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Following the previous surveys, NASIS 2004 and NASIS 2007, we are proud to present 
the preliminary results of the third national survey of acute stroke, NASIS 2010. This 
special publication is the result of a tremendous effort on the part of a dedicated team 
who collected data on acute stroke admissions in all hospitals in Israel during April 
and May, 2010. This survey was conducted in collaboration with the Israel Neurology 
Association and the Society of Internal Medicine.

This survey provides a comprehensive set of data on different aspects of the problem 
of stroke in Israel, and allows us to compare the current status of stroke management 
in Israel with previous years and to analyse trends in various aspects of stroke care 
and management. The most striking change observed in the current survey is the 
increase in the use of rtPA, from 0.5% of acute ischemic stroke patients in 2004 to 
1.6% in 2007 and reaching almost 6% in 2010.  rtPA is now administered in 17 hospitals 
throughout Israel. It is a great step forward and we hope to see further improvement in 
this direction.   

The information provided by the survey is extremely important and will be a valuable 
resource in facilitating and optimizing both the management and the clinical outcome of 
patients with acute stroke in Israel.

We would like to thank all the coordinators, physicians and nurses involved in NASIS 
2010 for their dedication in accomplishing the project. We thank the statisticians and 
the Israel Center for Disease Control for their contribution in gathering, organizing and 
interpreting the data and presenting it in the present format.

We hope that you will find this unique issue a valuable source of information, and that it 
will give us direction in planning future collaborative projects to improve the management of 
stroke patients and reduce the burden of stroke in Israel, with particular emphasis on 
establishing stroke centers and stroke units throughout the country. 

Natan Bornstein

Chairman
Israeli Neurological Association
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This brochure presents preliminary data from the third Acute Stroke National Survey 
(NASIS 2010). The NASIS project is a tri-annual prospective national survey conducted 
over a period of two consecutive months in order to assess trends in incidence, 
characteristics, management, and outcome of hospitalized patients with acute stroke 
and TIA. The uniqueness of the NASIS project lies in its comprehensive surveys, which 
include all stroke patients admitted to hospitals nationwide, thus avoiding institution 
and patient selection bias. This challenging endeavor was made possible due to 
the remarkable cooperation and efforts of the collaborating physicians, nurses and 
researchers in medical centers throughout the country.

The management of acute stroke entered a new era with advances in non-invasive 
diagnostic tools, urgent triage, acute stroke units, and multimodal reperfusion strategies. 
Previous surveys have highlighted important areas for which the establishment of   
dedicated stroke systems in hospitals in Israel is imperative. A major finding of the 
current survey is the over ten-fold rise in the utilization of reperfusion therapy - from 0.5% 
in 2004 to 5.9% in 2010. Median time from hospital admission to head CT decreased 
during this time period by nearly an hour, and utilization of CT or MR angiography 
for ischemic stroke increased from 2% to 17%. Overall in-hospital mortality among all 
stroke patients has decreased from 9% to 6%. 

These improvements are particularly encouraging since they took place before the 
establishment of organized systems dedicated for stroke triage and management in 
Israel, but they are certainly not sufficient. Despite the particularly high burden of stroke 
in Israel, there are major inequalities in the services for triage and management for 
acute stroke and for acute myocardial infarction. Our main undertaking in the next 
surveys is to assess the effects of the formal establishment of comprehensive stroke 
centers in 6 major hospitals, and the subsequent future establishment of stroke units 
nationwide. The next NASIS survey is due in 2013.

David Tanne

Principal Investigator
Secretary, Israeli Neurological Association
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The study population of the NASIS project includes patients with acute stroke or TIA 
hospitalized in all 28 hospitals operating throughout Israel. The survey is conducted   
tri-annually during a 2-month period. The current survey was conducted during April-
May 2010. 

A coordinating physician responsible for data collection throughout hospital wards 
is designated to each hospital. Stroke and TIA are diagnosed, as reported by each 
department, in accordance with the medical report on discharge from the hospital. 
Ischemic stroke and intracerebral hemorrhage (ICH) are differentiated by findings from 
brain imaging, and are regarded as undetermined stroke if brain CT or MRI were not 
performed. Neurological deficits are determined according to the National Institute of 
Health Stroke Scale (NIHSS) score; handicap is assessed by means of the modified 
Rankin Scale (mRS); clinical subtypes of ischemic stroke are determined using the 
Oxfordshire Community Stroke Project classification; and ischemic stroke etiology is 
determined using the TOAST criteria. 

