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The Itemized NIHSS Scores Are
Associated With Discharge Disposition
in Patients With Minor Stroke
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Abstract
Background and purpose: The ability of the National Institutes of Health Stroke Scale (NIHSS) score to predict functional
outcome in minor stroke is controversial. In this study, we examined the association of itemized NIHSS score with discharge
outcome. Methods: We included all patients with final diagnosis of stroke with an NIHSS score of 0 to 5 untreated with
thrombolysis enrolled in the ‘‘Stroke Warning Information and Faster Treatment’’ trial. Individual components of the NIHSS
score were the primary predictors. Poor outcome was defined as not being discharged home. Logistic regression was used to
identify predictors of outcome. Results: A total of 861 patients met the inclusion criteria; 162 (19%) were not discharged home.
In multivariable regression, predictors of discharge other than home were age (odds ratio [OR] ¼ 1.02 per year increase,
P < .001) and total NIHSS score (OR per unit increase in the NIHSS ¼ 1.51, P < .001). Motor (OR ¼ 2.32, P < .001), level of
consciousness (LOC; OR ¼ 6.62, P ¼ .004), and ataxia (OR ¼ 3.10, P < .001) were also associated with not being discharged
home. Motor (area under the curve [AUC] 0.623) appeared to be more predictive of poor outcome than ataxia (AUC 0.569) and
LOC (AUC 0.517). The total NIHSS had a fair correlation with discharge outcome (AUC 0.683). Conclusion: Total and itemized
NIHSS components have a fair correlation with outcome in minor stroke highlighting the importance of other measures of stroke
severity for clinical trials.
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Background

Approximately two-third of patients with ischemic stroke are

found to have mild deficits, with a National Institutes of

Health Stroke Scale (NIHSS) �5 across a variety of study

designs.1,2 One-third of patients are excluded from thrombo-

lysis because of mild deficits, making it a very common exclu-

sion criterion.3,4 Approximately 30% of patients with minor

strokes who are excluded from thrombolytic therapy for mild

symptoms have poor outcomes: disability at 90 days (modi-

fied Rankin scale [mRS] 2-6),5,6 discharge other than to

home,4,7 and lack of independent ambulation at discharge.4

It is not clear, however, whether treating those patients with

thrombolysis improves their clinical outcome.4

A consistent predictor of outcome in patients with minor

deficits is evidence of large-vessel occlusion on imaging.8,9

Limiting hyperacute treatment to only patients with large

artery occlusion may lead to poor outcome in patients with

potentially disabling deficits but no large-vessel occlusion.

Physicians tend to rely on the type of deficits to define minor

stroke,5 but the correlation between the neurological deficit

and the outcome is incomplete. While one study showed that
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the types of deficits do not predict outcome in minor stroke,10

other studies showed that distal hand weakness,11 gait disor-

der,11 language,11 leg weakness,12 and neglect12 predict poor

outcome in patients with mild deficits. Thrombolytic therapy

in minor stroke may depend on the treating physician’s sub-

jective opinion of a ‘‘nondisabling’’ deficit.13 Subjective

assessments introduce wide variability in the treatment of mild

strokes such that the efficacy of treatment cannot be deter-

mined with current studies. Identifying whether and to what

degree the itemized NIHSS (used on the majority of patients

with stroke in routine clinical practice) predicts outcomes

would identify which patients are best suited for new clinical

trials. In the present study, we examined the association

between itemized components of the NIHSS with discharge

outcome among a sample of participants in a clinical trial with

mild stroke untreated with thrombolysis.

We examined the association between the itemized NIHSS

components with discharge outcome and the ability of the

itemized NIHSS to predict outcome. We hypothesized that

the itemized NIHSS would provide improved prediction of

outcomes in minor stroke compared to the total NIHSS.

