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ABSTRACT

Introduction. Different categories of hospitals in China have varying levels of patient education. Stroke recognition and 
emergency medical services (EMS) usage in patients appears to be closely associated with patient education in hospital. This 
study aimed to explore the effect of hospital classification in China on a patient’s ability to recognise stroke symptoms and the 
likelihood of using the EMS.

Material and methods. A cross-sectional, community-based study was conducted from January to May 2017, and 1,426 re-
sidents who had previously been hospitalised were analysed. The patients involved in the study were from 69 administrative 
areas in China. Multivariable logistic regression models were developed separately for primary, secondary, and tertiary hospitals 
to identify the associations between hospital grades and patient stroke recognition or the prospects of them using the EMS.

Results. Among the 1,426 patients studied, 725 had been admitted to tertiary hospitals, 448 to secondary hospitals, and 253 
to primary hospitals. According to univariate analysis, tertiary hospital patients were more likely to use the EMS than patients 
in primary and secondary hospitals. The difference therein was still significant after full adjustment.

Conclusions. Patients in tertiary hospitals were significantly more likely to use the EMS promptly compared to patients in pri-
mary or secondary hospitals. Therefore, patient education on timely EMS usage at stroke onset should be enhanced in primary 
and secondary hospitals in China.
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Introduction

Ischaemic stroke has been the leading cause of death and 
disability in China since 2008 [1–3]. Prompt and effective 
medical treatment has a beneficial impact on the prognosis 
and survival of stroke patients. Many guidelines and literature 
reports on stroke care recommend that the correct response to 
stroke onset is to use the emergency medical services (EMS). 
The ambulances play an important role in the efficient transfer 
of patients and act as mobile stroke units, which improves the 

efficiency of hospital emergency treatment of stroke patients 
[4]. Hence, patient awareness of stroke symptoms and the EMS 
is vital to ensure timely medical assistance and a favourable 
prognosis [5]. However, Chinese people still have poor aware-
ness of stroke symptoms and treatment compared to people in 
developed countries [6]. It is very important to improve stroke 
knowledge among Chinese people.

In recent decades, there have been thousands of new 
hospitals built in China [7]. Chinese hospitals are classified 
into three grades: primary, secondary, and tertiary, according 
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to their ability to provide medical care and patient education, 
and perform medical research. A tertiary hospital is defined 
as a regional medical institution that provides comprehensive 
and specialist health services [8]. 

However, very little research has focused on the effect of 
hospital classification on patient awareness of stroke symp-
toms. The ability of patients to recognise and respond correctly 
to stroke onset is an effective indicator for the indirect assess-
ment of stroke education. Hence, stroke patients with previous 
hospitalisation experience should make for a suitable sample 
group because of the possibility that they have received stroke 
education in the hospital. Therefore, this study was aimed 
at evaluating the health education status of stroke patients 
admitted to different classifications of hospitals in China, by 
measuring their ability to recognise stroke symptoms and their 
intent to use the EMS.

Material and methods

Study design and participants
This study was based on the FAST-RIGHT study, which is 

a part of the China National Stroke Screening Survey (CNSSS) 
[9], the details of which are thoroughly set out on the CNSSS 
official website [10]. The CNSSS was a nationwide, cross-sec-
tional, community-based survey with a two-stage, stratified 
sampling framework based on county-level demographic data. 

Residents underwent screening assessments for our study 
between 1 January, 2017 and 31 May, 2017 [11]. 

The criterion for participants was as follows: residents aged 
40 years or older in each community of the 221 administrative 
areas located in 31 provinces of mainland China [11]. Only 
residents aged 40 years and older were screened, and those 
who had a history of cerebral vascular disease (CVD) between 
2014 and 2017 were enlisted [11]. 

The FAST-RIGHT study gathered a subgroup of residents 
from 69 administrative areas; most provinces were accounted 
for in the subgroup. Face-to-face interviews were conducted 
to ensure credibility, accuracy, and integrity. In addition to 
the standard questionnaire, four supplementary questions 
were asked relating to the interviewee’s awareness of the main 
stroke symptoms and actions connected to them (see the 
supplementary material for details). 

