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1 | INTRODUCTION

| Ingrid Henriksson® | Arne Lindgren®?

Obijectives: The National Institutes of Health Stroke Scale (NIHSS) has not been vali-
dated to diagnose aphasia in the stroke population. We therefore examined the diag-
nostic accuracy of NIHSS for detecting aphasia in acute ischemic stroke.

Methods: Consecutive patients with acute first-ever ischemic stroke were included
prospectively in Lund Stroke Register Study at Skane University Hospital, Sweden.
Exclusion criteria were: (a) non-native Swedish; (b) obtundation (c) dementia or psy-
chiatric diagnosis. Patients were assessed with NIHSS item 9 (range 0-3, where 1-3
indicate aphasia) by a NIHSS certified research nurse in the acute phase after stroke
onset (median 3 days). Within 24 h after this assessment, a speech therapist evalu-
ated the patients’ language function with the comprehensive language screening test
(LAST, range 0-15 where 0-14 indicates aphasia). Data were analyzed using LAST as
‘reference standard’.

Results: We examined 221 patients. Among these, 23% (n = 50) had aphasia according
to NIHSS (distribution of scores 0, 1,2, 3weren = 171,n=29,n =12, n = 9) compared
to 26% (n = 58) with aphasia according to LAST (score <14; median = 11). Assuming
LAST as reference standard, NIHSS gave 16 false negatives (NIHSS item 9 = 0) for
aphasia (LAST scores range 8-14), and 8 false positives (NIHSS item 9 score = 1) for
aphasia, yielding a sensitivity of 72% (0.59-0.83) and a specificity of 95% (0.91-0.98).
Conclusions: When using NIHSS for screening and diagnosing aphasia in adults with
acute ischemic stroke, patients with severe aphasia can be detected, however, some
mild aphasias might be misclassified. Given the 72% sensitivity, absence of aphasia on
the NIHSS should not be used to guide stroke treatment.
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finding of aphasia suggests that the ischemic stroke was in a large ves-

sel distribution in the left hemisphere, most likely in the territory of the

Aphasia is reported in 20%-40% of acute ischemic stroke patientsl*2 middle cerebral artery. This finding should therefore substantially in-

and is a major source of disability, leading to impaired communication fluence diagnostic evaluation and treatment. Diagnosis of aphasia may

and quality of life.® Early detection of aphasia is important to deter- be challenging in the acute phase of stroke where patients’ general

mine basic communication needs and to create a rehabilitation plan.* A condition may be affected, and symptoms change rapidly. However,
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un-diagnosed aphasia can impact patient rehabilitation® and outcome,’
as well as negatively affect the overall cost of stroke care.” A stan-
dardized language screening test with accurate diagnostic precision,
therefore has considerable implications for stroke care.

The National Institutes of Health Stroke Scale® (NIHSS) has be-
come the standard for routine assessment of neurological deficits in
the acute phase of stroke’ and item 9, “Best Language,” evaluates
aphasia. NIHSS has also been used in epidemiological studies to de-

10-12 55 well as in stroke care to aid course of

tect post-stroke aphasia
treatment.*® NIHSS has excellent reliability and validity,"*>"*> however,
it was not originally designed to capture specific deficits, but rather
to standardize global testing of individual patients in clinical trials.”
NIHSS item 9 has therefore not been explicitly validated to determine
the presence or absence of aphasia in the stroke population.'®

Several comprehensive language assessments evaluate symp-
toms and degree of aphasia,”’18 however, these assessments have
limited utility in the acute setting.!” Although NIHSS is a screening
test with less detailed description of the specific language deficits,
it is routinely included in the acute neurological examination and,
therefore, a potentially useful tool for first identification of aphasia
and to monitor progress.

The aim of this study was to: (a) validate NIHSS by reporting the
diagnostic accuracy measurements: sensitivity/specificity; positive/
negative predictive value; likelihood-ratios; and (b) detect factors

and symptoms related to incorrect diagnosis.

2 | MATERIALS AND METHODS

2.1 | Study design and participants
Patients with first-ever ischemic stroke were consecutively recruited
to the Lund Stroke Register Study (LSR) from the local uptake area of
Skane University Hospital in Lund (SUHL), Sweden, between March
1, 2017 and May 31, 2018. The area consists of eight municipalities,
where SUHL is the only hospital designated for acute care of stroke
patients. Patients are therefore routinely treated in the acute phase of
stroke at SUHL.2°

All patients (age >16 years) with acute first-ever stroke treated
at SUHL are prospectively and consecutively evaluated by LSR in the
acute phase. Baseline characteristics regarding age, type of stroke,
NIHSS, acute recanalization treatment and level of education, were
obtained from the patient or by reviewing patient medical charts.