Methods

We retrospectively analyzed data from the Stroke Warning

Information and Faster Treatment (SWIFT) trial that rando-

mized 1635 adults with stroke or transient ischemic attack to

an intensive stroke-specific education intervention versus

standard of care. The primary outcome in SWIFT was time

from symptom onset to arrival to the emergency department if

the participant had a second stroke.14 The trial was conducted

from February 2006 to February 2010. In our analysis, we

included only participants with (1) final diagnosis by the

attending vascular neurologist of ischemic stroke, (2) initial

NIHSS score of 0 to 5 inclusive, and (3) we excluded patients

with transient ischemic attack based on the most recent tissue

definition15 and patients treated with thrombolytic therapy to

eliminate potential confounding on outcome from thromboly-

sis itself.16 Participants were divided into 2 groups based on

discharge outcome (home vs not home), and poor outcome

was defined as nondischarge home.7 Each itemized NIHSS

component on admission was dichotomized into 2 groups (0

for no score and 1 for a score of 1 or more). For simplicity and

due to the expected low number of patients having minor

stroke with deficits in level of consciousness (LOC)12, the

items 1a, 1b, and 1c were combined into 1 category.

Clinical characteristics were compared between the cate-

gorical discharge outcome using t test for continuous variables

and chi-square for categorical variables.

Two multivariate logistic regression models were chosen a

priori and built to identify predictors of poor outcome in

patients with mild deficits. Model 1 included the total NIHSS

score adjusting for age, gender, race–ethnicity, hypertension,

prior stroke, diabetes, and atrial fibrillation. In model 2, we

added all aspects of the itemized NIHSS (LOC questions, best

gaze, visual, facial, motor, sensory, ataxia, language, dysar-

thria, and neglect) to model 1. Since certain social factors can

influence discharge disposition, we performed sensitivity

analysis adjusting for the variables marital status (married:

yes or no) and lives alone (yes or no), which are variables

captured by SWIFT. In order to examine whether the itemized

and total NIHSS predicted outcomes, receiver–operating

curves (ROCs) were built and area under the curve (AUC)

was calculated. We also calculated AUC scores for each of

itemized NIHSS subsets to determine which ones were more

likely associated with discharge disposition than others. Sta-

tistical analysis was performed using SAS and P < .05 was

considered significant. The study was approved by the insti-

tutional board review, and all patients in the SWIFT trial

provided written informed consent.

Results

We identified 930 participants in the SWIFT trial who had an

initial NIHSS score of 0 to 5, and 49% arrived within 12 hours

of symptom onset. Of those 930 patients, 864 (93%) met the

inclusion criteria (18 were excluded because they received

intravenous tissue plasminogen activator, 18 patients were

excluded because they did not have individual components

of the NIHSS score recorded, and 33 patients were excluded

due to a diagnosis of transient ischemic attack). Figure 1

includes the number of participants excluded in this analysis

due to the NIHSS, TIA diagnosis, unknown itemized NIHSS

score, and treatment with thrombolysis. Table 1 outlines the

baseline demographics of our sample. There were 162 (19%)

not discharged home, the majority (84%) of which were dis-

charged to acute rehab, and there were no in-hospital deaths.

On univariate analysis, predictors of discharge other than

home were older age, diabetes, motor deficits, ataxia, dysar-

thria, and deficits in LOC (Table 1). We also found that the

percentage of patients not discharged home increased with the

NIHSS score; NIHSS 0: (22 of 229) 9.6%, NIHSS 1: (23 of

183) 12.5%, NIHSS 2: (28 of 168) 16.7%, NIHSS 3: (31

of 118) 26.3%, NIHSS 4: (30 of 97) 30.9%, and NIHSS 5:

(28 of 66) 42.4% (Figure 2).

In multivariable logistic regression adjusted for demo-

graphics, stroke risk factors, and NIHSS, age (OR ¼ 1.02,

P < .001) and NIHSS score (OR ¼ 1.51 per 1 unit increase,

P < .001) were associated with poor outcome (Table 2).

Model 2 included further adjustment for all itemized com-

ponents of the NIHSS, and motor (OR¼ 2.32, P < .001), LOC

(OR¼ 6.62, P¼ .004), and ataxia (OR¼ 3.10, P < .001) were

associated with not being discharged home (Table 2). The

results remained unchanged after adjusting for the variables

‘‘marital status’’ and ‘‘lives alone’’.

