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Development of the Italian Version of the National Institutes
of Health Stroke Scale

It-NIHSS

Francesca Romana Pezzella, MD, PhD; Orietta Picconi, BS; Assunta De Luca, MD;
Patrick D. Lyden, MD, FAAN; Marco Fiorelli, MD, PhD

Background and Purpose—The National Institutes of Health Stroke Scale (NIHSS) is a basic component of the assessment
of patients with acute stroke. To foster and standardize the use of the NIHSS among Italian health professionals, we
translated the scale, dubbed into Italian the training and test videotapes devised by the National Institutes of Health
researchers, and conducted a series of certification courses using the translated videos.

Methods—Translation, text adaptation, video dubbing, and editing of the Italian NIHSS videotapes relied on a team of
bilingual stroke neurologists. Three waves of training courses were organized for mixed classes of medical and
nonmedical health professionals. The certification test was based on the usual set of 5 videotaped patients. Scoring rules
were those provided by the National Institutes of Neurological Disorders and Stroke. Reliability of the Italian NIHSS
was assessed using kappa statistics and compared with that of the original NIHSS.

Results—During 3 years, 850 nurses, 460 nonneurologist physicians, and 246 neurologists were trained. Pass rates were
respectively 44%, 75%, and 87%, respectively. Overall, 80% of scale items showed moderate to excellent reliability.
Independent significant predictors of test failure at multivariate logistic regression were nurse profession (OR, 5.41;
95% CI, 4.07 to 7.20), older age (OR, 1.03; 95% CI, 1.02 to 1.05), and first edition of the course (OR, 3.13; 95% CI,
2.43 to 4.05). The agreement across all items between NIHSS and the Italian NIHSS was 80% (kappa�0.70�0.18,
z�0.001).

Conclusions—The Italian translation, supervised by experienced vascular neurologists, did not influence the clinimetric
characteristics of the NIHSS. Our findings support the implementation of NIHSS video training in languages other than
English. (Stroke. 2009;40:2557-2559.)
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The National Institute of Health Stroke Scale (NIHSS) is
the standard tool for clinical evaluation of acute stroke.

With the exposure to a structured training program, the
reliability of the scale increases; hence, training and certifi-
cation have become prerequisite for the use of the NIHSS in
therapeutic trials.1–3 Because the NIHSS is increasingly
recommended to quantify stroke severity also in the clinical
setting,4–8 non-English-speaking health professionals are
faced with the lack of training aids in their own language.

In 2003, the Department of Neurological Sciences of the
Sapienza University of Rome and the Public Health Agency
of the Lazio Region promoted a series of integrated initiatives
for the improvement of acute stroke care in the community,9

including the mandate to record the grade of neurological
impairment on emergency department arrival using the NIHSS.

In this article, we report our experience with the development of
a training and certification system for the NIHSS in Italian.

Materials and Methods
The instructional videotape “The Quick and Easy NIHSS,”10 and the
NIHSS Certification Tape 1 were translated into Italian (It-NIHSS)
by 3 bilingual stroke neurologists who checked each other’s trans-
lation and discussed all the discrepancies. A speech therapist was
consulted to build an adequate list of words and sentences to test
patients’ speech disorders (Item 8 and Item 9). Professional text
adaptation, video dubbing, and editing were supervised by a stroke
neurologist (F.R.P.) at all times. It-NIHSS training sessions were
held for nurses, emergency department physicians (nonneurologist),
and neurologists over a 3-year period. For the first edition (2002 to
2003), the It-NIHSS training and certification was part of an 8-hour
interactive update course on stroke accredited by the Italian Con-
tinuing Medical Education commission, whereas for the second
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(2003 to 2004) and third editions (2005 to 2006), only the 2
It-NIHSS videotapes were presented to groups of no more than 35
people at a time.

The answers to the certification test were archived in a database
along with age, profession, and site of work (university versus
community hospital) of the rater, date of session, and course edition.
Using SPSS (Version 8.0; Chicago, Ill), we performed a multivariate
analysis to evaluate the influence of participants’ characteristics on
the probability to pass the certification test.

The agreement among raters was evaluated using the unweighted
kappa statistics11–15 (Version 6.0; Stata, College Station, Texas) for
the case of multiple raters who examine a few subjects. To ensure
comparability of results, we adopted the same statistical methodol-
ogy for the estimation of the agreement as that published by the
National Institute of Neurological Diseases and Stroke investiga-
tors.1 Concordance was considered poor for kappa �0.40, moderate
for kappa between 0.40 and 0.75, and excellent for kappa �0.75.