The FAST-RIGHT study was approved by the central ethics 
committee of the Peking Union Medical College Hospital, 
the principal study centre. All participants provided written 
consent allowing access to their patient information. 

Procedure
Trained staff conducted the assessments using a standard 

questionnaire, covering socio-demographics, family history, 
medical status, and lifestyle factors. In accordance with the 
FAST-RIGHT study, four questions regarding stroke awareness 
and associated responses were asked. The screening data from 
the questionnaires was transferred to an electronic database 

by an experienced data manager who examined it in detail for 
errors and completeness. After completing the questionnaire 
survey, the participants received stroke-related education. 

A participant’s unprompted recognition of facial droop-
ing, arm weakness, and speech disturbance (slurred speech 
or word-finding difficulties) was regarded as an awareness 
of stroke symptoms [12]. Calling the EMS immediately after 
the onset of any of these symptoms was defined as the cor-
rect response to stroke symptoms. Risk factors evaluated in 
the questionnaire included hypertension, diabetes mellitus, 
dyslipidemia, overweight/obesity, history of atrial fibrillation 
or valvular heart disease, smoking, physical inactivity, and 
a family history of stroke, based on the standard definitions 
(see the online-only data supplement). 

A total of 1,520 participants surveyed had experienced 
a recent (i.e. between 2014 and 2017) stroke. One was excluded 
for lack of official hospitalisation records; the other 1,519 had 
proven hospitalisation records between 2014 and 2017. Of 
these, 93 were hospitalised more than once during this pe-
riod, while the remaining 1,426 had only one hospitalisation 
experience. There was no significant difference in the baseline 
data between those hospitalised once and those hospitalised 
more than once (see suppl. Tab. S1). The 1,426 participants 
who had experienced a stroke with a single episode of hospi-
talisation between 2014 and 2017 were chosen as the sample 
group for this study.

Demographic characteristics were classified by sex 
(male or female); age group (40–49, 50–59, 60–69, 70–79,  
or 80–99 years); education level (below middle school, mid-
dle school, high school, or college graduate); and personal 
income (≤ 5,000, 5,000–20,000, and ≥ 20,000 yuan/month). 
The thirty-one provinces in mainland China were separated 
into two economic development groups according to their 
2016 gross domestic product (GDP) per capita ranking 
(ranked as 1–11 and 12–31, as per the 2016 Provincial Sta-
tistical Bureau) [13]. In addition, hospitals were designated 
as primary,  secondary,  or  tertiary  institutions based on 
comprehensive hospital grading management standards [14] 
(see the online data supplement for further details on the 
Chinese hospital classification). This study considered four 
ways in which patients obtain medical care: hospitalisation, 
the involvement of emergency services, outpatient referral, and 
general practitioner (GP, family doctor). A modified Rankin 
scale (mRS) score was employed to measure the severity of the 
stroke among patients with different approaches.

Statistical analysis
Differences in the baseline characteristics of patients ad-

mitted to tertiary hospitals and those admitted to primary and 
secondary hospitals were assessed using χ2 tests. The stroke 
recognition rate (SRR) and the correct action rate (CAR) were 
assessed separately for each hospital category. Multivariable 
logistic regression was conducted to analyse the relation-
ship between hospital classification, stroke awareness, and 
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181,723 participants
Recorded in FAST-RIGHT study

Exclude
181,433 lack of CVD* history

6,290 with CVD history
4,770 with old CVD history

1,520 participants with new stroke between 2014 
and 2017

Exclude 
4,770 with old CVD history

1,520 participants with new stroke between 2014 
and 2017

1 without recorded hospitalisation history 
in this period

1,519 participants with recorded hospitalisation
 history

Exclude
1 without recorded hospitalisation history

between 2014 and 2017

1,519 participants with new stroke and recorded
hospitalisation history between 2014 and 2017

1,426 only one recorded hospitalisation
93 more than once recorded hospitalisation

Exclude
 93 hospitalised more than once

between 2014 and 2017

1,426 only one recorded hospitalisation between
2014 and 2017

726 in tertiary hospital
448 in secondary hospital

253 in primary hospital

Figure 1. Flow chart of study selection. CVD — cerebrovascular disease

subsequent EMS usage. Additionally, different models were 
established to adjust for other potential confounding factors. 
All analyses were conducted using SAS version 9.3 software, 
taking a standard two-sided p value (< 0.05) as statistically 
significant. 