Using ROC curves, motor deficits (AUC 0.623)

appeared to be the most predictive of discharge outcome,

followed by ataxia (AUC 0.569) and LOC deficits (AUC

0.517) which were weakly predictive. Other examination

features did not perform better than 0.5. In addition,

Yaghi et al 103



although the admission NIHSS was most predictive of

discharge outcome, it only had a fair correlation with dis-

charge outcome (AUC 0.683; Figure 3).

N = 1635 Pa�ents in SWIFT

705 excluded with NIHSS > 5

N = 930 Pa�ents

N = 912 Pa�ents

N = 894 Pa�ents

N = 861 Pa�ents

18 Pa�ents received tPA

18 Pa�ents without NIHSS scale components

33 Pa�ents with TIA

Figure 1. Patient flowchart.

Table 1. Baseline Characteristics of Patients Discharged Home
Versus Not Discharged Home in Our Cohort.

Number of
Participants (n)

Discharged
Home, n ¼ 699

Not Discharged
Home, n ¼ 162

P
Value

Demographics
Age, mean (SD), y 62.6 + 15.0 67.7 + 14.4 <.001
Male, n (%) 340 (48.6) 83 (51.2) .601

Ethnicity
Hispanic, n (%) 364 (52.1) 71 (44.1) .080

Race
White, n (%) 210 (30.0) 53 (32.7) .509
Black, n (%) 151 (21.6) 45 (27.8) .097

Risk factors and medical history (%)
Hypertension 518 (80.6) 129 (74.7) .125
Diabetes mellitus 257 (37.3) 72 (45.3) .026
Atrial fibrillation 59 (8.6) 21 (13.3) .072
Prior stroke 97 (14.0) 29 (18.2) .174

NIHSS, median
(interquartile range)

1 (0-3) 3 (1-4) <.001

NIHSS items, n (%)
Level of consciousness
(LOC)

7 (1.0) 7 (4.3) .008

Best gaze 19 (2.7) 6 (3.7) .446
Visual 33 (4.7) 11 (6.8) .320
Facial 234 (33.5) 66 (40.7) .083
Motor 224 (32.0) 89 (54.9) <.001
Ataxia 79 (11.3) 40 (24.7) <.001
Sensory 137 (19.6) 35 (21.6) .739
Language 64 (9.2) 12 (7.4) .542
Dysarthria 95 (13.6) 30 (18.5) .008
Neglect 29 (4.1) 11 (6.8) .275

Abbreviations: SD, standard deviation; NIHSS, National Institutes of Health
Stroke Scale; LOC, level of consciousness.
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Figure 2. Graph showing a graded relationship between National
Institutes of Health Stroke Scale (NIHSS) score and discharge
disposition.

Table 2. Predictors of Not Being Discharged Home Among
Participants With a National Institutes of Health Stroke Scale Score
of 0 to 5.a

Adjusted
Odds Ratio P Value

Model 1 Age 1.02 .001
National Institutes of Health Stroke

Scale (NIHSS)—per unit increase
1.51 <.001

Model 2 Age 1.02 .001
Best gaze 1.35 .5
Motor 2.32 <.001
Facial 1.18 .4
Level of consciousness 6.61 .004
Ataxia 3.01 <.001
Neglect 1.45 .3
Dysarthria 1.54 .07
Sensory 0.96 .9
Language 0.67 .3

aModel 1: Adjusted for age, gender, race–ethnicity, National Institutes of
Health Stroke Scale (NIHSS), hypertension, diabetes, atrial fibrillation, and
prior stroke. Model 2: Adjusted for age, gender, race–ethnicity, NIHSS
components, hypertension, diabetes, atrial fibrillation, and prior stroke.
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Discussion

The results of our study indicate that patients with any abnor-

mal scores on the itemized items for LOC, motor, or ataxia

were less likely to be discharged home, with the motor subset

having the strongest effect. The total NIHSS score as well as

the itemized NIHSS subsets had only a fair correlation with

discharge outcome. Our results suggest that factors not cap-

tured by the total NIHSS score which influence discharge

disposition in patients with minor stroke include the nature

of the deficit.