Patients were subsequently screened for participation in this
sub-study - the Lund Stroke Register Speech Study. Exclusion cri-
teria were (a) non-native Swedish speaker; (b) mental obtundation;
(c) concomitant disease that can affect language function, for ex-
ample, diagnosed cognitive impairment and/or severe psychiatric
diagnosis; (d) not consenting to participate. Patients obtained oral
and written information about the purpose of the study and gave
written informed consent to participate. Family members were con-
sulted for patients who could not give consent due to, for example,
severe aphasia.

2.2 | Material and procedure

At a median of 3 days post-stroke (IQR 2-6) patients were assessed
with NIHSS item 9 (range 0-3, where O = no aphasia, 1 = mild to
moderate aphasia, 2 = severe aphasia, 3 = global aphasia) by a reg-
istered research nurse, certified to perform NIHSS evaluations. The
research nurse had clinical patient information but was blinded to-
ward the results of the reference language test described below.
Within 24 h after this assessment, a speech and language therapist
(SLT) evaluated the patients’ language function with the language
screening test (LAST).2! The NIHSS index test results conducted by
the research nurse were blinded from the SLT.

Among several possible aphasia screening tools for language
evaluation,’®?? we selected LAST,%! due to its high diagnostic ac-
curacy, comprehensive validation and its recommended use in acute
stroke.1®23-25 | AST is specifically constructed to avoid subtests of
language test potentially affected by other stroke symptoms, for
example, hemiplegia and dysfunction in executive function and
includes five subtests with a total of 15 items within language.
Expressive speech is tested by the three subtests: naming, repeti-
tion, and automatic speech. Comprehension of spoken language is
tested by the two subtests: word comprehension and verbal instruc-
tions.?! Each item is scored correct (1 point) or incorrect (O points)
with a maximum score of 15 points, (range 0-15, where 0-14 indicate
aphasia and 15 no aphasia). The test duration is approximately 2 min.
The test can be accessed at: https://www.ahajournals.org/action/
downloadSupplement?doi=10.1161%2FSTROKEAHA.110.60950
3&file=609503_supplemental_data.pdf

Swedish version: http://www.riksstroke.org/wp-content/uploa
ds/2020/04/LAST-S_The-language-screening-test-Swedish.pdf

All patients completed their full LAST assessment within one
session, although pauses between LAST subtests were allowed if
needed.

Patients with a discrepancy between results on NIHSS item 9
and LAST, underwent additional analyses of their medical charts to
evaluate what may have caused incorrect diagnosis. We reviewed
medical charts to detect stroke symptoms frequently used in the
differential diagnosis of aphasia®®: (a) cognitive impairment; (diag-
nosed with Mini-Mental State Examination) (b) presence of motor
speech disorders or other symptoms concerning language; (c) pre-
dominantly comprehension difficulties and (d) self-reported devel-
opmental reading- and writing disorders.

2.3 | Statistical analyses

The diagnostic accuracy of NIHSS item 9, using LAST as the ref-
erence standard was determined by analyzing: (a) Sensitivity and
specificity; (b) Positive predictive value and negative predictive
value; (c) Likelihood-ratios; and (d) The means of receiver operat-
ing characteristic (ROC) analysis and calculating the area under
the curve (AUC). There were no missing data on the index test or
reference standard.
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The associations between age and NIHSS at baseline between
patients with and without aphasia were compared using the Mann-
Whitney test. Gender, acute recanalization treatment, and educa-
tional level were compared with Chi-Square test. Values of <0.05
were considered statistically significant. The estimated needed
sample size for NIHSS item 9 to diagnose aphasia was set to 240
patients after performing a power analysis with 80% power and 5%
significance level. The proportion of stroke patients with aphasia
was assumed to be 30%.

The statistical calculations were performed with the SPSS soft-
ware package 25.

Lund Stroke Register Study was approved by the Regional Ethical
Review Authority in Lund, Sweden (registration number 2016/179).

