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Abstract

Background: Thrombolytic therapy within 6 hours of the onset
of symptoms significantly improves clinical outcomes in
patients with ischemic stroke, but many patients failed to
receive timely treatment in China. The factors contributing to
such admission delays in China remain largely unknown. We
sought to identify important risk factors of admission delay after
ischemic stroke in an urban tertiary care setting in China.

Methods: In a cross-sectional study, data were collected from
273 ischemic stroke patients admitted to a major tertiary care
centre in Kaifeng city, China, between July 2011 and
December 2011. Admission delay was defined as admission
time >6 hours from onset of symptoms to arrival at the hospital.

Results: Admission delay occurred in 163 out of 273 patients
(59.7%). Bivariate analyses showed that the factors
significantly influencing admission delay were place of
residence, education, type of employment, type of medical
insurance, time of onset of symptoms, concerns about high
cost of treatment, referral from a community hospital and
patient’s stroke-related knowledge (P<0.05). Multivariate
logistic regression analyses revealed that the significant risk
factors of admission delay were referral from a community
hospital, patient’s poor stroke-related knowledge and living with
a spouse.

Conclusions: Admission delays are common, and certain
modifiable risk factors (timely patient transfer, stroke
knowledge and living pattern) may be targeted to reduce the
frequency of such delays for improved outcomes in ischemic
stroke patients in an urban tertiary care setting in China. Large
multi-center studies in China are needed to confirm the
findings.
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Introduction
Ischemic stroke is a major cause of death in many countries, and

fatality rate in ischemic stroke patients is about 20% to 30% in China
[1]. According to the third National Sampling Survey of Chinese
residents on causes of death, cerebrovascular disease has become the
leading cause of death in China, and stroke mortality is higher in rural
areas than in urban areas [2]. Thrombolysis with intravenous
recombinant tissue plasminogen activator is widely accepted as an
effective treatment for ischemic stroke especially in acute phase.
However, this strategy is effective only if the treatment can be initiated
within the time window of about 4.5 hours after the onset of
symptoms [3,4]. In China, early thrombolysis refers to the treatment
initiated within 6 hours after the onset of stroke symptoms. However,
many patients arrive at the hospital too late to receive effective
thrombolytic therapy, and consequently miss the best treatment time
window. For example, a study in the Temple of Heaven Hospital in
Beijing showed that only 38% of ischemic stroke patients arrived in the
hospital within 3 hours of onset of symptoms, and only about half
(53.5%) of patients arrived within 6 hours [5]. Another study on
Chinese farmers with acute ischemic stroke found that only 3 of 144
cases (2.1%) arrived in hospital within 6 hours of onset of symptoms
[6]. Knowledge on the risk factors of admission delay is critical for
developing effective preventive measures to reduce the frequency of
such delays for timely treatment to decrease the risk of mortality and
disability after ischemic stroke. However, the factors contributing to
such admission delays in China remain largely unknown. We sought
to identify important risk factors of admission delay in ischemic stroke
patients in an urban tertiary care setting in China.

Methods

Ethics statement
The study was approved by the research ethics committee of Henan

University. Written informed consent was obtained from all study
participants.

Design and participants
This was a cross-sectional study. Ischemic stroke patients were

recruited and data were collected between July 15, 2011 and December
15, 2011 at the neurology department of Hai-He Hospital of Henan
University, Kaifeng, China. The hospital is the largest tertiary care
center in the city, with a catchment population of about five million
residents. The stroke team included neurologists and nurses
specialized in acute stroke therapy. All neurologists and nurses worked
six days a week. During nighttime and weekends, there were at least
one neurologist and one nurse on duty.

Admission time was defined as the duration between the
identification of first symptoms and arrival at the hospital’s emergency
room. If the study hospital was not the primary hospital for the
diagnosis, the patient should not have been referred from more than
one hospital to be eligible for participation in this study. The time of
onset of symptoms was obtained from the patient, or any available
witnesses, or extracted from the medical records. Admission delay was
defined as admission time >6 hours following the onset of symptoms.

All patients were diagnosed with ischemic stroke confirmed by
computed tomography (CT) or magnetic resonance imaging (MRI),
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based on the fourth Chinese National Conference’s recommendations
on the diagnosis of cerebrovascular diseases [7]. The inclusion criteria
were patients with focal neurological symptoms, age >18 years,
consciousness and no serious cognitive impairment, and no serious
complications at the time of diagnosis. Exclusion criteria included
hemorrhagic stroke, a CT or MRI investigation revealing the primary
cause of the symptoms as a transient ischemic attack, lack of informed
consent, or lack of information on the time of onset of symptoms.
There were no hospital deaths in the study cohort.

