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AbsTrACT
This project implemented the Stroke1-2-0 stroke 
awareness programme across China and investigated its 
impact over a 2- year period. We initiated the Stroke1-2-0 
educational campaign and Stroke1-2-0 special task 
forces (STF) across the nation. Massive media coverage, 
community- based educational sessions with videos and 
other related materials and induction of Stroke1-2-0 STF 
were the major means of promotion. We delivered a survey 
at the end of 2016 and 2018 to evaluate the impact of our 
effort. A total of 3066 participants responded to the first 
survey in 2016, and 15 207 participants responded in 2018 
across China. The acceptance rate for Stroke1-2-0 versus 
FAST (an English- language stroke awareness tool) was 
50.2% versus 19.1% in 2016, and changed significantly 
to 82.2% versus 8.0% in 2018 (p<0.001). Stroke1-2-0 
was well accepted by all ages and by people with different 
academic qualifications. Only 6.5% of survey respondents 
were aware that there was a therapeutic window for 
thrombolytic therapy in 2016, but this awareness increased 
significantly to 32.8% in 2018. Only 12.6% of people in 
2016 indicated that they would send patients with stroke 
to the nearest hospital capable of performing thrombolytic 
therapy, but there was a nearly threefold increase (52.5%) 
in this number by 2018. More than 1000 major hospitals 
joined the Stroke1-2-0 STF, and more than 20 000 ‘stroke 
warriors’ have joined our stroke awareness improvement 
effort so far. Stroke1-2-0 stroke awareness programme 
is well- implemented and accepted, and is generating 
profound improvement in stroke awareness in China.

bACkground
Stroke is still one of the leading causes of death 
worldwide, especially in developing coun-
tries. The mortality rate for stroke in China is 
five times higher than in the USA.1 Although 
intravenous thrombolytic therapy is available 
in China, a recent study indicated that only 
1.6% to 4.0% of ischaemic stroke patients 
received such thrombolytic therapy, mainly due 
to significant prehospital delay, with a median 
time of prehospital delay of 15 hours in urban 
areas.1 2 The lack of effective programmes for 
stroke awareness is one of the main reasons for 
the high stroke mortality and disability rate in 
China. Very few stroke patients (16.9%) could 
recognise the initial signs of stroke and less than 
19% of them could make use of emergency 

medical services (EMS).3 Thus, there is an 
urgent need in China to educate people to 
improve stroke awareness and recognise that 
it is critical to use EMS immediately after the 
onset of a stroke.4

While FAST—face, arm, speech and time, a 
stroke awareness tool used in English- speaking 
countries based on the Cincinnati Prehospital 
Stroke Scale published in 19995—has been 
used in China for stroke awareness education 
for more than a decade, it did not work well 
due to the language barrier, and the prehos-
pital delay is still devastatingly long. For this 
reason, we designed Stroke 1-2-0 as an educa-
tion programme based on FAST and suit-
able for rapid stroke recognition and quick 
response in China. It uses 1-2-0, the well- known 
medical emergency phone number, as an 
easy mnemonic tool (1 represents ‘First, look 
for an uneven face’, 2 represents ‘Second, 
examine for arm weakness’ and 0 represents 
‘Zero (absence of) clear speech’), and link 
the quick recognition to the immediate activa-
tion of EMS by dialling 1-2-0. One of the most 
important strengths of Stroke 1-2-0 compared 
with FAST is that it eliminates the language 
barrier by using only the numbers that are 
used for EMS services. Since its publication in 
Lancet Neurology online on World Stroke Day 
in 2016,6 Stroke 1-2-0 was immediately adopted 
by the Chinese Stroke Association (CSA) as a 
unique tool for stroke awareness education, 
and was implemented into their stroke practice 
guidelines.7 A Stroke 1-2-0 special task force 
(STF) was established, focussing on promoting 
stroke awareness across the nation. Here, we 
report how we implemented the novel strategy 
that profoundly changed stroke awareness 
education in China over a 2- year period.