3 | RESULTS

Over 15 months, we screened 414 patients. Among these, 275 pa-
tients were eligible to be included in the study of which 221 patients
(116 males, 105 females) were included (Figure 1). The median age
of stroke onset was 75 years (IQR 68-81), the median total score on
NIHSS was 4 (IQR 2-7, range 0-40) and 22% (n = 48) received acute
recanalization treatment. Baseline characteristics of the patients are
shown in Table 1.

At a median of 3 days post-stroke (IQR 2-6), 50 patients (23%)
had aphasia according to NIHSS item 9 when examined by a research
nurse. The distribution of scores 1-3 weren =29,n =12, n =9, re-
spectively. Aphasia assessment performed by the SLT using LAST
resulted in 58 patients with aphasia (i.e., a score <14; 26%) with a me-
dian LAST score of 11 (IQR 6-14). When using LAST as the reference

Patients with first-ever ischemic stroke

01 Mar 2017 to 31 May 2018
n=414
A(D d before toLSRn =10
'LNo consent to LSR n= 35
Stroke patients included in LSR at
baseline
n= 369

Concomitant disease n = 34
'LNon-native Swedish speaker n = 33

Not admitted to hospital n =27

Patients eligable to be included in

LSR Speech Study
n=275

(Deceased before assessmentn = 11
»| No t to LSR Speech Study n = 9
LDischarged before assessment n = 34

Patients assessed with
NIHSS and LAST
n=221

FIGURE 1 Flowchart of the LSR cohort. Abbreviations: LSR,
Lund Stroke Register; NIHSS, National Institutes of Health Stroke
Scale; LAST, The Language Screening Test.

test for detecting aphasia, NIHSS item 9 provided 16 false negatives
for aphasia (NIHSS score = 0, median LAST score of 14, IQR 13-14)
and eight false positives (all with a NIHSS item 9 score = 1) for apha-
sia, yielding a sensitivity of 72% (95% CI 0.59-0.83) and a specificity
of 95% (95% Cl 0.91-0.98). A summary of measurements of diagnos-
tic accuracy is displayed in Table 2. ROC analysis showed that NIHSS
item 9 can discriminate between aphasic and non-aphasics with
acceptable certainty and with good diagnostic value?” (AUC=0.85,
95% C10.78-0.92).

The predictive value of a positive test (PPV) was 84% and the
predictive value of a negative test (NPV) was 91%. Figure 2 shows
the diagnostic accuracy for the sub-scores of NIHSS item 9.

Table 3 displays false negative and false positive distributions of
NIHSS item 9 in comparison to LAST and possible explanations for
an incorrect diagnosis. The presence of motor speech disorders or
predominately comprehension deficits were the most common rea-
sons for incorrect diagnosis. Two patients not shown in Table 3 had
aphasia according to NIHSS item 9. Even though these two patients
scored normal language function according to LAST (LAST=15),
aphasia was noted on clinical assessment with symptoms of mild
anomia and difficulty planning utterances (detected by the descrip-
tion task of NIHSS item 9).

Among the 58 patients with aphasia detected by LAST, the most
common language symptoms were naming difficulties (79%), fol-
lowed by difficulties with verbal instructions (64%), and difficulties
with the repetition tasks (62%). Additional details concerning the pa-
tients’ performance on LAST items are shown in Figure 3.

Patients with aphasia according to LAST that were not detected
with NIHSS item 9 (false negatives) had mild to moderate aphasia
with a median score on the LAST of 14 (IQR 13-14, range 8-14).
The language symptoms included items on LAST within expressive
speech and/or comprehension. Patients (n = 9) with exclusively ex-
pressive speech symptoms, failed the word-finding task of LAST and/
or repetition; patients (n = 3) with only comprehension deficits, failed
the word recognition or verbal instruction task of LAST; whereas
four patients had difficulties within both speech and comprehension
tasks. The median age of the 16 patients with false negative results
(NIHSS item 9 = 0 but aphasia according to LAST) was 84 years (IQR

76-88) and their median level of education was low (9 years or less).

4 | DISCUSSION

Our study provides new data on the accuracy of diagnosing aphasia
after acute ischemic stroke with NIHSS. We found that this test dis-
criminates between patients with and without aphasia in the stroke
population but patients with mild to moderate aphasia may be dif-
ficult to diagnose. Our diagnostic validation of NIHSS has important
implications for stroke research studies using NIHSS, as well as for
clinicians diagnosing patients with aphasia.