The study was explained to the patient and/or his/her legal guardian
by a designated research staff. A standardized, structured
questionnaire survey was implemented within 48 hours after
admission. The questionnaire documented the patient’s demographic
information (age, sex, marital status, education, living pattern, type of
employment), place of residence, type of medical insurance, time since
stroke onset, location of stroke onset, whether the patient was referred
from a community hospital, whether the patient worried about high
medical treatment fees. Patient’s stroke-related knowledge was
assessed using a structured questionnaire focused on basic knowledge
of stroke, stroke-related risk factors and stroke prevention measures
[8]. The questionnaire included a total of 23 questions; a correct
answer to each item received a score of 1. Stroke-related risk factor
scores were assessed by blood pressure, blood cholesterol, diabetes,
smoking, heart disease, overweight, physical exercise and family
history. The presence of each risk factor received a score of 1, and so
on. Stroke severity was assessed on admission using the National
Institutes of Health Stroke Scale (NIHSS) (range 0 to 42; normal
score=0) [9]. Education was classified as low (middle school and
lower), medium (high school or college) and high (university bachelor
or higher degree). Living patterns included living with children, living
with a spouse, or living alone.

Statistical Analysis
Mean and SD are presented for continuous variables, number and

proportion are presented for categorical variables. Chi-square tests
were used to test for differences in the proportion of admission delay
by each risk factor. Multivariate logistic regression was applied to
identify significant risk factors of admission delay adjusting for other
co-variables. The differences were considered to be statistically
significant when P ﹤ 0.05. With a sample size of 273 and a baseline
admission delay rate of about 50% in the literature, at an alpha error of
5%, assuming about 1/3 or more of study subjects were exposed to a
risk factor of interest, the study has a power of 97% to detect a risk
factor with a risk ratio of 1.5 or greater in association with the
outcome (admission delay).

Results
All enrolled ischemic stroke patients (n=273) were administered a

face-to-face interview within 48 hours after admission. The mean age
was 62 years (SD=12). About 44.3% of patients were female, and 30.8%
came from rural areas (Table 1). About 30.4% of patients had New
Rural Cooperative Medical System (NRCMS) insurance, 59% had
Urban Employees Basic Medical Insurance System (UEBMIS)
insurance, and 6.6% had Urban Residents Basic Medical Insurance
System (URBMIS) or other insurance.

 

 

Characteristic n %

Sex

Male 152 55.7

Female 121 44.3

Residence

Urban 189 69.2

Rural 84 30.8

Marital status

Unmarried 3 1.1

Married 228 83.5

Divorced or widowed 42 15.4

Education

Low (<high school) 188 68.9

Medium (high school or
college)

75 27.5

High (University) 10 3.7

Living pattern

With children 114 41.8

With spouse 137 50.2

Alone 22 8.1

Type of employment

Manual workers 93 34.1

Non-manual workers 180 65.9

Type of medical insurance

None 11 4.0

NRCMS 83 30.4

UEBMIS 161 59.0

URBMIS/other insurance 18 6.6

NRCMS= New Rural Cooperative Medical System; UEBMIS =Employees Basic
Medical Insurance System; URBMIS= Urban Residents Basic Medical Insurance
System

Table 1: Characteristics of ischemic stroke patients (n=273) admitted
to an urban tertiary care center in Kaifeng city, China

Mean baseline NIHSS stroke severity score was 10.5 (SD 4.0), and
the median was 9. About 11.7% of patients had a baseline NIHSS score
> 15. Among the stroke-related risk factors, the prevalence rate was
59% for hypertension, 38.8% for hyperlipidemia, 26% for

diabetes , 30.4% for tobacco consumption, 28.6% for cardiopathy,
10.6% for obesity, 33% for family history of stroke, and 65% for no
regular physical exercise.
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Among the 273 study patients, 98 (35.9%) arrived at the study
hospital within 4.5 hours, 110 (40.3%) within 6 hours, and 163 (59.7%)
patients had admission delay (>6 hours). When the first symptoms of
stroke occurred, 216 (79.1%) patients were at home, 40 (14.7%) were
performing outdoor activities, 14(5.1%) were working. At the onset of
stroke, 128 (46.9%) patients had limb weakness or were unable to flex
limbs, 116 (42.5%) had headache or dizziness, 41 (15%) had limb
numbness, 34 (12.5%) had wry mouth or drooling. Most (79.1%)
patients had a bystander at the onset of stroke, but only 27.3% of
bystanders recognized the symptoms of stroke.