MeThod
The stroke 1-2-0 campaign
After the introduction of Stroke 1-2-0 on 
29 October 2016, we initiated a nationwide 
Stroke 1-2-0 promotional campaign. With the 
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Figure 1 The educational videos for Stroke 1-2-0 have been watched over 200 million times on the websites during the first 
half year after their release. The left panel (A) indicates 2 910 000 viewings after 2 months of its release; the right panel (B) 
indicates 5 200 000 viewings on one of the hosting sites 1 month after its release. Such data indicate a general public interest 
spike on the awareness of stroke.

support of the CSA we established the Stroke 1-2-0 STF 
focussing on promoting stroke awareness and started to 
establish local Stroke 1-2-0 STF across China. Along with 
this, ‘Stroke 1-2-0 warriors’ were recruited to join the STF. 
A dedicated website ( www. stroke120. org) and a social 
media WeChat public platform (Chinastroke120, www. 
wechat. com) were also established to deliver the most 
updated information related to Stroke 1-2-0 STF activi-
ties. In order to make our strategy easier to be understood 
by all the people we also produced a Stroke 1-2-0 educa-
tional video which is only 1 min long. In this short video, 
we deliver the message of how critical it is to recognise 
stroke and trigger the medical emergency system as soon 
as possible. The video was translated into 22 different 
dialects to be understood across various regions in China, 
where the dominant languages are dialects, especially for 
older people. We created a series of posters, cartoons and 
lectures based on Stroke 1-2-0 for various educational 
scenarios for different audiences. Extensive publicity 
and promotion were achieved through massive media 
coverage and community- based educational sessions, 
as well as educational sessions in the schools across the 
country. We released the video to the public via multiple 
media platforms including Lancet Neurology (http://
www. thelancet. com/ journals/ laneur/ article/ PIIS1474- 
4422( 16) 30283- 6/ abstract, accessed on 13 October 2019), 
the Lancet Neurology Twitter account, China Central 
Television (CCTV) and local TV stations, as well as online 
video hosting sites that are popular in China such as 
Tencent video, Youku video and Ai Qi Yi video, as well as 
the official Stroke 1-2-0 website on 14 February 2017.8 In 
addition to the promotion of online media, Stroke 1-2-0 
warriors across the country hosted educational sessions in 
hundreds of communities and schools to promote stroke 
awareness using Stroke 1-2-0 as a tool.

establishment of the stroke 1-2-0 special task force
The Stroke 1-2-0 special task force was first established by 
the CSA in February 2017 in Beijing, and led by JZ and 
RL. The aim was to promote stroke awareness across the 
nation. More than 1000 major tertiary hospitals across 
China joined this effort within a 1- year period of time. 
By the end of 2018 the local Stroke1-2-0 special task 
forces had 16 800 individual active members as the stroke 
warriors and were established in 12 provinces or special 
districts in China, covering 35% of the areas in China.

The campaign exposure
The general acceptance of Stroke 1-2-0 was evident 
through its massive media coverage. As soon as Stroke 
1-2-0 was published in Lancet Neurology online on the 
World Stroke Day, 29 October 2016, the CSA endorsed 
and promoted it on the same day in its official World 
Stroke Day event in Beijing, followed by over 200 regional 
and national news reports including a special introduc-
tion on China Central Television (CCTV) on 29 October 
2016. Within hours of its broadcast on CCTV, its Weibo 
(a social media platform in China, similar to Twitter), 
had over 101 million views of its introduction with very 
positive reviews. The education video about Stroke 1-2-0 
was released on 14 February 2017. The public accepted 
it very well. Many hospitals started to promote it through 
their broadcasting systems. Several TV stations broadcast 
it multiple times a day. Figure 1 shows two examples. One 
video had 5 200 000 views on one of the hosting sites, 
Tencent (Tengshun) (http:// v. qq. com/), 1 month after 
its release. Many hospitals and television stations are 
broadcasting our Stroke 1-2-0 educational video repeat-
edly on a daily basis. An increasing trend for searching 
Stroke 1-2-0 was observed (figure 2). It is also important 
to note that Stroke 1-2-0 is now written into stroke care 
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Figure 2 Searching weighted frequency of Stroke 1-2-0 extracted from Baidu Index from November 2016 to December 2018. 
As noted, there is no search of Stroke 1-2-0 in the early part of 2016; the search of Stroke 1-2-0 is gradually increasing over the 
period of 2016 to 2018, indicating an increase in interest.

guidelines in China and it should be an essential compo-
nent for stroke centre authentication. The National 
Health Commission of the People's Republic of China 
announced on 10 October 2019 that Stroke 1-2-0 should 
be used as a key educational tool for stroke awareness 
activities for the 14th World Stroke Day (29 October 2019).