Results

Of the 1,426 patients analysed in this study (Fig. 1), 
725 were admitted to tertiary hospitals, 448 to secondary 
hospitals, and 253 to primary hospitals. Patient education 
level, monthly income, knowledge about stroke, the prevalence 

of stroke in their family or community, the ways in which 
they obtained medical care, mRS score, and the economic 
development of the province where the hospital was situated, 
all differed significantly between the patients in the different 
hospital classifications. The baseline data is set out in Table 1.  
Patients in tertiary hospitals tended to have higher income 
and education levels than did those in primary and secondary 
hospitals. Moreover, the tertiary hospitals in this study were 
themselves inclined to be situated in provinces with higher 
GDP per capita. Patients in tertiary hospitals tended to have 
a higher mRS score compared to other patients, yet there was 
no significant difference in value. Furthermore, patients who 
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used the EMS to seek medical care also did not have higher 
mRS scores than others (see suppl. Tab. S2).

Univariate analysis indicated that patients admitted to 
tertiary hospitals had a significantly higher CAR than pa-
tients admitted to primary and secondary hospitals, as set out 
in Table 2 (79.6% vs. 53.0%/60.7%, p < 0.0001). The tertiary 
hospital group was more inclined to use the EMS immedi-
ately after stroke onset, as evidenced by multivariate analysis. 
Moreover, this association was statistically significant in the 
final model, after full adjustment, as seen in Figure 2 (ter-
tiary vs. secondary OR: 0.44, 95% CI 0.33–0.52, p < 0.0001, 
Fig. 2; tertiary vs. primary OR: 0.39, 95% CI 0.26–0.53,  
p < 0.0001, Fig. 2). 

Despite these results, and when compared to other hos-
pitals, hospitalisation in tertiary hospitals did not increase 
the probability of recognising stroke symptoms consistently 
across the four different logistic models (Fig. 2). However, we 
observed that patients in emergency departments were signif-
icantly more likely (88.2%) to use the EMS immediately than 
were patients under non-emergency care: in hospitalisation 
(67.0%), as outpatients (69.9%), or those who had seen a GP 
(42.9%), as set out in Table 3. 

In subgroup analysis of the tertiary hospital group, patients 
with a higher personal income also showed significantly higher 
stroke recognition than did those with lower incomes (91.2% 
vs. 85.5%), as illustrated in Table 4. Patients in provinces with 
higher GDP per capita were less likely to use the EMS at stroke 
onset than were those in lower GDP areas (74.4% vs. 82.1%), 
as shown in Table 4. In the baseline data of tertiary hospital 
patients who sought different means of obtaining medical care, 
emergency patients tended to have better knowledge about 
strokes than did others. Moreover, patients in economically 
developed provinces preferred to be outpatients rather than to 
use the EMS or other medical approaches (see suppl. Tab. S3). 
However, tertiary hospital patients with a higher educational 
level (college or above) did not have a significantly higher SRR 
or CAR than did patients with a lower educational level (high 
school or below), as shown in Table 4.

Discussion 

Our study reveals that hospital classification is signifi-
cantly related to a patient’s intent to use the EMS. Tertiary 
hospital patients were more likely to use the EMS following 
stroke onset than were primary or secondary hospital patients. 
This study is the first large-scale study in China to address 
this topic using a very representative sample. It is clear that 
tertiary hospitals are better equipped with more modern med-
ical resources, and that the cost of staying in them is higher 
than in other hospitals [15, 16]. Our findings indicate that 
primary or secondary hospital patients may not be as health 
aware as tertiary hospital patients, and may exhibit a lack of 
knowledge regarding stroke and EMS utilisation because of 
inadequate in-hospital education [17-19]. Prompt recognition 

of the symptoms of a stroke is essential. However, data from 
three cities in China reveals that public awareness of stroke 
symptoms and treatment remains poor, and that only 18.8% 
of people use the EMS at stroke onset [20]. In China, there 
are many shortcomings regarding public awareness of stroke 
symptoms and the proper course of action after stroke onset, 
although stroke-related in-hospital education has played a sig-
nificant role in addressing these inadequacies [21]. Education 
conducted in hospitals has been shown to comprise 13-51% 
of the knowledge source for strokes [22, 23]. The quality of 
facilities and in-hospital education in tertiary hospitals is much 
better than that in primary or secondary hospitals. As a result, 
patients in primary or secondary hospitals require better 
stroke-related education so as to improve their awareness of 
the correct response at stroke onset.