A standardized case-report form is used with uniform definitions for patient-related 
variables, clinical diagnoses, diagnostic tests performed, treatment modalities, and in-
hospital complications and outcome. In order to ensure uniformity of data collection, 
study investigators undergo training and receive a detailed manual of operation. In 
cases where there is doubt regarding diagnosis, the decision is made by a central 
adjudication committee. Three-month follow-up is performed by means of telephone 
interviews conducted among stroke survivors hospitalized in a subset of hospitals, 
representative of all the hospitals in Israel. Follow-up data are not included in the 
present report, and will appear in future publications.

Data entry, analysis and logistics are conducted at the coordinating center of the Israel 
Society for the Prevention of Heart Attacks (ISPHA). The data are computer processed 
by means of a system designed using the SAS software. Data checks for completeness 
and consistency are based on the discharge medical reports and on computerized 
data queries. Data are verified using on-line checks incorporated into the data entry 
interface and by batch logical checks applied to the database following the data entry 
process. Study neurologists resolve all queries.

It should be noted that the data and analyses presented are preliminary, and 
there may be changes after completion of data editing.

Methods of the NASIS Project 
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Participating Centers in NASIS Project

 Zefat - Rebecca Sieff; Tiberias - Poriah; Nazareth – Nazareth Hospital, Holy Family Hospital;
 Afula – Central Hae’mek; Nahariyah – Western Galilee; Haifa – B’nei-Zion, Rambam, Carmel;
 Hadera - Hillel Yaffe; Netanya - Laniado; Kefar Sava - Meir; Tel Aviv Area - Sheba, Rabin
 Beilinson, Rabin Golda, Ma’ayanei Hayeshua, Sourasky Medical Center, Wolfson; Be’er Ya’aqov
 - Assaf Harofeh, Shmuel Harofeh; Rehovot - Kaplan; Jerusalem - Bikur Holim, Sha’arei Zedek,
 Hadassah  Mount Scopus, Hadassah Ein Kerem; Ashqelon - Barzilai; Be’er Sheva – Soroka;
Eilat – Josephtal.
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Preliminary Findings

1. Characteristics of patients

Distribution of patients by gender

Distribution of patients by population group

Excluding 263 cases for whom population group was unknown.*
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Distribution of patients by type of event

 Undetermined stroke includes cases with stroke that did not undergo brain imaging.
Patients with undetermined stroke are not included in the analyses presented in this booklet.

*
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Age and sex distribution by type of event (%)

The mean age of patients with cerebral hemorrhage was 69.6 years, as compared with 70.5 years 
among ischemic stroke patients and 66.0 among those with TIA. Among patients with cerebral 
hemorrhage and ischemic stroke, the average age for women was higher than for men.
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2. History and Risk Factors

History and risk factors by type of event (%)

History and risk factors by age and gender (%)

Gender differences:
*   p<0.05
**  p<0.01
***p<0.001

§p<0.001                                                                                                                         
Age differences: 
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A number of risk factors, including hypertension, atrial fibrillation, congestive heart failure, 
angina pectoris and prior stroke and MI were strongly associated with increasing age. 
Smoking was inversely associated with age (possibly due to intervention at a certain age), 
and other risk factors such as dyslipidemia and diabetes showed an increase at ages 60-79 
and thereafter decreased. 

History and selected risk factors by gender (%): age-adjusted rates

After controlling for age, atrial fibrillation was found to be more prevalent among women 
(19.3%) than men (14.5%).  Angina pectoris, prior stroke and dyslipidemia were more common 
among men than women, and current smoking, past MI and CABG/PCI were approximately 
twice as common among men as women. No significant gender differences were found with 
regard to hypertension or diabetes.

History and selected risk factors by age (%)
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The most frequent symptom on presentation was motor weakness, which was present in 
approximately two thirds of patients with cerebral hemorrhage, and over 70% of patients with 
ischemic stroke. Consciousness disturbances were more frequent in patients with cerebral 
hemorrhage (47%), as compared with 11% of patients with ischemic stroke and 5% of patients 
with TIA. Headache was also more common in patients with cerebral hemorrhage (33%). 
Disturbed speech and understanding were frequent in patients with all types of cerebrovascular 
events. Sensory disturbances were reported most frequently among TIA patients (34%).