study design
We designed an online survey using the professional 
online survey tool  WJX. cn (https://www. wjx. cn). The 
survey included the following key questions: (1) What is 
your demographic information? (2) Which stroke educa-
tional tool is the easiest for you to remember? (3) Do you 
know the thrombolytic time window is 4.5 hours? (4) If 
someone around you had a stroke, what would you do? 
(5) What is your attitude toward informed consent for 
thrombolytic therapy? The details of the questions are 
listed in online supplementary appendix 1. This survey 
was distributed to 30 provinces in China at two different 
time points, one in 2016 and one in 2018. It lasted only 
1 month in December 2016, to collect baseline informa-
tion without vigorous promotion, and 3 months in the 
fourth quarter of 2018. The primary end purpose was to 
determine the acceptance rate of Stroke 1-2-0 among the 
general public across the nation compared with FAST. 
That is, compared with FAST, Stroke 1-2-0 is more likely 
to be recognised by the Chinese, and the specific differ-
ences in their acceptance are analysed. The secondary 
purpose was improvement in stroke- related knowledge, 
specifically including ‘proportion of people who know 
the time window for thrombolytic therapy’, ‘proportion 

of response to stroke’ and ‘proportion of attitudes to 
informed consent for thrombolytic therapy’. From Baidu, 
the most popular online searching engine in China, we 
extracted the frequency- weighted figure of the key word 
‘Stroke 1-2-0’ from the Baidu Index (http:// index. baidu. 
com/ v2/ index. html#/) to indicate the public interest in 
our educational tool.

statistical analysis
Categorical variables were expressed as either actual 
numbers or percentages using χ2 or Fisher’s exact test. 
Statistical analysis was performed on SPSS V.20.0 (IBM 
Corp, Armonk, New York). Two- tailed p<0.05 was consid-
ered statistically significant.

resulTs
The characteristics of the responders in the survey
In 2016, a total of 3066 people from 30 different regions 
(provinces or cities) in China completed the survey. 
Major characteristics of the responders are presented 
in table 1. Most of the survey responders (89.5%) were 
between the ages of 21 to 60 years old, 11.0% of whom 
were neurologists (including physicians from neurology, 
interventional neurology and neurosurgery), and 8.2% 
were physicians who are not neurologists. City dwellers 
amounts to 87.8% of all responders. Two years later, in 
2018, 15 207 participants from 30 different regions (prov-
inces or cities) took part in our online survey; 36.2% of 
them were male, 95.0% of them were at the age range of 
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Table 1 Characteristics of the responders in 2016 and 2018

2016 (n=3066） 2018 (n=15 207)

P valueN % N %

Age 0–20 109 3.6 237 1.6

21–40 1425 46.5 7624 50.1

41–60 1319 43.0 6824 44.9

Above 60 213 6.9 522 3.4 0.000

Gender Male 1304 42.5 5500 36.2

Female 1762 57.5 9707 63.8 0.000

Academic degree Bachelor degree or above
(medical school)

992 32.4 4939 32.5

College degree
(medical school)

511 16.7 4221 27.8

Bachelor degree or above
(non- medical school)

648 21.1 2010 13.2

College degree
(non- medical school)

331 10.8 2174 14.3

High school or below 584 19.0 1863 12.3 0.000

Occupation Neurologist 336 11.0 2474 16.3

Non- neurologist physician 252 8.2 2951 19.4

Staff working in medical system except doctor 773 25.2 3189 21.0

Staff working in non- medical system 1705 55.6 6593 43.4 0.000

Area City 2693 87.8 13 424 88.3

Rural 373 12.2 1783 11.7 0.490

n is the total number of the responders of that specific year, N is the total number of the responders of the sub- variables in each main variable 
on the left column.
(1) please make sure % align with the dedicated columns, both for 2016 and 2018, it should not together with N, they belong to different 
column, 2) please make sure there is space between “n” and “is”

21 to 60 years old, 16.3% of them were neurologists and 
88.3% of all responders were city dwellers.

The acceptance of stroke 1-2-0
According to the statistical results of Question 2, we 
considered that Stroke 1-2-0 is the easiest teaching tool to 
remember by calculating the proportion of the samples 
of the acceptance of Stroke 1-2-0 in the total samples 
(table 2). The acceptance rate for Stroke 1-2-0 was 50.2%, 
compared with 19.1% for FAST among all the responders 
in 2016 (p<0.001). At the end of 2018, the acceptance 
rate of Stroke 1-2-0 increased to 82.8% (p<0.001), 
with a significant decrease in FAST acceptance to 8% 
(figure 3A). Among neurologists, acceptance for Stroke 
1-2-0 versus FAST was 44.0% and 44.9%, respectively, in 
2016. Two years later, in 2018, the acceptance rate among 
neurologists for Stroke 1-2-0 increased dramatically to 
95.9%. Similar increases were seen in other occupation 
and age groups (p<0.001). Stroke 1-2-0 was well- accepted 
among people with different academic qualifications in 
both 2016 and 2018.