This study also revealed that there was no significant 
difference in the level of stroke awareness among patients in 
hospitals with different classification levels, which indicates 
that in-hospital education about stroke recognition must be 
improved in all hospital categories. Although many hospi-
tals in China provide varied educational support (including 
paper-based materials, audio-visual materials, and lectures), 
patient knowledge about stroke is still lacking. Previous studies 
have confirmed that, at the time of discharge, most patients in 
China had little knowledge regarding strokes [24, 25]. Research 
has also shown that there is no significant correlation between 
patients’ awareness of stroke signs and the likelihood of them 
using the EMS immediately at stroke onset [25, 26]. 

The data analysis in this study showed a significant dif-
ference in the CAR after stroke depending on which medical 
service the patient sought. Emergency patients were signif-
icantly more likely to use the EMS after stroke onset than 
were patients who used other facilities. The reasons for this 
are unclear. Because emergency medicine is a new specialism 
in China [14], many Chinese people may not know much 
about the convenience and suitability of EMS usage. Howev-
er, patients admitted to hospitals in China via the EMS have 
a significantly higher rate of rt-PA usage rate than do patients 
admitted through other approaches (12.1% vs. 2.3%) [27]. 
In addition, emergency patients may know more about the 
benefit of EMS utilisation due to their previous EMS usage 
experience [4]. However, studies have shown that the rate of 
EMS usage after stroke onset in China is much lower than that 
in Western countries [25, 28, 29]. This finding suggests that 
China needs more health education campaigns to increase 
public awareness about the benefits of obtaining immediate 
EMS support. 

In this study, SRR (85.7% vs. 81.7%) and CAR (68.9% 
vs. 60.9%) in patients with a history of CVD seemed to be 
higher than that of other participants in the FAST-RIGHT 
study [11]. Thus, the increased awareness of CVD patients 
regarding stroke symptoms and the correct response might be 
related to their experience of stroke. However, the difference 
between patients with and without a history of CVD in SRR 
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Table 1. Baseline data of patients in different grades of hospital in China

Patients Tertiary Secondary Primary hospitals P-value

n/N (%) n/N (%) n/N (%)

Age [years] 0.2259

40–49 33/725 (4.6) 12/448 (2.7) 11/253 (4.3)

50–59 124/725 (17.1) 66/448 (14.7) 46/253 (18.2)

60–69 263/725 (36.3) 173/448 (38.6) 84/253 (33.2)

70–79 225/725 (31.0) 133/448 (29.7) 88/253 (34.8)

80–99 80/725 (11.0) 64/448  (14.3) 24/253 (9.5)

Gender

Male 358/725 (49.4) 202/448 (45.1) 104/253 (41.1) 0.0570

Female 367/725 (50.6) 246/448 (54.9) 149/253 (58.9)

Province (GDP per capita)a < 0.0001

High 234/725 (44.7) 182/448 (40.6) 108/253 (42.7)

Low 491/725 (67.7) 266/448 (59.4) 145/253 (57.3)

Residence < 0.0001

Urban 432/725 (59.6) 196/448 (43.8) 65/253 (25.7)

Rural 293/725 (40.4) 252/448 (56.2) 188/253 (74.3)

Educational level < 0.0001

≤ Primary 333/725 (45.9) 257/448 (53.4) 172/253 (68.0)

Middle/high school 353/725 (48.7) 166/448 (37.1) 74/253 (29.3)

College/higher 39/725 (5.4) 25/448 (5.6) 7/253 (2.8)

Personal monthly income [yuan] < 0.0001

< 5,000 221/725  (30.5) 202/448 (45.1) 155/253 (61.3)

5,000–20,000 207/725 (28.6) 143/448 (31.9) 60/253 (23.7)

> 20,000 297/725 (41.0) 103/448 (23.0) 38/253 (15.0)

