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Abstract: Background: There is some controversy whether stroke history is an independent risk
factor for poor prognosis of stroke or not. This study aimed to investigate the difference of mortali-
ty, disability and recurrent rate of ischemic stroke patients without and with stroke history, as well
as to explore the effect of stroke history on stroke prognosis.

Methods: We analyzed patients with ischemic stroke enrolled in the China National Stroke Reg-
istry which was a nationwide, multicenter, and prospective registry of consecutive patients with
acute cerebrovascular events from 2007 to 2008. Multivariable logistic regression was performed
to assess the risk of worse prognosis of stroke history in patients with ischemic stroke.

Results: A total of 8181(65.9%) patients without stroke history and 4234(34.1%) patients with
stroke history were enrolled in the study. The mortality, recurrence, modified Rankin Scale (mRS)
3-6 rate was 11.4%, 14.7% and 28.5% respectively at 1 year for patients without stroke history,
which was significantly lower than that of 17.3%, 23.6%, 42.1% in patients with stroke history, re-
spectively. Multivariable analysis showed that patients with stroke history had higher risk of death
[odds  ratio  (OR)  1.34,95% confidence  interval  (CI)  1.17-1.54],  recurrence  (OR 1.47,  95  % CI
1.31-1.65) and mRS 3-6 (OR 1.49,95% CI 1.34-1.66) at 1 year.

Conclusion: After adjusting for the potential confounders, stroke history was still an independent
risk factor for poor prognosis of ischemic stroke, which further emphasizes the importance of se-
condary prevention of ischemic stroke. The specific causes of poor prognosis in patients with histo-
ry of stroke need to be furtherly investigated.

Keywords: Ischemic stroke, risk factors, prognosis, registry, mortality, disability.

1. INTRODUCTION
Stroke  is  a  major  cause  of  death  and  disability  world-

wide. Approximately three-quarters of the global burden of
stroke deaths (approximately 6.5 million per year) and asso-
ciated disability-adjusted life years (approximately 113 mil-
lion) occurred in low- and middle-income countries [1, 2].
In China, stroke is the leading cause of death and disability,
accounting for nearly 2 million deaths and more than 3 mil-
lion new cases in 2013 [3, 4]. About 2 of 3 strokes are first-
ever events; while one-third have a history of stroke [5].
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Risks of stroke prognosis are attributable to many non-
modifiable and modifiable  risk  factors,  such  as  age, male
gender,  hypertension,  diabetes  mellitus,  dyslipidemia,  and
history of stroke [6]. However, few studies have specifically
investigated the impact of stroke history on the prognosis of
stroke. Generally, recurrent stroke is considered to be more
likely  to  be  fatal  or  disabling  than  first-ever  stroke  [7-9],
though there are also studies showing that previous stroke
history was not  an independent  predictor  of  case  fatalities
[10]. Otherwise, the study by TIAregistry.org showed that
previous stroke or TIA is an independent predictor of stroke
recurrence in non-Asians, but not in Asians [11].

In  this  study,  we  presented  the  clinical  characteristics
and  prognosis  of  patients  with  and  without  stroke  history
from  the  China  National  Stroke  Registry  (CNSR),  and
aimed to assess the difference of prognosis, including case-
fatality, recurrence and functional outcome, between the two
kinds of ischemic stroke at 3-month, 6-month, and 1-year;
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furthermore, we aimed to investigate the effect of stroke his-
tory on stroke prognosis.

2. MATERIALS AND METHODS

2.1. Study Population
The study population was from the CNSR which was a

national hospital-based prospective cohort study designed to
evaluate  the  quality  of  care  in  hospitalized  patients  with
acute cerebrovascular disease and measure clinical and func-
tional outcomes at 12 months after disease onset. The design
of the CNSR has been described previously [12]. Generally,
the registry recruited consecutive patients from 132 centers
across China if  they were 18 years  or  older  and presented
within 14 days of symptom onset of a transient ischemic at-
tack, ischemic stroke, intracranial hemorrhage, or subarach-
noid hemorrhage confirmed by computed Tomography (CT)
or  magnetic  resonance  imaging  (MRI).  From  September
2007  to  August  2008,  a  total  of  22  216  patients  were  ap-
proached to participate in the study. Finally, 12415 patients
with  ischemic  stroke  were  divided  into  two  groups:  those
with and without stroke history (Fig. 1).