A number of presenting symptoms showed a significant increase with age, for instance, 
consciousness disturbances, disturbed speech and understanding, motor weakness and 
confusion.  

Presenting symptoms by type of event (%)
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Selected presenting symptoms by age (%)

3. Presenting Symptoms



The great majority of patients with ICH arrived at the hospital by ambulance or mobile ICU 
and approximately 6% were transferred from another hospital. 22% of ICH patients arrived 
independently (by private car).  In cases of ischemic stroke, 51% arrived by ambulance or 
mobile ICU, however, 42% arrived independently.

Transportation to the hospital by age and by gender (%)

Transportation to the hospital was directly associated with age. Older patients were more 
likely to be transported to the hospital by ambulance or mobile ICU and younger patients 
were more likely to arrive by private transportation. No major gender differences were found 
in mode of transportation to the hospital. 

4. Transportation to the Hospital

Transportation to the hospital by type of event (%)
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Patients with in-hospital events and those transferred from other hospitals excluded from analysis*
Data missing for approximately 50% of cases**

The median time interval elapsing from the onset of stroke to arrival at the hospital was 
longer for patients with ischemic stroke (3.8 hours) than for those with cerebral hemorrhage 
(2.0 hours). For patients who arrived at the ER within 3 hours of stroke onset, the median 
time elapsing from arrival at the ER to undergoing CT was 1.8 hours in patients with ICH 
and 1.2 hours in patients with ischemic stroke.  It should be noted that for approximately 
50% of the cases, the information on time elapsing between stroke onset and ER arrival was 
missing; the data presented should therefore be interpreted with caution. 

6. Length of Hospital Stay

The mean duration of hospitalization was 10.6 days for patients with ICH, 8.0 days for those 
with ischemic stroke and 3.8 days for patients with TIA. The highest mean and median 
hospitalization length were reported for patients with ICH. 

In-hospital events excluded from analysis*

Length of hospital stay by type of event (days) *

Time delay (hours) from stroke onset to ER arrival* and ER-CT, by type of stroke
[Median (25%-75%)]

5. Time Delays
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For one quarter of patients with ICH (25.3%), the National Institute of Health (NIH) stroke scale 
score was higher than 20, implying very severe neurological deficits. Patients with ischemic 
stroke had lower values: over half (56.5%) were classified as ≤5, and 4.3% as >20.

Stroke severity was directly associated with age: severe strokes were more frequent in the 
older age groups, while 77% of strokes in patients aged 60 or younger were classified as 5 or 
less, according to the NIH stroke scale.  

After age adjustment, it was found that stroke severity was somewhat higher in women than 
in men.

Stroke severity by age and by gender (%)

Stroke severity by type of stroke (%)

7. Severity of Stroke
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98.7% of patients underwent any brain imaging (brain CT or MRI) during hospitalization.  
98.6% of patients underwent head CT during hospitalization, and a head MRI was performed 
in 3.7%% of patients.

9. Brain Imaging

Head CT Head MRI Any brain imaging

Distribution of patients by ward of admission (%)

8. Ward of Admission
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Among patients with ischemic events, 37% underwent carotid duplex evaluation during 
hospitalization and almost one quarter underwent echocardiography. CT/MR angiography 
was performed in 15% of ICH patients and 17% of patients with ischemic events.  49% of 
patients with ischemic events underwent any type of vascular evaluation.  

In-hospital investigations by type of event (%)

10. In-hospital Investigations
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In-hospital investigations were performed less frequently among older than younger patients 
with ischemic events. Carotid duplex, the most common procedure, was performed in 43% 
of patients aged <60, as compared with 27% of patients aged ≥80.  CT/MR angiography was 
performed in 27% of patients aged <60 as compared with 5% of those aged ≥80.  

Age adjusted rates for any vascular investigation, carotid duplex and CT/MR angiography 
were lower for women than for men.

5.9% of patients with ischemic stroke underwent reperfusion therapy. In the majority of cases 
of reperfusion therapy, patients received IV t-PA.