Avenuesb

< 2 341/725 (47.0) 238/448 (53.1) 152/253 (60.1) 0.0011

2–4 345/725 (47.6) 199/448 (44.4) 94/253 (37.2)

> 5 39/725 (5.4) 11/448 (2.5) 7/253 (2.8)

Previous heart disease

No 604/725 (83.3) 377/448 (84.2) 219/253 (86.6) 0.4756

Yes 121/725 (16.6) 71/448 (15.9) 34/253 (13.4)

Previous diabetes mellitusc

No 571/724 (78.9) 365/448 (81.5) 208/253 (82.2) 0.3843

Yes 153/724 (21.1) 83/448 (18.5) 45/253 (17.8)

Previous hypertension

No 251/725 (34.6) 138/448 (30.8) 69/253 (27.3) 0.0757

Yes 474/725 (65.4) 310/448 (69.2) 184/253 (72.7)

Previous hyperlipidemia 0.0544

No 510/725 (70.3) 295/448 (65.9) 188/253 (74.3)

Yes 215/725 (29.7) 153/448 (34.2) 65/253 (25.7)

Æ
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Patients Tertiary Secondary Primary hospitals P-value

Family history of stroke < 0.0001

No 534/725 (73.7) 314/448 (70.0) 200/253 (79.1)

Yes 146/725 (20.1) 128/448 (28.6) 50/253 (19.8)

Unknown 45/725 (6.2) 6/448 (1.3) 3/253 (1.2)

Stroke in othersd 0.0034

No 429/725 (59.2) 302/448 (67.4) 173/253 (68.4)

Yes 296/725 (40.8) 146/448 (32.6) 80/253 (31.6)

Ways in which patient obtains medical care < 0.0001

Hospitalisation 550/725 (75.9) 372/448 (83.0) 152/253 (60.1)

Emergency 103/725 (14.2) 15/448 (3.4) 1/253 (0.4)

Outpatient 72/725 (9.9) 61/448 (13.6) 86/253 (34.0)

GP 0/725 (0.0) 0/448 (0.0) 14/253 (5.5)

mRS scoree < 0.0001

0 239/725 (33.0) 136/448 (30.4) 116/253 (45.9)

1 349/725 (48.1) 223/448 (49.8) 127/253 (50.2)

2 89/725 (12.3) 56/448 (12.5) 8/253 (3.2)

3 40/725 (5.5) 25/448 (5.6) 0/253

4 6/725 (0.8) 8/448 (1.8) 1/253 (0.4)

5 2/725 (0.2) 0/448 1/253 (0.4)

Living statusf 0.1610

With family 684/725 (94.3) 410/448 (91.5) 234/253 (92.5)

With others 41/725(5.7) 38,448 (8.5) 19,253 (7.5)

a
31 provinces of China are ranked by their gross domestic product (GDP) per capita in 2016; those ranking 1–10 are defined as high, those ranking 11–20 are defined as middle, and those ranking 21–31 are 

defined as low; 
b

Number of avenues taken to learn about acute stroke; 
c
Missing data 1 in previous diabetes mellitus in tertiary hospital patients; 

d
Relatives or colleagues who have suffered an acute stroke; 

e
mRS score – modified Rankin Scale score; 

f ‘
With family’ includes living with spouse/children; ‘With others’ includes being single, living in a nursing home, and living with other people

Table 1 cont. Baseline data of patients in different grades of hospital in China

and CAR was marginal. This indicates that public education 
concerning secondary prevention of stroke in China still 
requires improvement [30, 31]. 

According to previous research [24, 32, 33], individuals 
with higher personal incomes tend to know more about stroke 
symptoms, and those with higher incomes consistently exhibit 
greater concerns about their health [17]. Similarly, in our study, 
patients with higher personal incomes were significantly more 
likely to have better stroke knowledge. This might be associ-
ated with the unequal distribution of healthcare resources 
in China [34]. As shown in our study, patients with higher 
incomes are more inclined to be treated in tertiary hospitals. 
Thus, they might have more stroke knowledge because of the 
better in-hospital education available in those institutions. 
Furthermore, high-income patients tend to exhibit higher 
levels of education and greater awareness of health and thus 
may have accumulated more health-related knowledge. In con-
trast, according to our research, patients with lower incomes 
may not only lack knowledge regarding strokes, but may also 
favour primary or secondary hospitals. 