The present study indicates that NIHSS can be used as a screen-
ing tool to detect aphasia with excellent specificity and acceptable
sensitivity.?” The high specificity supports that patients with a
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TABLE 1 Baseline characteristics of

All patients Patients without Patients with atients
Variable (n=221) aphasia (n = 163) aphasia(n=58) p Value' P
Age, years, median 75 (68-81) 74 (66-80) 78 (72-86) .002%
(IQR)
Female gender, n (%) 105 (48) 75 (46) 30(52) 4545
Total NIHSS score, 4(2-7) 3(1-6) 7 (4-16) <.000%
median (IQR)
Acute recanalization 48 (22) 28 (17) 20 (35) .006°
treatment, n (%)
Educational level, n (%)
Low <9 years 93 (42) 66 (40) 27 (47) 48
Middle 55 (25) 39 (24) 16 (27)
210 < 12 years
High 212 years 73(33) 58 (36) 15 (26)

Abbreviations: IQR, Inter Quartile Range; NIHSS, National Institutes of Health Stroke Scale.
p Values for comparisons between patients without aphasia and patients with aphasia according

to LAST (The Language Screening Test).
*Mann-Whitney U test.
SChi-square test.

TABLE 2 Summary of diagnostic accuracy measurements of
NIHSS item 9

Diagnostic accuracy Confidence
measurement interval
Sensitivity 72% 0.59-0.83
Specificity 95% 0.91-0.98
Positive predictive value 84% 0.72-0.91
Negative predictive value 91% 0.87-0.94
Likelihood ratio + 15 -
Likelihood ratio - 0.29 =

Note: Measurement of diagnostic accuracy of NIHSS item 9 in
comparison to assessment with LAST (The Language Screening Test).

Abbreviation: NIHSS, National Institutes of Health Stroke Scale.

NIHSS item 9 score of O do not have aphasia. Patients with severe or
global aphasia (receiving a score of 2-3 on NIHSS item 9) are all cor-
rectly diagnosed by NIHSS (PPV 100%). NIHSS has a high inter-rater

1315 (poorer reliability

and intra-rater reliability within most subitems
for loss of consciousness, facial palsy, ataxia and dysarthria),8 and
repeated testing is therefore not likely to substantially alter the sen-
sitivity of NIHSS for detecting aphasia.

Other detailed language assessments, that is, Western Aphasia
Battery-Revised (WAB-R)'” and the Comprehensive Aphasia Test
(CAT),8 might have yielded other results for diagnostic accuracy of
NIHSS. However, we chose LAST as a brief, acceptably comprehen-
sive screening test, since patients in the acute phase of stroke may
not tolerate more detailed comprehensive language assessments,
and results can be confounded with attention deficits or impair-
ment of executive function.?? In addition, several formal language
tests are not available in Swedish and no studies have validated
the Swedish versions of WAB-R, CAT or aphasia tests developed
in Swedish.?® LAST has in previous studies been recommended for

use in acute stroke care due to its high sensitivity of 98% and spec-
ificity of 100% in diagnosing aphasia.’®?* LAST has been validated
against several language batteries in different countries, including
Boston Diagnostic Aphasia Examination (BDAE); the WAB-R; and
the short version of the Token Test. LAST has been reported to have
high diagnostic accuracy in relation to these tests.??*?? However,
there are also limitations with these other tests: WAB-R and BDAE
were not primarily developed to detect aphasia, but rather to diag-
nostically classify aphasia performance into aphasia syndromes.”3°
Furthermore, the spontaneous speech subtests in BDAE and
WAB-R do not measure phonemic fluency, and the repetition items
in WAB-R may not be as well structured as in other tests.®* These
tests’ sensitivity to differentiate mild aphasia from normal language
function may therefore be questioned. The Token Test assess solely
one language modality, auditory comprehension, and other symp-
toms of aphasia may subsequently remain unnoticed. Also, an ab-
normal finding on the Token Test could indicate other impairments
instead of aphasia, for example, memory deficits.?? In addition, tests
that are mentally demanding may be difficult to implement in the
acute stroke setting.

Rohde et al®® conclude in a systematic review that few speech
pathology tests for aphasia have completed a diagnostic accuracy
analysis. Furthermore, the sensitivity of formal more comprehensive
language testing to detect mild aphasia has not, to our knowledge,
been extensively reported in the literature. However, a small study
of WAB-R, reported a sensitivity of 60% and specificity of 100%,
when compared with a clinical expertise assessment using an opera-
tional definition for diagnosing mild aphasia.®* Even though no direct
comparison between WAB-R and LAST or NIHSS item 9 has been
reported, this is comparable to the findings of NIHSS in our study.