The awareness of acute stroke management
At the beginning of the Stroke 1-2-0 campaign, only 
6.5% of the survey responders knew the therapeutic 

time window of intravenous recombinant tissue plas-
minogen activator; this number improved significantly 
to 32.8% after the campaign (p<0.001; figure 3B). In 
2016, only 12.6% of responders knew that it is critical 
to send someone who had a stroke to a nearby hospital 
with the capability of thrombolytic therapy, and after 
the campaign this number increased to 52.5% (p<0.001; 
figure 3C). A majority of the responders thought that an 
informed consent form should be signed before initiating 
thrombolytic therapy in 2016 (63.8%) as well as in 2018 
(58.7%). (p<0.001; figure 3D).

disCussion
This study clearly showed that Stroke 1-2-0 was well 
accepted across China. After 2 years of promotion, stroke 
awareness in China has improved significantly.

From FAsT to stroke 1-2-0
China has the largest number of stroke patients and the 
mortality and disability rate from stroke is much higher 
in China than that in well- developed countries. Unfortu-
nately, the median prehospital delay in China for stroke 
victims is more than 15 hours, even in urban cities, mainly 
due to poor awareness.2 Thus, it is critical not only to 
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Table 2 The comparison of the acceptance of FAST and Stroke 1-2-0 between 2016 and 2018

Variable

2016 2018

FAST Stroke 1-2-0 FAST Stroke 1-2-0

N1 n % n % N2 n % n %

Age 0–20 109 6 5.5 52 47.7* 237 24 10.1 169 71.3†

21–40 1425 306 21.5 710 49.8* 7624 579 7.6 6424 84.3†

41–60 1319 243 18.4 672 50.9* 6824 541 7.9 5526 81.0†

above 60 213 30 14.1 104 48.8* 522 79 15.1 378 72.4†

Academic degrees Bachelor or above
(medical school)

992 195 19.7 496 50.0* 4939 376 7.6 4470 90.5†

College degree
(medical school)

511 101 19.8 256 50.1* 4221 220 5.2 3784 89.6†

Bachelor or above
(non- medical school)

648 129 19.9 335 51.7* 2010 339 16.9 1317 65.5†

College degree
(non- medical school)

331 61 18.4 167 50.5* 2174 211 9.7 1535 70.6†

High school or below 584 99 17.0 284 48.6* 1863 77 4.1 1391 74.7†

Occupation Neurologist 336 151 44.9 148 44.0 2474 96 3.9 2373 95.9†

Non- neurologist 
physician

252 68 27.0 121 48.0* 2951 165 5.6 2735 92.7†

Staff working in medical 
system except doctors

773 161 20.8 407 52.7* 3189 273 8.6 2770 86.9†

Staff working in non- 
medical system

1705 205 12.0 862 50.6* 6593 689 10.5 4619 70.1

N1 represents the total number of responders for the main variables in 2016. N2 represents the number of responders for the main variables 
in 2018. n represents the number of the responders for the defined sub- variables with the N1 or N2.
*Means p<0.001 between the acceptance rate of FAST and Stroke1-2-0 in 2016.
†Means p<0.001 between the acceptance rate of Stroke1-2-0 in 2016 and 2018.

establish a network of thrombolytic therapy stroke centres, 
but it is also critical to promote public stroke awareness. 
While various stroke identification tools have been devel-
oped, FAST was the most popular due to its simplicity and 
it was adopted in many countries and regions. FAST has 
been used in China as a stroke awareness education tool 
for over a decade. Its effectiveness, however, is doubtful 
in China, with its large population with various education 
levels and cultural backgrounds, as evidenced by the long 
prehospital delays and poor stroke awareness reported 
in the past.9 Stroke 1-2-0, a novel education programme 
based on FAST, eliminates the language barrier for the 
Chinese lay public. Through 2 years’ promotion, the 
acceptance rate of Stroke 1-2-0 increased from 2016 to 
2018, with a significant decrease in FAST acceptance. 
Stroke 1-2-0 was well- accepted by people in different 
age groups with different academic backgrounds. Most 
importantly, the acceptance rate of Stroke 1-2-0 among 
neurologists increased dramatically from 2016 to 2018, 
a major shift of concept. The acceptance of Stroke 1-2-0 
was also evident by its massive media coverage. We believe 
that the acceptance of Stroke 1-2-0 will sustain its promo-
tion over the years to come. Moreover, FAST will co- exist 
with Stroke 1-2-0 for quite a long time since English is the 

most popular second language in China and some of the 
experts still believe FAST is better than Stroke 1-2-0.