2.2. Data Collection
Trained research coordinators at each institute collected

baseline information, including patient demographics, vascu-

lar risk factors, stroke severity [National Institutes of Health
Stroke Scale (NIHSS) score], medication use, and diagnosis.
Vascular risk factors included a history of stroke, hyperten-
sion, diabetes mellitus, dyslipidemia, atrial fibrillation, coro-
nary heart disease, smoking, and moderate or heavy alcohol
consumption  (≥2  alcoholic  drinks  per  day).  Hypertension
was defined as systolic blood pressure (SBP) ≥140 mm Hg
or diastolic blood pressure (DBP) ≥90 mm Hg, and the use
of any antihypertensive drug or self-reported history of hy-
pertension.  Diabetes  was  defined  as  fasting  glucose  level
≥7.0  mmol/L,  non-fasting  glucose  concentration  ≥11.1
mmol/L, the use of any glucose-lowering drugs, or any self-
-reported history of diabetes. Dyslipidemia was defined as
serum triglyceride level ≥150 mg/dL, low-density lipopro-
tein cholesterol level ≥140 mg/dL, high-density lipoprotein
cholesterol level ≥40 mg/dL, the use of any lipid-lowering
drugs,  or  any  self-reported  history  of  dyslipidemia.  Body
mass  index  (BMI)  was  calculated  by  dividing  measured
weight in kilograms by the square of measured height in me-

ters and was categorized as 25, 25-30, and >30 kg/m
2
.

2.3. Outcome Assessment
Follow-up was performed by a centralized telephone in-

terview. Data collection was performed by trained research
personnel  who  were blinded to patient baseline clinical sta-

Fig. (1). flowchart for ischemic stroke patients with and without stoke history. A total of 22,216 patients were enrolled in CNSR. First, 3636
patients were excluded due to transfers from other hospitals, no consent for follow up, incomplete demographic baseline information, and di-
agnosis as undetermined. Second, 5234 patients were excluded because of the diagnosis of haemorrhagic cerebrovascular diseases. In addi-
tion, 1201 patients were excluded because of the diagnosis of TIA. Finally, 12,415 patients with ischemic stroke, including 8181 without
stroke history and 4234 with, were included in this study for analysis. Abbreviations: CNSR, China National Stroke Registry; TIA, Transient
Ischemic Attack.

Patients enrolled in CNSR

N=22 216

Patients who agreed to participate in follow-up

N=18 850

Patients with ischemic stroke and TIA

N=13 616

Patients with ischemic stroke

N=12 415

Ischemic stroke without stroke history

N=8181

Ischemic stroke with stroke history

N=4234

Transferred from other hospitals             n=1765

No consent for follow-up                               n=1437

Incomplete demographic baseline information n=314

Diagnosed as "undetermined'                   n=120

3636 excluded
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Table 1. Baseline characteristics of patients with and without a history of stroke.

- Total
(n = 12415)

Without History
(n = 8181)