11. Reperfusion therapy

Reperfusion therapy in patients with acute ischemic stroke

In-hospital investigations by age and gender: patients with ischemic events (%)
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Medications at discharge, by type of event (%)

Anti-thrombotic medications were prescribed on discharge for over 90% of patients with 
ischemic events: antiplatelets for over 85% and warfarin for 11%. Aspirin was prescribed for 
over 50% of patients with ischemic events and clopidogrel for 41%. Statins were prescribed 
for 66% of patients with ischemic events; and ACE inhibitors were prescribed for 44% of 
patients with ischemic events and 40% of those with ICH. 

12. Medications at Discharge
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Anti-thrombotic medications were prescribed on discharge for 89% of patients under age 60 
and for 80% of patients over the age of 60. Antiplatelets were the most frequently prescribed 
medication in all age groups, with somewhat higher rates in the younger age groups than 
among the older patients. Beta-blockers, diuretics and calcium channel blockers were more 
likely to be prescribed for older patients than for younger patients.  Statins were more frequently 
prescribed for patients aged 60-79 than for younger patients and patients aged 80 or above.  

Selected medications at discharge by age (%)
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14. Ischemic Stroke Etiology

13. Clinical Classification of Ischemic Strokes
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The proportion of ischemic strokes with cardioembolic etiology increased sharply with age, 
from 10% in patients aged <60 to 30.3% in those aged 80 or older.  Following age adjustment, 
the proportion of ischemic strokes of cardioembolic etiology was higher in women (20.1%) 
than in men (14.5%).

The rates of infectious in-hospital complications were highest in patients with ICH (30%), 
intermediate in patients with ischemic stroke (14%) and lowest in patients with TIA (2%).  
Rates of neurological complications were also highest in patients with ICH (21%), and in 
patients with ischemic stroke and TIA they were considerably lower.

15. In-hospital Complications

In-hospital complications by type of event (%)

Ischemic stroke etiology by age and by gender (%)
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Rates of in-hospital infectious complications increased sharply with age, from 4.9% in patients 
aged <60 to 23.6% in those aged >80. Neurological, cardiac and other complications also 
increased steadily with age. After age adjustment, no significant gender differences were 
found with regard to in-hospital complications.

In-hospital complications by gender (age-adjusted %)

In-hospital complications by age (%)
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The majority of stroke patients (70.7%) had no functional impairment or mild functional 
impairment prior to stroke. Outcome at discharge was poor for 64% of stroke patients: 57% 
were discharged with moderate or severe functional impairment (mRS=2-5), and 6.3% died.

53.5% of patients with ICH and 57.8% of patients with ischemic stroke were discharged 
with moderate or severe disability. Outcome was poorer in ICH patients. 25.8% died during 
hospitalization, as compared with 4.1% of patients with ischemic stroke. More than one third 
of ischemic stroke patients (37.6%) were discharged with no disability or mild disability, as 
compared with 18.7% of ICH patients.

Functional outcome at discharge by type of stroke (%)

modified Rankin scale*

Functional disability (mRs)* before stroke and at discharge (%) 
Stroke patients only

16. Functional Outcome
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25.8% of patients with ICH died in the hospital as compared with 4.1% of patients with ischemic 
stroke.  In accordance with their better outcome, a much larger proportion of patients with 
ischemic stroke (60%) were discharged to their homes, as compared with 28.4% of patients 
with ICH. 29% of ICH patients and 27% of ischemic stroke patients were discharged to a 
rehabilitation center.

Younger patients were more likely to be discharged to their homes than older patients, and 
older patients were more likely to be released to rehabilitation and nursing facilities. The 
proportion of deceased (in-hospital) increased markedly with age, from 2.6% of patients aged 
<60 to 9.3% of those aged >80.  

Discharge destination by age (%)

17. Discharge Destination

Discharge destination by type of event (%)

includes home of relatives*
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NASIS 2007, 2007 and 2010: Selected Temporal Trends

Time delay from ER arrival to CT – NASIS 2004, 2007 and 2010

In this chapter we present trends in the characteristics, management and outcome of patients 
with acute stroke or TIA hospitalized during a two-month period in all 28 hospitals operating 
throughout Israel, as demonstrated by the NASIS National Acute Stroke Surveys of 2004, 
2007 and 2010. It should be noted that data have been updated since the publication of the 
NASIS 2004 and 2007 booklets, and there may thus be discrepancies with regard to some of 
the data appearing in the former booklets and in the present publication.