Therefore, in-hospital education in primary and secondary 
hospitals needs to be improved and adapted in order to raise 
awareness among people with lower income levels. To this end, 
there is a need for education campaigns specifically directed 
at low-income populations. Furthermore, the construction of 
‘emergency green channels’ to provide timely and efficient care 
to stroke patients in hospital emergency departments should 
be prioritised [20, 28].

Surprisingly, residents in economically more developed 
provinces were less likely to use the EMS immediately follow-
ing stroke onset than were residents in less economically de-
veloped provinces. There may be several explanations for this 
phenomenon. Firstly, populations in economically advanced 
regions tend to own cars and have access to advanced trans-
port systems, making it convenient to use medical facilities 
other than the EMS, such as outpatient services [14, 15, 35]. 
Secondly, many studies have shown that the main challenges 
in stroke management in China are pre-hospital delays and 
a relatively low thrombolysis rate, while the main benefits of 
the EMS are quicker triage and higher rates of thrombolysis 
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0.0 0.5 1.0 1.5

Stroke recognition OR (95%CI)

More likely to recognise strokeLess likely to recognise stroke

Secondary vs. tertiary

Model 4 0.80 (0.56–1.15)

Model 3 0.75 (0.52–1.06)

Model  2 0.69 (049–0.97)

Model 1 0.68 (0.49–0.94)

0.0 0.5 1.0 1.5

Stroke recognition OR (95%CI)

More likely to recognise strokeLess likely to recognise stroke

Secondary vs. tertiary

Model 4 1.19 (0.73–1.93)

Model 3 0.94 (0.60–1.49)

Model  2 0.88 (0.56–1.37)

Model 1 0.89 (0.58–1.36)

2.0

0.0 0.2 0.8 1.0

Correct action OR (95%CI)

More likely to call EMSLess likely to call EMS

Secondary vs. tertiary

Model 4 044 (0.33–0.59)

Model 3 0.41 (0.31–054)

Model  2 0.41 (0.31–0.52)

Model 1 0.40 (0.31–0.52)

0.60.4 0.0 0.2 0.8 1.0

Correct action OR (95%CI)

Less  likely to call EMSMore likely to call EMS

Primary vs. tertiary

Model 4 0.37 (0264–1.531

Model 3 0.34 (0.25–0.48) 

Model  2 0.34 (0.25–0.49)

Model 1 0.29 (021–0.39)

0.60.4

Figure 2. Different logistic regression models presenting associations between hospital classification and stroke recognition or calling EMS.  
Model 1: Unadjusted; Model 2: Adjusted by age, gender, hospital location, hospital type and cerebral vascular disease, hypertension, diabe-
tes, and dyslipidemia; Model 3: Adjusted by age, gender, hospital location, hospital type, cerebral vascular disease, hypertension, diabetes 
and dyslipidemia, educational status, income status, living status, and number of ways to learn about stroke; Model 4: Adjusted by age, 
gender, hospital location, hospital type, cerebral vascular disease, hypertension, diabetes and dyslipidemia, educational status, income sta-
tus, living status, number of avenues to learn about stroke, stroke in family and community, and approach to seeking medical intervention. 
CI — confidence interval; EMS — Emergency Medical Services; OR — odds ratio

Table 2. Rate of stroke awareness and rate of correct response after acute stroke in patients of primary/secondary/tertiary hospital

Rate Tertiary Secondary Primary hospitals P-value

Stroke awareness n/N (%) [95% OR] 631/725 (87.9) 
[85.5–90.2]

372/448 (83.0) 
[79.6–86.5]

219/253 (86.6) 
[82.4–90.8]

0.0657

Correct response n/N (%) [95% OR] 577/725 (79.6) 
[76.7–82.5]

272/448 (60.7) 
[56.2–65.2]

134/253 (53.0) 
[46.8–59.3]

< 0.0001

OR — odds ratio

[27, 36]. Pre-hospital delays are often substantial in China, 
even with the availability of emergency departments, because 
of staff shortages and a lack of training [37]. Also, health educa-
tion regarding EMS usage following stroke onset is inadequate 
[38, 39]. Therefore, some people in economically developed 
provinces may prefer to use more convenient private transport 
rather than the EMS to reach hospital after stroke onset. 