Clinical Implications

The results of our study are in line with another study show-

ing that in addition to age and NIHSS score, motor scores

strongly influence short- and long-term outcomes among

patients who were not treated with thrombolysis.17 This same

study also concluded that an NIHSS �3 had the highest

sensitivity in predicting good outcome after ischemic

stroke.17 Another study limited by a smaller sample size that

included patients with NIHSS score �6 treated or untreated

with intravenous thrombolysis showed that aphasia predicted

poor 3-month outcome.18

Our study advocates that certain items in the NIHSS score

are more likely to cause short-term disability than others in

patients with minor deficits, though the overall predictive

ability is modest. The nature of the neurological deficit, par-

ticularly those not captured by the NIHSS, may help risk

stratify patients most suitable for randomized clinical trials

in minor stroke. For example, ambulation, fine finger move-

ments, cognitive measures, and subtle nondominant hemi-

sphere symptoms are not captured by the NIHSS. These

factors could influence discharge and long-term outcomes

in patients with minor stroke. The NIHSS does not capture

gait or mobility measures, such as gait speed, which can

strongly predict outcome in stroke. Distal hand weakness

may be an isolated disabling symptom in a number of

patients with stroke which is not well captured in the arm

drift item. In addition, certain measures of cognition, which

may be affected by stroke including visuospatial and executive

function19 are not captured by the stroke scale. Capturing a

more sensitive impairment measure in research studies is

necessary. These assessments could include gait perfor-

mance measures or simplified versions of neuropsychologi-

cal tests. Some of these measures may be obtained quickly

and have previously been correlated with functional out-

comes in stroke. Perhaps adding those items to the NIHSS

score may potentially aid in making treatment decisions in

patients with mild deficits otherwise. In addition to the type

of deficit, subjective measures related to the patient such as

occupation, hobbies, and baseline functional status may play

a role in determining the degree to which their deficit

impacts their functional outcome.

Identifying predictors of outcome in patients with minor

stroke is of paramount importance. It can aid physicians and

patients make acute treatment decisions including thromboly-

tic therapy and help in their triaging and disposition. In addi-

tion, it leads to identifying which patients are best suited for

new clinical trials investigating early aggressive treatments

aimed to improve functional outcome.

Strengths and Limitations

Our study has several limitations including its retrospective

nature and using the discharge disposition outcome which is

not a measure of functional outcome and does not take into

account disabling cognitive deficits and nondisabling neuro-

logical deficits which could have resulted in home discharge.

We did not have complete 3-month mRS that has been com-

monly used in clinical trials and studies in stroke. For patients

and providers, however, being discharged home with a minor

deficit is considered a clinically meaningful outcome. In addi-

tion, discharge outcome and discharge disposition have been

shown to strongly correlate with the 90-day mRS.20,21

One-half of the patients in our sample presented within

12 hours such that many patients would not have been eligible

for thrombolysis for other reasons. This makes it difficult in

our study to answer who would benefit from thrombolysis,

though it also allows for having a broader picture of the dis-

tribution and predictors of outcomes in untreated patients with

minor stroke. Moreover, by excluding patients who received

thrombolysis, we removed the potential confounding of

thrombolysis on the outcome. In addition, due to the small

sample of patients discharged to subacute or long-term nur-

sing facilities (2%) in our cohort, we could not include them in

separate analyses. Finally, despite adjusting for demographics

and risk factors, our study lacked data on the presence of a

large-vessel occlusion, which is one of the predictors of out-

come in the population with minor stroke.

Figure 3. Area under curve for National Institutes of Health Stroke
Scale (NIHSS) score components and NIHSS score in predicting
discharge home.
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Conclusion

In our study, the itemized scale provided only a fair predictive

ability. There is a need for ongoing research to better delineate

factors that better predict poor outcome in patients with mild

deficits beyond the NIHSS. Such prediction tools may allow

for further tailoring of decisions on thrombolysis and using

appropriately designed clinical trials.
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