Bivariate analyses revealed that the factors significantly (P<0.05)
influencing admission delay were patient’s place of residence,
education, type of employment, type of medical insurance, time of
onset, whether the patient was afraid of high costs of treatment,
whether the patient was referred from a community hospital, and the
patient’s stroke-related knowledge score (Table 2).

Factor Admission delay (>6 hours） P*

No Yes

Residence ＜ 0.001

Urban 89 (47.1) 100 (52.9)

Rural 21 (25.0) 63 (75.0)

Education 0.02

Low 65 (34.6) 123 (65.4)

Medium 40 (53.3) 35 (46.7)

High 5 (50.0) 5 (50.0)

Living pattern 0.093

Living with children 54 (47.4) 60 (52.6)

Living with spouse 50 (36.5) 87 (63.5)

Living alone 6 (27.3) 16 (72.7)

Type of employment <0.001

Manual workers 25 (26.9) 68 (73.1)

Non-manual workers 85 (47.2) 95 (52.8)

Type of medical insurance 0.03

None 4 (36.4) 7 (63.6)

NRCMS 22 (26.5) 61 (73.5)

UEBMIS 77 (47.8) 84 (52.2)

URBMIS /other insurance 7 (38.9) 11 (61.1)

Onset time 0.007

0:00~5:59 26 (57.8) 19 (42.2)

6:00~11:59 42 (30.9) 94 (60.1)

12:00~17:59 25 (43.9) 32 (56.1)

18:00~23:59 17 (48.6) 18 (51.4)

Afraid of high medical fees ＜ 0.001

Yes 15 (22.1) 53 (77.9)

No 95 (46.3) 110 (53.7)

Referral from a community hospital ＜ 0.001

Yes 2 (3.5) 55 (96.5)

No 108 (50.0) 108 (50.0)

Stroke-related risk factors score 3.0±1.4 2.7±1.4 0.14

Patient’s stroke knowledge score 14.1±5.3 11.3±5.9 ＜ 0.001

NIHSS score 10.5±4.3 10.5±3.9 0.97

Data presented are n (%) or mean±SD.

P* values in t tests for differences in means or Chi-square tests for differences in
proportions, comparing patients with versus without admission delay.

NIHSS=National Institutes of Health Stroke Scale.

Table 2: Risk factors of admission delay in ischemic stroke patients
(n=273) from bivariate analyses

Among the 57 patients referred from a community hospital without
a stroke care center, 28 (49.1%) were referred from private clinics, 20
(35.1%) from country hospitals, and 7 (12.3%) from township
hospitals. 37 (64.9%) patients had ineffective treatment before arrival
at the study hospital, 15 (26.3%) had mild remission, and 5 (8.8%)
were in critical condition. 32 (56.1%) patients were referred to the
study hospital because of the availability of advanced equipment,
diagnosis and treatment techniques, 22 (38.6%) because of the
previous attending doctor’s recommendation (Table 3).

Characteristic n %

Residence

Urban 20 35.1

Sex

Male 32 56.1

Female 25 43.9

Treatment effect before the referral

Ineffective 37 64.9

Some remission 15 26.3

Critical condition 5 8.8

Reasons for referral

Advanced equipment 32 56.1

Doctor’s suggestion 22 38.6

High reimbursement ratio 3 5.3

Admission time

≤6 hours 2 3.5

＞ 6 hours 55 96.5

Table 3: Characteristics of referral patients (n=57) in the study cohort
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Concerning transportation to arrive at the study hospital, only 13
(4.8%) patients used Emergency Medical Service (EMS/Ambulance),
125 (45.8%) patients arrived by personal car, 63 (23.1%) by taxi, 43
(15.8%) by bus, 16 (5.9%) by electromobile and 13 (4.8%) patients by
other means of transportation.

Significant contributors to admission delay in ischemic stroke from
multivariate logistic regression models are presented in Table 4. As
expected, the odds of admission delay for patients who were referred
from a community hospital was much greater (adjusted OR=22.8)
than that of patients who arrived directly at the study hospital after
onset of stroke. The higher the patient’s stroke-related knowledge
score, the lower the risk of admission delay (adjusted OR=0.9). The
odds of admission delay was more than doubled (adjusted OR=2.2) for
patients who lived with a spouse compared to those who lived with
their children.