A screening test needs to be performed in short time, which entails
arisk that it is not detailed enough to detect symptoms of mild impair-
ments and tests may therefore need to include, for example, repetition
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NIHSS item 9 in comparison to LAST

100%
90%
80%
70%
60%
50%
40%
30%
20%
10%

0%

NIHSS = 0 (No aphasia)
n=171

B LAST test positive for aphasia

NIHSS = 1 (Mild
aphasia) n= 29

NIHSS = 2 (Severe NIHSS = 3 (Global
aphasia) n = 12 aphasia) n=9

B LAST test negative for aphasia

FIGURE 2 Positive and negative predictive value of the 4 different sub-scores of NIHSS item 9. Patients with severe to global aphasia
(item 9 score of 2-3) are all correctly diagnosed with aphasia. Patients with a mild aphasia (item 9 score of 1) are correctly diagnosed with
aphasia 72% and patients with no aphasia (item 9 score of 0) are correctly diagnosed as not having aphasia 91%. Abbreviation: NIHSS,
National Institutes of Health Stroke Scale; LAST, The Language Screening Test.

and word fluency task items. A test of verbal fluency is sensitive to
language impairment, yet it may also be related to various cognitive
disorders such as impaired executive function, attention, or informa-
tion processing.® In addition, cut-off scores suggested for some tests
might yield false negative results in individuals with very mild aphasia.
Screening tests are usually good instruments for diagnosing moderate
and severe aphasia, but the question of how to use screening tests or
more detailed aphasia tests to differentiate mild aphasia from normal
language function needs to be further investigated.

Even minor deviations on LAST leads to the diagnosis of aphasia,
reflected by that only LAST = 15 represents no aphasia. This may be
related to our study's rather high number (n = 16) of patients with a
false-negative finding of aphasia according to NIHSS item 9. Also, in
the acute phase after stroke, other cognitive deficits sometimes may
lead to an incorrect diagnosis of aphasia on LAST.

All patients who were misclassified with NIHSS in our study had
mild to moderate aphasia. Mild to moderate aphasia was correctly
diagnosed on NIHSS in 70% of patients (PPV), underdiagnosing

TABLE 3 Explanations for incorrect aphasia diagnosis with the NIHSS

Explanation for incorrect diagnosis with NIHSS
Cognitive symptoms 3

Predominantly comprehension language difficulties® 4

Concomitant motor speech disorder? 6
Only dysarthria diagnosis NA
Developmental dyslexia 0

No obvious explanation

False negative assessment with NIHSS? (n = 16)

(false negatives, n = 16) and misdiagnosing (false positives, n = 8) pa-
tients. Patients with mild aphasia at stroke onset often have a good
prognosis of full language recovery,®® however unresolved moder-
ate to more severe language impairment can impact quality of life.%”
Aphasia also affects patients’ overall rehabilitation and costs of

38 emphasizing the importance of early diagnosis

stroke healthcare,
of aphasia, allowing for prompt aphasia treatment.'

Other NIHSS items, for example, orientation according to NIHSS
item 1b may be of importance when assessing aphasia (Table S1).
In our study, only 1 patient with orientation difficulties according
to NIHSS item 1b was misclassified as having aphasia (NIHSS item
9 = 1). Aphasia symptoms may also be misjudged as being only ori-
entation deficits and 6 patients with NIHSS item 1b > 1 were cat-
egorized as not having aphasia, whereas the reference evaluation
of these patients according to LAST indicated presence of aphasia.
This indicates that orientation deficits need to be taken into con-
sideration by the clinician when a diagnosis of aphasia is difficult to
evaluate.

False positive assessment with
NIHSS® (n = 6)

1
NA

» =, W O

Abbreviations: LAST, The Language Screening Test; NA, not applicable; NIHSS, National Institutes of Health Stroke Scale.

ANIHSS item 9 = 0, but LAST <14.
PAll these patients had NIHSS item 9 = 1, but LAST=15.