The impact on stroke awareness
A vast majority, 93.5%, of the people who responded to 
the initial basic survey had never heard about the time- 
sensitive thrombolytic therapeutic window for stroke 
treatment. Thus, it is critical not only to establish the 
network of thrombolytic therapy stroke centres, but also 
to improve awareness among the people to send stroke 
patients to the closest stroke centre or hospital where 
thrombolytic therapy is available. Despite improvement, 
the proportion of people who don’t know the throm-
bolytic therapeutic treatment window of opportunity is 
still as high as 67%. A majority of people do not realise 
the importance of stroke symptom identification and of 
sending a stroke patient to a nearby hospital immediately. 
As indicated in our survey results of 2016, only a small 
portion of the responders chose a nearby hospital that 
has the capability to perform thrombolytic therapy. After 
2 years of promotion of Stroke 1-2-0, the proportion of 
responders choosing a nearby hospital with thrombo-
lytic therapy available has risen significantly. Consent for 
thrombolytic therapy from the patient or family member 
is not needed in the USA, however an informed consent 
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Figure 3 The impact of the Stroke1-2-0 campaign. (A) The acceptance rate of Stroke1-2-0 in 2016 and 2018; (B) Awareness of 
the thrombolytic time window for intravenous recombinant tissue plasminogen activator in 2016 and 2018; (C) How to choose 
a hospital after a stroke in 2016 and 2018? (D) Need for consent in 2016 and 2018. NH,nearby hospital; SC, stroke centreor 
facility with stroke care capability.

is needed in all hospitals in China. Informed consent by 
patient or family has been a significant hurdle in reducing 
the delay time to access time- sensitive thrombolytic 
therapy. Despite our effort, the majority of the responders 
still believe that a consent is needed for thrombectomy. 
We believe that public education for stroke can shorten 
the time to obtain the necessary consent form. Elimina-
tion of the need for patient or family consent should be 
considered and promoted by the hospitals and by profes-
sional society leaders.9 This idea should be also supported 
by policy regulations to support neurologists and physi-
cians who are eligible to perform thrombolytic therapy in 
a timely manner.

The implications
The implications of this study are enormous. With the 
availability of thrombolytic therapy and thrombectomy, 
prehospital delay has become the most critical limiting 
factor for rescue of stroke patients. Prehospital delay 
remains a major issue, especially in developing countries. 

Based on our recent review of available data and summary 
statement after an international symposium on stroke 
prehospital delay, we believe that the prehospital delay 
is a global health issue and a crisis needing immediate 
action.9 We believe that negative results of educational 
efforts may be caused by either using inappropriate 
tools or by non- vigorous implementation efforts. There 
is no shortcut to improve stroke awareness in the public 
domain. The use of a proper tool to improve stroke 
awareness is one of the most critical pathways to reduce 
prehospital delay globally.

limitations of the study
The major limitation of this study is that it was an online 
survey type of investigation and we do not know how 
much of the potential audience that has been reached, 
we do not know what the response rate is and we do 
not know the opinion of these who received the survey 
but did not complete the survey. Moreover, in our 
survey population, the number of responders from 
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urban residents are much larger than that from rural 
residents, so the representativeness of the survey popu-
lation in the overall population may be affected. Subse-
quent studies focussing on rural areas may be needed. 
The main reason for this is that urban residents might 
be more concerned about medical knowledge and have 
higher enthusiasm for questionnaires. It is important to 
note that the two survey populations were not exactly 
matched, thus, the result of the comparison could 
potentially be biassed. Well- controlled studies will be 
needed in the future. Finally, it is unclear in this study 
whether the Stroke 1-2-0 has had an effect on the rate of 
thrombolysis treatment, or the mortality and disability 
rate after a stroke. Further studies need to be carried out 
on a much larger scale to demonstrate the effectiveness 
of this new education tool.

ConClusions
Stroke1-2-0 as a novel stroke awareness programme is well- 
implemented and accepted, and is generating profound 
improvement in stroke awareness in various domains in 
China in a 2 year time frame. Consistent and vigorous 
education efforts using Stroke1-2-0 should continue 
in the future. We are actively collecting data to demon-
strate whether our effort could reduce prehospital delay, 
increase thrombolytic utilisation rates and subsequently 
improve stroke mortality and morbidity.
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