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1  |  INTRODUC TION

In 2020, stroke ranked as the third cause of death from non-
communicable diseases (except injury) in the United States.1 World 
Health Organization data from 2019 indicated that stroke is the 
number two cause of death worldwide. Stroke is a preventable 
and now eminently treatable disease. However, partly due to poor 
awareness and significant prehospital delay, the majority of people 
with ischemic stroke arrive too late to receive available treatments 
like thrombolysis and thrombectomy, as these treatments are avail-
able only within certain time frame after a stroke. The acronym FAST 
(Face, Arm, Speech, and Time) is the most popular and effective tool 
for stroke awareness and recognition, predominantly for the English-
speaking populations. However, as with any acronym, FAST does not 
effectively translate in a way for easy remembering for non-English 
speakers and the meaning of “fast action” may be lost. While English 
is the most spoken language followed by Chinese worldwide, only 
400 million are native English speakers among approximately 7.8 bil-
lion people. To overcome the language barrier, we have proposed 

novel strategies that use emergency phone numbers as mnemonic 
tools for stroke signs and symptoms, including Stroke 120, Stroke 
112, and Stroke 911.2–4 These strategies are based on the core con-
cept of “FAST”. The acceptance and effectiveness of Stroke 120 and 
Stroke 112 have been demonstrated.3,5 Here, we present a modified 
stroke 911 strategy to improve stroke awareness for countries and 
regions where 911 is used as an emergency phone number, espe-
cially for those whose first native language is not English as indicated 
in Figure 1.2 The major modification is to ask the potential stroke 
victim to repeat 911 to check speech disturbance in any language 
instead of asking spelling N-I-N-E to check speech disturbance. The 
advantages of the system include (1) it is based on the well-accepted 
stroke recognition FAST strategy; (2) it overcomes the language bar-
rier since people do not need to remember all of the English words 
needed for the acronym of FAST; (3) It links the emergency phone 
number 911 to the common stroke signs and symptoms; and, (4) It 
can be translated into any language for educational purposes with-
out losing its core meaning for stroke recognition and immediate 
action.
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2  |  TO TEST THE STR ATEGY IN THE 
UNITED STATES TO IMPROVE STROKE 
AWARENESS IN MINORITIES IN THE 
UNITED STATES

A recent study indicated that Asian American patients mani-
fested more severe ischemic strokes, were less likely to receive 
“clot buster” therapies such as IV tPA and had worse functional 
outcomes than white patients.6 For those with a verified onset to 
arrival time, Asian American patients took longer on average to ar-
rive at the hospital after ischemic stroke onset (mean, 554.3 min) 
than white patients (mean, 471.5 min). Also, a lower percentage of 
Asian American patients than white patients arrived within 4.5 h 
from stroke onset (51.5% vs. 57.5%), which is the time window most 
patients could be treated with a thrombolytic. Stroke treatment is 
exquisitely time-sensitive. Delays to arrival and assessment are as-
sociated with a lower likelihood of being treated, and a lower likeli-
hood of a good outcome among those who do receive treatment.7–9 
Thus, delay in hospital arrival is one of the main reasons that Asians 
have worse outcomes from stroke than white patients. Racial and 
ethnic minority groups have been shown to have less knowledge 
about stroke, which could lead to disparities in timely stroke hospi-
tal presentation. Cultural tailoring of stroke education may, there-
fore, be an effective approach to improve stroke outcomes. The 
estimated number of Asian Americans is about 24 million. Chinese, 
Indian, and Filipino Americans make up the largest share of the 
Asian American population with 5, 4.3, and 4  million people, re-
spectively, representing a diversity of languages. Among these 

different languages, there were 2.8  million people (age five and 
older) who spoke one of the Chinese dialects at home. Chinese is 
the third most common language in the United States. Based on the 
US Department of Health and Human Services Office of Minority 
Health, 42.0% percent of Chinese over the age of five who live in 
the United States do not speak English very well. Therefore, it is 
reasonable to first target the Chinese community using the Chinese 
language and a culture-adapted approach to improve stroke aware-
ness and promote the immediate action of calling 911 to reduce 
stroke-related mortality and morbidity. As indicated in Figure 1B,C, 
we have translated the tool into both simplified Chinese and tradi-
tional Chinese. The tool has received enthusiastic support from our 
colleagues with native language capability to translate this tool to 
other languages. These include Japanese by Akira Nishisaki, MD; 
Korean by Si Ju Kim, CRNA, Vietnamese by Bao Ha, MD; Hmong 
by Kia Lor, MD; Hindi by Deepa Chen. You may contact Dr. Renyu 
Liu to obtain these materials or help us to translate these materials 
for other languages.

To help implement the educational program we produced a short 
video for Stroke 911, which is available to the public via YouTube.10 
The poster introduction is presented in Figure 2. After demonstrat-
ing the effectiveness in the US Chinese community we plan to ex-
pand to other minority communities by using a similar approach, 
adapting it to their unique languages and cultures, focusing on those 
communities with the lowest English proficiency. The proposed ap-
proach could potentially be implemented as professional guidelines 
for policy-making purposes to improve the health of minority popu-
lations and reduce disparity.

F I G U R E  1  Examples of educational material developed for Chinese people living in the US. (A) The English version, (B) the traditional 
Chinese version, (C) The Japanese version translated by Dr. Akira Nishisaki at the Children's Hospital of Philadelphia.
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3  |  E XPANSION TO OTHER COUNTRIES 
AND REGIONS WHERE 911 IS USED A S AN 
EMERGENCY PHONE NUMBER

Based on the World Population Review, 48 countries and regions in-
cluding USA use 911 to call an emergency ambulance. Similar to the 
USA, Canada has a diversity of native languages. More than 40% of 
Canadian's native language is not English. Therefore, it is highly pos-
sible that this strategy could be used in other countries and regions 
with a simple translation. The Coalition of the Special Taskforces 
for Stroke (CSTS) will make the effort to achieve this. We will make 
all the educational materials available online through CSTS official 
website.
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