The median time delay between ER arrival and CT decreased systematically during the 
6- year period between NASIS 2004 and NASIS 2010, and the inter-quartile range became 
progressively smaller.

Ward of admission – NASIS 2004, 2007 and 2010

In comparison with NASIS 2004 and 2007, a larger proportion of patients in NASIS 2010 
were hospitalized in neurology departments with stroke unit settings (16.4%), and a smaller 
proportion were hospitalized in internal medicine wards (49.9%).  
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In comparison with the 2007 survey, vascular imaging was performed more frequently on 
patients with ischemic events in 2010.  In particular, the proportion of patients who underwent 
CT or MR angiography doubled (from 8% to 17% of patients) and a modest but consistent 
increase was observed in the use of carotid duplex. 

In-hospital investigations – NASIS 2004, 2007 and 2010
Patients with ischemic events (ischemic stroke or TIA)
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The proportion of patients without complications increased steadily from 73.6% in 2004, to 
78.4% in 2007, and to 80.7% in 2010. The rate of infectious complications remained steady 
in 2010 (12.7%), after a substantial decline in 2007.  

In-hospital complications – NASIS 2004 and 2007
All patients with stroke or TIA

Selected in-hospital investigations – NASIS 2004, 2007 and 2010
Patients with ischemic events (ischemic stroke or TIA)
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Length of hospital stay in 2010 did not differ significantly from length of hospital stay in 2007. 

The proportion of patients with ischemic stroke who received reperfusion therapy increased 
from 0.5% in 2004 to 1.6% in 2007, and to 5.9% of patients in 2010.

Length of hospital stay – NASIS 2004, 2007 and 2010
All patients with stroke or TIA

 
Reperfusion therapy – NASIS 2004, 2007 and 2010

 Patients with acute ischemic stroke
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Medications at discharge – NASIS 2004 and 2007

Patients with ischemic events (ischemic stroke or TIA)
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The proportion of patients with ischemic events who received clopidogrel and statins increased 
steadily during the period between the 2004 survey and the 2007 survey, and between the 
2007 and the 2010 surveys. The use of clopidogrel increased by 27% between 2007 and 
2010. There was a decrease in the use of aspirin, from 81% in 2004 to 59% of patients with 
ischemic events in 2010. 

In-hospital mortality decreased by one-third between NASIS 2004 and NASIS 2010.

 
Selected medications at discharge – NASIS 2004, 2007 and 2010

Patients with ischemic events (ischemic stroke or TIA)

 
Discharge destination and in-hospital mortality – NASIS 2004, 2007 and 2010

Patients with stroke (ischemic or ICH)
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Concluding remarks

Tamy Shohat

Director, Israel Center for Disease Control (ICDC)

Israel Ministry of Health

The tri-annual NASIS national database of all patients hospitalized with stroke and 
TIA over a two-month period is a valuable source of information which facilitates the 
monitoring of in-hospital stroke management and outcome in Israel, and serves as an 
important basis for the planning of services and for policy recommendations.  

The preliminary findings from the NASIS 2010 survey are most encouraging, and point to 
the continuation of the trend in improved stroke management which was demonstrated 
in 2007. A most important finding is the significant increase in reperfusion therapy, and 
further examples include the reduction in time elapsing between hospital admission and 
CT, the increase in use of statins and other important medications, and the improved 
utilization of imaging procedures. Since the first survey in 2004, overall in-hospital 
mortality rates have declined by one third.

The NASIS project is an outstanding example of country-wide collaboration between 
clinical and research teams and the Ministry of Health, and we look forward to our 
continued cooperation.

Anneke Ifrah

Head, Publications Unit, Israel Center for Disease Control (ICDC)

Israel Ministry of Health
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THE NATIONAL ACUTE STROKE ISRAELI SURVEY (NASIS) STUDY GROUP
CENTERS AND INVESTIGATORS – NASIS 2010



APPENDIX B – NASIS 2010 DATA FORMS
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