Another concern is that the patients in wealthier areas may 
not always have advanced health awareness. It has been suggested 
that health awareness might, in fact, be greater among individuals 

in some less developed regions than in high- and middle-income 
regions. [40]. To explore other possible reasons for this result, 
further analysis and research are required. The relatively low rate 
of EMS usage in economically developed regions should be noted 
by the government and relevant policymakers. Coordinated efforts 
by the government, community and hospital leaders, and doctors 
are required to support public education regarding strokes and 
secondary prevention in some more economically developed 
provinces. Social media can be a valuable tool to promote health 
awareness among people in economically developed regions [7, 41]. 
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Table 3. Stroke recognition rate (SRR) and correct action rate (CAR) in individuals with different ways of obtaining medical care among patients hospitalised once

Rate Hospitalisation Emergency Outpatient GP P-value

Stroke awareness n/N (%) 921/1,074 
(85.8)

111/119 
(93.3)

185/219 
(84.5)

11/14 
(78.6)

0.0945

Correct response n/N (%) 719/1,074 
(67.0)

105/119 
(88.2)

153/219 
(69.9)

6/14 
(42.9)

< 0.0001

Table 4. Stroke recognition rate (SRR) and correct action rate (CAR) of patients in provinces with high or low gross domestic product (GDP) per capita* and 
with or without high income level and high educational level among tertiary hospital group

Rate/location High GDP per capita Low GDP per capita P-value

Stroke awareness n/N (%) 206/234 (88.0) 431/491 (87.8) 0.9220

Correct response n/N (%) 174/234 (74.4) 403/491 (82.1) 0.0159

Rate/income < 20,000 yuan/month ≥ 20,000 yuan/month

Stroke awareness n/N (%) 366/428 (85.5) 271/297 (91.2) 0.0201

Correct response n/N (%) 331/428 (77.3) 246/297 (82.8) 0.0712

Rate/education ≥ College ≤ High school

Stroke awareness n/N (%) 36/39 (92.3) 601/686 (87.6) 0.3821

Correct response n/N (%) 29/39 (74.4) 548/686 (79.9) 0.4051

*31 provinces in China ranked by their GDP per capita in 2016; those ranking 1–10 are defined as high, those ranking 11–31 are defined as low

It should be recognised that this study has several lim-
itations. Firstly, analysis bias may be present because of the 
imbalance in the participating hospitals. Approximately 50% 
of patients analysed in this study were in tertiary hospitals, 
which is slightly inconsistent with actual patient distribution 
as demonstrated in previous research [20, 42]. Additionally, 
our study is based on a questionnaire survey which is designed 
to evaluate the individuals’ intentions, rather than recording 
real-life responses. Thus, the results are not conclusive re-
garding the association between hospital classification and 
patient knowledge about stroke and EMS. Additionally, there 
is a need for research on in-hospital education regarding stroke 
in China: hence, this study does not examine the nature of 
in-hospital education programmes implemented in primary, 
secondary or tertiary hospitals that are aimed at improving 
stroke recognition and/or appropriate responses. Besides, there 
is a lack of data on the quality of in-hospital education at each 
centre in this research. There has been little research into how 
in-hospital education regarding strokes is delivered. A fuller 
understanding of in-hospital education of stroke knowledge 
could be a future research direction. Finally, the multistage, 
non-random sampling design and selection in the CNSSS 
could bias the rates of stroke recognition, EMS usage, and 
their associated factors [11].

Conclusions

This study demonstrates that the classification of a hospital 
is significantly associated with a patient’s correct response rate 

to stroke onset in China. It is vital for medical staff in primary 
and secondary hospitals to inform their patients about the im-
portance of well-timed EMS utilisation following the onset of 
stroke symptoms so as to reduce pre-hospital delay. Emergency 
patients had a significantly higher CAR compared to patients 
who sought other medical care services in tertiary hospitals. 

This suggests insufficient public awareness of EMS usage 
in China. Therefore, not only must public education on stroke 
recognition be improved, but prompt EMS usage must also be 
vigorously advocated in order to reduce pre-hospital delay. 
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