“According to LAST assessment: failed LAST tasks of picture recognition and/or verbal instruction.

dpatients with combined aphasia and motor speech disorder, that is, dysarthria, according to NIHSS item 10.
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Language impairment regarding different subitems of LAST in
patients with aphasia

100%
90%
80%
70%

Word-finding Repetition

Automatic speech Word
impairment n=46 impairmentn=36 impairmentn=21

60%
50%
40%
30%
20%
10%

0%

Verbal instruction
comprehension impairment n=37

impairment n=24

FIGURE 3 Proportion of subjects with language impairment per subtest of LAST among the 58 subjects diagnosed with aphasia
according to LAST. Expressive speech is tested by the 3 subtests: naming, repetition and automatic speech. Comprehension of spoken
language is tested by the 2 subtests: word comprehension and verbal instructions. Abbreviation: LAST, The Language Screening Test.

A concomitant motor speech disorder was the most frequent
explanation for not diagnosing aphasia using NIHSS. Three patients
were misdiagnosed with aphasia by NIHSS (false positives), having
exclusively a diagnosis of dysarthria. When speech intelligibility is
present, it can be difficult to establish whether the symptoms are
related to dysarthria or if the patient has aphasic symptoms masked
by a motor speech disorder.>’ Predominantly language compre-
hension difficulty was also a symptom where an aphasia diagnosis
was missed. Assessment of comprehension may be difficult since
patients may derive information from non-verbal cues?® (e.g., hand
gestures, tone of voice), leading to an underestimation of the com-
prehension deficit. Likewise, symptoms of anomia and/or compre-

2 while some

hension can be misdiagnosed as cognitive impairmen
patients were misdiagnosed as having cognitive impairment instead
of aphasia.

The median age of the group of false negatives was 84 years and
the level of education was low (9 years or less). An aphasia diagnosis
may be complex to diagnose in an older population and level of edu-
cation can effect language assessment.*0~42

In our study, the sensitivity of NIHSS for detecting aphasia was
72% which could be considered acceptable?” although an even
higher sensitivity would be desirable. NIHSS was administered by
research nurses who are certified and have experience in assessing
patients with NIHSS. This may have impacted the diagnostic accu-
racy of NIHSS in comparison to when assessed in clinical routine.

Findings on individual NIHSS subitems may suggest the pres-
ence of specific subtypes of ischemic stroke. Aphasia suggests that
the ischemic stroke is related to large vessel occlusion (as opposed
to lacunar infarcts). This has implications for acute treatment de-
cisions in considering related different underlying pathogenetic
mechanisms, such as cardioembolic sources and large artery ath-
erosclerotic lesions. This may also motivate further treatment
recommendations for, for example, vascular surgery, antiplate-
let agents, or systemic anticoagulation for the individual patient.
However, using NIHSS item 9 for this purpose would mandate a
higher sensitivity.

Our finding of a sensitivity of 72% on NIHSS item 9, suggests that
the absence of aphasia on NIHSS item 9 does not necessarily exclude
language impairment indicating large vessel occlusion in the dominant
hemisphere. Absence of aphasia according to NIHSS item 9 should
therefore be used with caution in guiding acute stroke treatment and
this is not a reliable finding for decisions on diagnostic procedures to
detect large artery disease or cardioembolic embolism.

Future improved sensitivity of NIHSS item 9 could possibly in-
clude (a) adaption to different cultural and language settings®?*®
(including task sensitive measures related to language, that is, rep-
etition and fluency tests), (b) adjusted scoring instructions that are
more explicit than current instructions on how to interpret the pa-
tients’ symptoms, including that some incorrect responses are today

9,743 and (c) empha-

partly allowed for a score of O on NIHSS item
sizing the possibility of misinterpretation of aphasia for dysarthria.
Our study only included hospitalized stroke patients, which may
have caused selection bias as patients with mild strokes might not
have been admitted to the hospital or have as long hospital stays as
patients with aphasia.** However, the consecutive inclusion of all
stroke patients with a wide variety of aphasia symptoms, may have
mitigated the potential risk of selection bias. The statistical power
of our study in comparison to other studies conducted comparing

aphasia diagnosis with stroke scales, further underlines our results.

5 | CONCLUSIONS

The accuracy of diagnostic tests for aphasia has important impli-
cations in stroke care and stroke research. When using NIHSS for
screening and diagnosing aphasia in adults with acute ischemic
stroke, patients with severe aphasia can be detected, however, some
mild aphasias might be misclassified. Given the 72% sensitivity, ab-
sence of aphasia on the NIHSS should not be used to guide stroke
treatment. Patients with concomitant motor speech disorders, pre-
dominantly comprehension deficits and/or patients with high age
are at risk of being incorrectly diagnosed.
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