With History
(n = 4234) P value

Age (year), mean ± SD 65.5 ± 12.3 64.4 ± 12.8 67.6 ± 11.1 <0.0001

Gender (male), n (%) 7658 (61.7%) 5017 (61.3%) 2641 (62.4%) 0.25

Smoking, n (%) 4934 (39.7%) 3242 (39.6%) 1692 (40.0%) 0.72

Alcohol, n (%) 1171 (9.4%) 888 (10.9%) 283 (6.7%) <0.0001

Health insurance, n (%) 10052 (81%) 6485 (79.3%) 3567 (84.2%) <0.0001

BMI (Kg/m2) *, n (%) - - - 0.20

    >25.0 6815 (60.9%) 4501 (61.1%) 2314 (60.5%) -

    25.0-29.9 3788 (33.8%) 2463 (33.4%) 1325 (34.6%) -

    ≥30 592 (5.3%) 406 (5.5%) 186 (4.9%) -

Family history*, n (%) 1519 (13.1%) 926 (12.0%) 593 (15.2%) <0.0001

Medical history, n (%) - - - -

    Hypertension 9000 (72.5%) 5616 (68.6%) 3384 (79.9%) <0.0001

    Diabetes Mellitus 3216 (25.9%) 1914 (23.4%) 1302 (30.8%) <0.0001

    Hyperlipidemia 1390 (11.2%) 712 (8.7%) 678 (16.0%) <0.0001

    Coronary heart diseases 1792 (14.4%) 1026 (12.5%) 766 (18.1%) <0.0001

    Antiplatlet, n (%) 2067 (16.6%) 794 (9.7%) 1273 (30.1%) <0.0001

    Anticogulation, n (%) 279 (2.2%) 116 (1.4%) 163 (3.8%) <0.0001

    Prestroke mRS ≥2*, n (%) 1165 (9.5%) 276 (3.4%) 889 (21.4%) <0.0001

NIHSS*, n (%) - - - <0.0001

    0-3     4550 (38.2%)     3183(40.5%)     1367(33.7%) -

    4-7     3512 (29.5%)     2301(29.3%)     1211(29.9%) -

    8-14     2332 (19.6%)     1487(18.9%)     845 (20.8%) -

    15-21     904 (7.6%)     550 (7.0%)     354 (8.7%) -

    ≥22     612 (5.1%)     336 (4.3%)     276 (6.8%) -

    Median (25th-75th)     4 (2-9)     4 (2-9)     5 (2-10) <0.0001

GCS*, n (%) - - - <0.0001

    3-5 176 (1.4%) 98 (1.2%) 78 (1.8%) -

    6-10 959 (7.7%) 557 (6.8%) 402 (9.5%) -

    11-15 11256 (90.8%) 7507 (92.0%) 3749 (88.6%) -

Blood pressure (mmHg) - - - -

    Mean SBP, mean ± SD 151.2 (24.13) 151.33 (24.33) 150.97 (23.72) 0.43

    Mean DBP, mean ± SD 87.9 (13.99) 88.1 (14.01) 87.4 (13.95) 0.02

*: Denominator may be different due to missing data.
Abbreviations: NIHSS, national institutes of health stroke scale; mRS, Modified Rankin Scale.

tus.  Patients  were  asked  the  standardized  follow-up  ques-
tions at 3, 6, and 12 months after stroke onset. Outcome data
collected  included  all-cause  death,  stroke  recurrence,  and
modified  Rankin  Scale  (mRS).  Recurrent  cerebrovascular
events  included  ischemic  stroke,  intracranial  hemorrhage
(ICH), and subarachnoid hemorrhage (SAH).

2.4. Statistical Analysis
Patient characteristics were summarized as mean values

and standard deviation for continuous parameters, or abso-
lute  count  and  percentage  for  categorical  parameters.  The
student t-test was used to compare continuous parameters,

while  χ
2
-test  was  used  for  categorical  parameters.  Demo-

graphic  data  and  clinical  manifestations  in  patients  with
stroke history were compared with first-ever stroke patients.
The number and proportion of missing data for these vari-
ables were shown as following: BMI (1220, 9.8%), family

history  of  stroke  (805,  6.5%),  NIHSS  at  admission  (505,
4.1%), and Glasgow Coma Scale (GCS) (24, 0.2%). The as-
sociations between stroke history and death, further recur-
rence, and mRS 3-6 were analyzed using multivariable logis-
tic  regression  after  adjusting  for  potential  confounders  in-
cluding  age,  gender,  history  of  disease,smoking,  drinking,
NIHSS, medicine use before admission and during hospital-
ization,  and complications  during hospitalization.  All  data
were analyzed by SAS version 9.4 statistical software (SAS
Institute Inc, Cary, NC).

3. RESULTS
Among 12, 415 ischemic stroke patients, 8181 (65.9%)

were  patients  without  stroke  history,  while  4234  (34.1%)
were patients with stroke history. There was no significant
difference in gender (61.3% vs. 62.4%, P = 0.25) between
patients  without  and  with  stroke  history,  but  the  patients
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with stroke history were 3.2 years older than first-ever pa-
tients  on  average  (67.6  vs.  64.4,  P<0.0001).  The  patients
with  stroke  history  had  a  similar  proportion  of  smok-
ing(39.6% vs. 40.0%, P = 0.72)with patients without stroke
history. Comparing patients without stroke history, patients
with stroke history had a lower proportion of  moderate or
heavy alcohol drinking (10.9% vs. 6.7%, P<0.0001) (Table
1).

