4.41 ,0.0001

Aphasia 2.65 1.84–3.81 ,0.0001

Both 13.80 10.34–18.42 ,0.0001

Adjusted aphasia–inpatient complicationsa

Neither Ref Ref Ref

Hemiparesis 1.86 1.20–2.86 0.0051

Aphasia 1.90 1.10–3.28 0.0209

Both 2.45 1.51–3.98 0.0003

Adjusted aphasia–mRS 3–6b

Neither Ref Ref Ref

Hemiparesis 1.558 1.07–2.27 0.0215

Aphasia 1.864 1.17–2.97 0.0087

Both 2.001 1.22–3.27 0.0058

Linear regression for length of stay b Standard error p Value

Unadjusted aphasia–length of stay

Neither Ref Ref Ref

Hemiparesis 1.12 0.62 0.0720

Aphasia 2.17 0.89 0.0149

Both 5.47 0.58 ,0.0001

Adjusted aphasia–length of stayb

Neither Ref Ref Ref

Hemiparesis 20.13 0.70 0.8506

Aphasia 1.74 0.97 0.0725

Both 0.44 0.80 0.5800

Abbreviation: mRS 5 modified Rankin Scale.
a Adjusting for NIH Stroke Scale (NIHSS) on admission.
bAdjusting for NIHSS on admission and inpatient complications.
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been shown, for example, that patients with deficits in
auditory and reading comprehension have increased
odds of being discharged to a setting other than
home,22 and are associated with more severe basal
neurologic and functional status at admission to a reha-
bilitation setting.23 One advantage of using a compre-
hensive neurologic tool is that it becomes possible to
control for confounding factors, such as consciousness
in our case, and other stroke manifestations that could
result in longer LOS. A limitation of comparing apha-
sia and hemiparesis on the NIHSS, or any other scale,
is that ratings of severity (e.g., 1–3) may not be equiv-
alent in terms of impairment and disability. In terms of
NIHSS score, a score of 3 on the aphasia item results in
a score of 2 on item 10 (articulation) when patients
have no speech or a score of 2 on item 1b when
comprehension is poor, inflating the overall score when
aphasia is severe. To account for the lack of compara-
bility between the aphasia and hemiparesis items, we
controlled for severity score. When investigating the
dose response of hemiparesis and aphasia on inpatient
complications, functional outcome at discharge, and
LOS, it becomes apparent that a patient needed to
have a more severe hemiparesis to have an independent
effect on these outcomes after adjusting for covariates,
whereas a milder aphasia has a stronger independent
effect on these outcomes after adjusting for covariates.
We also do not have information on whether patients
received any aphasia therapy during their acute stroke
hospitalization, although it is not currently the standard
care in theUnited States, nor is there a recommendation
for an aphasia assessment in current American Heart
Association/American Stroke Association guidelines for
acute stroke evaluation and treatment.24 The costs asso-
ciated with the increased LOS were based on US-based
estimates, which may not be representative for other
countries. We also did not have mRS scores on pa-
tients before admission prior to 2011. The strengths
of this study included one of the largest sample sizes
from a single institution to date, and NIHSS-
certified neurologists with maintained credentialing
who made the aphasia assessment.

Overall, our study showed that the presence (vs
absence) of aphasia is associated with more complica-
tions and increased LOS, which significantly add to
the burden of the health care system. The disability
arising from acute aphasia is comparable to that of
hemiparesis. A major implication of the extended stay
lies in the increased cost of care. Assuming a 30%
aphasia rate among the estimated 795,000 new US
stroke cases each year,1 and the $9,100 cost per day
of an ischemic stroke admission (not accounting for
the additional cost of hemorrhagic stroke),25 then the
presence of aphasia adds $2.16 billion annually to the
care of these patients. Although addressing underly-
ing disease remains the major objective during the

acute stroke admission, the data suggest that greater
attention is needed on developing adaptive commu-
nication skills during the acute stroke admission that
could improve patient outcomes.
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