Factor Odds Ratio 95% CI P

Referral from a community
hospital

  No referent

  Yes 22.79 5.21-103.72 <0.001

Stroke knowledge score 0.89 0.84-0.95 0.001

Living pattern

  With children referent

  With a spouse 2.16 1.04-4.49 0.04

  Alone 2.51 0.63-10.02 0.19

Table 4: Factors remained significantly associated with admission
delay (>6 hours) in ischemic stroke patients from multivariate logistic
regression models

Discussion

Main findings
Admission delays are common, and certain modifiable risk factors

(stroke knowledge, living pattern, and timely transfer to a tertiary care
center) may be targeted to improve outcomes for ischemic stroke
patients in an urban tertiary care setting in China. Caution is
warranted in data interpretation since the findings were based on data
from a single urban tertiary care center, and need to be confirmed in
multi-center studies.

Comparisons with previous findings
The percentage of admission delay >6 hours was high (59.7%) for

ischemic heart stroke patients in the study cohort in an urban tertiary
care setting in China as compared to those reported in urban tertiary
care centers in developed countries. For example, the percentage of
admission delay >6 hours was about 25% among patients admitted to a
tertiary care stroke unit in French [10] or Switzerland [11], and was
39% in a study from New Jersey, United States [12].

Our results suggest the need for setting up stroke prevention and
treatment centers in township/community hospitals to reduce the
need for patient transfers/referrals – a major risk factor for admission

delay. About 3/4 of patients with admission delay were from rural
areas. Most patients from rural areas had low education and little
stroke-related knowledge, and lived far from the study hospital (about
20-50 km) which could have contributed to their high risk of
admission delay.

Several studies have found that the use of emergency medical
service (EMS) as the means of transportation to a hospital can provide
standard and efficient first-aid outside the hospital, as well as shorten
admission time, as compared to patients who failed to use EMS
[13-17]. In this study, only 4.8% of patients used EMS. We speculated
that most patients/family members did not have the experience in
using EMS, or might not sure how to use EMS. Greater publicity of
EMS is warranted to promote its use at times of need in China.

Patients referred from a community hospital were far more likely
(22.8 times) to have an admission delay. Physicians in primary care
hospitals could be better trained to more timely recognize the
symptoms of stroke to initiate more timely transfer of patients to
tertiary care centers. It has been reported that distance between the site
of stroke onset and the admission hospital is important: if the distance
was >5 km, the risk of admission delay would increase 1.9 times [18].
A better organized stroke care delivery system could be helpful to
reduce the frequency of admission delays for improved clinical
outcomes [19]. Strengthened emergency care capacity in primary care
hospitals, especially in rural areas, may reduce the need for transfer
referrals and improve outcomes in ischemic stroke patients.

A study in a French stroke unit showed that living alone was a
contributing factor to admission delay [9], while we only observed a
non-significant risk elevation (adjusted OR=2.5, p=0.19) due to the
small number of patients living alone (n=22) in the study cohort. In
China, old people traditionally live with family members, and very few
individuals live alone. This is especially so in the city of Kaifeng with a
history of several thousand years. Respecting the olds is a traditional
Chinese virtue. We found that only 8.1% patients were living alone at
the time of stroke onset. However, we found that admission delay
more than doubled for patients living with a spouse than those living
with children, suggesting that children are better than a spouse at
times of medical emergency. Living with children is recommended,
especially for elderly patients with cerebrovascular or cardiovascular
risk to avoid admission delay at times of medical emergency.

Some previous studies showed that admission delay was not
associated with patient’s stroke knowledge [10,20,21]. In contrast, we
found that patient’s stroke knowledge was independently associated
with admission delay, a finding consistent with studies in Korea and
United Kingdom [22,23]. This indicates a need to improve stroke-
related knowledge through public health promotion campaigns which
may play an important role in reducing the rate of admission delay.
Poor knowledge about stroke may delay efforts in timely seeking
emergency care after stroke [24]. Timely initiation of thrombolytic
therapy is important not only for decreasing mortality, but also for
functional outcomes and quality of life in ischemic stroke patients
[25,26].

Most studies found that NIHSS score was related to admission delay
[10,11,22]. However, this study found no such association. The
reasons are unclear, and deserve further investigations in urban
tertiary care settings in China.
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Limitations
The study is observational in nature, and thus causality could not be

clearly established. The study was based on patients from a single
urban tertiary care center in China. The findings are preliminary, and
large multi-center studies in China are needed to confirm these
findings.

Conclusions
The major risk factors contributing to admission delays among

ischemic stroke patients in an urban tertiary care setting in China
included referral from a community hospital, patient’s poor stroke-
related knowledge, and living with a spouse. These findings suggest the
needs for a more efficient emergency care delivery system for more
timely transfer of stroke patients, setting up stroke care centers in
community hospitals, more public heath campaigns on stroke
knowledge, and advocating for elderly patients with cerebrovascular
risk living with their children in China.
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