Before  admission,  patients  with  stroke  history  were
more likely to have a history of hypertension, diabetes melli-
tus, dyslipidemia, coronary heart diseases, taking antithrom-
bosis medicine, and have a worse functional status, but simi-
lar for BMI. At admission, NIHSS in patients with stroke his-

tory was significantly higher than patients without stroke his-
tory (median: 5 vs. 4, P<0.0001). There was no statistical dif-
ference in the proportion of patients presenting to the hospi-
tal within 3 h of symptoms (21.1% vs. 22.5%, P = 0.10), and
in  the  proportion  of  patients  given  thrombolysis  medicine
(4.6% vs. 3.9%, P = 0.10). The level of diastolic blood pres-
sure at admission was higher in patients with stroke history,
but the systolic blood pressure was not significantly differ-
ent between patients without and with patients (Table 1).

During hospitalization, patients with stroke history had
higher mortality (3.6% vs. 2.4%, P = 0.0002) and recurrent
risk (5.8% vs. 3.1%, P<0.0001) than patients without stroke
history.  During  follow-up,  patients  without  stroke history

Table 2. Comparison of Outcome in Patients with and without a history of stroke.

- Total
(n = 12415)

Without History
(n = 8181)

With History
(n = 4234) P value

In-hospital - - - -

   Mortality (%) 352 (2.8%) 199 (2.4%) 153 (3.6%) 0.0002

   Recurrence (%) 497 (4.0%) 253 (3.1%) 244 (5.8%) <0.0001

3-month - - - -

   Mortality (%) 1037 (8.4%) 591 (7.2%) 446 (10.5%) <0.0001

   mRS 3-6 (%) 4189 (33.8%) 1848 (22.6%) 1304 (30.8%) <0.0001

   Recurrent stroke* (%) 1494 (12.3%) 824 (10.3%) 670 (16.1%) <0.0001

6-month - - - -

   Mortality (%) 1324 (10.7%) 736 (9.0%) 588 (13.9%) <0.0001

   mRS 3-6 (%)* 4129 (33.3%) 2370 (29.0%) 1759 (41.7%) <0.0001

   Recurrent stroke* (%) 1848 (15.5%) 1019 (13.0%) 829 (20.3%) <0.0001

12-month - - - -

   Mortality (%) 1664 (13.4%) 931 (11.4%) 733 (17.3%) <0.0001

   mRS 3-6 (%)* 4101 (33.1%) 2326 (28.5%) 1775 (42.1%) <0.0001

   Recurrent stroke (%)* 2050 (17.7%) 1115 (14.7%) 935 (23.6%) <0.0001

*: Denominator may be different due to missing data.
Abbreviation: mRS, Modified Rankin Scale.

Table 3. Unadjusted and adjusted Odds Ratios of poor outcomes in ischemic stroke patients with or without stroke history.

- Unadjusted OR (95% CI) Adjusted OR (95% CI)*
3-month - -

    Death 1.51 (1.33-1.72) 1.18 (0.99-1.39)

    MRS 3-6 1.66 (1.54-1.80) 1.34 (1.20-1.49)

    Recurrence 1.68 (1.50-1.87) 1.38 (1.21-1.57)

6-month - -

    Death 1.63 (1.45-1.83) 1.29 (1.11-1.51)

    MRS 3-6 1.75 (1.62-1.89) 1.41 (1.27-1.57)

    Recurrence 1.71 (1.54-1.89) 1.40 (1.24-1.57)

12-month - -

    Death 1.63 (1.47-1.81) 1.34 (1.16-1.54)

    MRS 3-6 1.82 (1.69-1.97) 1.49 (1.34-1.66)

    Recurrence 1.79 (1.63-1.97) 1.47 (1.31-1.65)