Results
From October 2002 to January 2006, 1556 healthcare profes-
sionals were exposed to the training and attempted the
certification. There were 850 nurses, 460 nonneurologist
physicians, and 246 neurologists. Course participants’ aver-
age age was 41 years with neurologists being the oldest
professional group (47 years). Pass rate (ie, the proportion of
raters having scored �5 outlier responses across the 5
videotaped patients, an outlier being a response given by
�12% of the original cohort of National Institute of Neuro-
logical Diseases and Stroke investigators1), differed signifi-
cantly among the speciality subgroups: 44% of nurses, 75%
of nonneurologist physicians, and 87% of neurologists were
certified on the first attempt (P�0.05). For comparative
analyses, we considered the performance of the latter group
as the gold standard. The multivariate logistic regression
showed that nurse profession (OR, 5.41; 95% CI, 4.07 to
7.20), older age (OR, 1.03; 95% CI, 1.02 to 1.05), and having
attended the first edition of the course (OR, 3.13; 95% CI,
2.43 to 4.05) were significant independent predictors of test

failure. The area under the receiver operating characteristic
curve was 0.73 for this model.

The computed kappa and its probability value for each item
by professional group is shown in Table 1. Overall, the
agreement was poor for 3 items (gaze, level of consciousness
commands, and ataxia), moderate for 8 items, and excellent
for the remaining 4 items (motor function and orientation).
Table 2 shows the overall agreement beyond chance between
the original NIHSS and the It-NIHSS obtained by comparing
the historical sample of NIHSS raters13 with the performance
of the Italian neurologists. The observed agreement was 80%
with a kappa of 0.70 (z�0.001).

Table 1. Interrater Agreement of It-NIHSS Scores by Profession

Nurses
Non-Neurologist

Physicians Neurologists All

Scale Item Kappa P Kappa P Kappa P Kappa P

Level of consciousness (LOC) 0.461 0.000 0.615 0.000 0.451 0.000 0.511 0.000

LOC questions 0.760 0.000 0.764 0.000 0.776 0.000 0.763 0.000

LOC commands 0.011 0.000 0.005 0.000 0.050 0.021 0.009 0.000

Gaze 0.038 0.000 0.017 0.000 0.029 0.000 0.031 0.000

Visual fields 0.523 0.000 0.662 0.000 0.784 0.000 0.506 0.000

Facial paresis 0.571 0.000 0.506 0.000 0.470 0.000 0.522 0.000

Motor arm right 0.824 0.000 0.861 0.000 0.847 0.000 0.837 0.000

Motor arm left 0.825 0.000 0.797 0.000 0.861 0.000 0.811 0.000

Motor leg right 0.622 0.000 0.613 0.000 0.762 0.000 0.620 0.000

Motor leg left 0.804 0.000 0.736 0.000 0.716 0.000 0.775 0.000

Limb ataxia 0.308 0.000 0.237 0.000 0.375 0.000 0.267 0.000

Sensory 0.676 0.000 0.792 0.000 0.794 0.000 0.714 0.000

Language 0.482 0.000 0.506 0.000 0.639 0.000 0.475 0.000

Dysarthria 0.697 0.000 0.787 0.000 0.741 0.000 0.723 0.000

Hemi-inattention 0.761 0.000 0.781 0.000 0.744 0.000 0.746 0.000

Table 2. Agreement Between the Original NIHSS and the
It-NIHSS

Scale Item It-NIHSS NIHSS

Level of consciousness (LOC) Moderate Moderate

LOC questions Excellent Moderate

LOC commands Poor Poor

Gaze Poor Poor

Visual fields Excellent Excellent

Facial paresis Moderate Poor

Motor arm right Excellent Excellent

Motor arm left Excellent Excellent

Motor leg right Excellent Excellent

Motor leg left Moderate Moderate

Limb ataxia Poor Poor

Sensory Excellent Excellent

Language Moderate Poor

Dysarthria Moderate Moderate

Hemi-inattention Moderate Moderate

Agreement: 80.00%; expected agreement: 33.33%; kappa: 0.7000; SE:
0.1789.
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Discussion
To standardize and foster the use of the NIHSS among Italian
health professionals, we considered various approaches. We
opted for video training because it is convenient and has a
well-documented efficacy. Rather than developing a new
Italian video, we deemed more cost-effective translating into
Italian the original video training system. This study included
more than 1500 individuals and is the largest NIHSS group of
raters examined so far for educational research purposes.
Compared with the original scale, the It-NIHSS exhibited
good validity and similar reliability. Poor interrater agree-
ment was limited to the same items that showed low values of
kappa in the original NIHSS assessment.

Rates of success at certification test were good for physi-
cians, but less so among nurses. Unlike physicians, Italian
nurses have a weak theoretical background in neurology. For
the vast majority of them, NIHSS examination was a previ-
ously unheard-of tool. However, nurse certification rates
appeared to be improving with ongoing training.

Pass rates increased across the 3 waves of courses. During
the first edition, the It-NIHSS was part of a complex and
tiring 1-day 8-hour course, suggesting that raters may have
been fatigued when performing the test. In the second and
third edition, classes were less numerous, and the course was
shorter and more focused on the It-NIHSS certification.
Because pass rates were significantly higher, we now only
train and certify in this way.

Further research should be directed at new training strate-
gies to increase the probability of health professionals to use
the NIHSS correctly. The use of this scale also needs to be
expanded globally. A translation supervised by experienced
vascular neurologists did not seem to have a negative impact
on the reliability and the validity of the NIHSS. Although the
implications of our experience cannot be regarded as univer-
sal, our data support the use of NIHSS video training in
languages other than English.
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