*: Adjusting for potential confounders including age, gender, history of hypertension, dyslipidemia, diabetes mellitus, coronary heart disease and atrial fibrillation, family history of
stroke, smoking, drinking, modified Rankin scale before stroke onset, NIHSS, medicine use before admission (anticoagulant, antiplatelet, antihypertensive, dyslipidemia, manage-
ment of diabetes mellitus) and during hospitalization (tissue-type plasminogen activator, anticoagulant, antiplatelet, dyslipidemia, management of diabetes mellitus), and complica-
tions during hospitalization (urinary tract infection, pneumonia, gastrointestinal bleeding).
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had higher mortality (10.5% vs. 7.2%, P<0.0001), mRS 3-6
(30.8% vs. 22.6%, P<0.0001) and recurrent risk(16.1% vs.
10.3%,  P<0.0001)  than  patients  with  stroke  history  at  3-
month,  with  further  higher  mortality  (17.3%  vs.  11.4%,
P<0.0001), mRS 3-6 (42.1% vs. 28.5%, P<0.0001) and re-
current risk(23.6% vs. 14.7%, P<0.0001), respectively at 12-
month (Table 2).

The  unadjusted  odds  ratio  (OR)  of  stroke  history  for
death,  mRS 3-6,  and recurrence at  3-month,  6-month,  and
12-month are shown in Table 3. After adjusting for potential
confounders,  multivariable  logistic  regression  analyses

showed  that  stroke  history  was  an  independent  factor  for
death,  mRS  3-6,  and  stroke  recurrence  at  3,  6,  and  12-
month, respectively, except for borderline statistical signifi-
cance for death at 3-month (Table 3).

In the subgroup analysis according to age, sex, smoking,
alcohol, BMI, family history, hypertension, DM, hyperlipi-
demia, coronary heart diseases, NIHSS and GCS, stroke his-
tory showed significantly higher 12-month mortality in most
subgroups; and in some subgroups, only trend instead of sta-
tistical difference was found mainly because of limited sam-
ples (Fig. 2).

Fig. (2). Subgroup analysis of 12-month mortality of patients with and without stroke history. *adjusted OR had been adjusted for potential
confounders including age, gender, history of hypertension, dyslipidemia, diabetes mellitus, coronary heart disease and atrial fibrillation, fam-
ily history of stroke, smoking, drinking, modified Rankin scale before stroke onset, NIHSS, medicine use before admission (anticoagulant,
antiplatelet, antihypertensive, dyslipidemia, management of diabetes mellitus) and during hospitalization (tissue-type plasminogen activator,
anticoagulant, antiplatelet, dyslipidemia, management of diabetes mellitus), and complications during hospitalization (urinary tract infection,
pneumonia, gastrointestinal bleeding). Abbreviations: OR, odds ratio; BMI, Body Mass Index; NIHSS, National Institutes of Health Stroke
Scale; GCS, Glasgow Coma Scale.
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4. DISCUSSION
On the large scale, nationwide stroke registry in China,

we found that patients with stroke history had a worse prog-
nosis compared to first-ever patients, and stroke history was
an independent risk factor for poor prognosis of short  and
long term. It provided strong evidence that secondary preven-
tion after stroke should be further emphasized for reducing
mortality, disability, and recurrence for stroke patients.

We found that a significantly higher proportion of hyper-
tension and diabetes mellitus, as well as taking antithrombo-
sis and hypoglycemic drugs in patients with stroke history.
These findings may be explained by the low awareness of
risk factors in first-ever stroke patients, which leads to inade-
quate control of their personal risk factors for stroke preven-
tion [13].

The case fatality of stroke varies considerably between
different ethnic and geographic populations [14-16]. The ob-
served mortality of 13.4% in our study is similar to that re-
ported in previous studies in Chinese stroke populations, but
much  lower  than  that  reported  in  the  Western  countries
(23.6%) [17, 18]. The relatively lower mortality in our study
compared to the western countries may be associated with
the less severity of stroke patients [19, 20]. However, about
18% of  patients  in  our  study had a  recurrent  stroke  in  the
first year, which was higher than that of 11% reported in a re-
cent meta-analysis of 13 studies of 9115 stroke patients most-
ly  in  Western  populations  [21].  The high recurrent  risk  in
China  may  reflect  the  inadequate  use  of  those  proven  se-
condary preventive treatments in stroke patients.

In this study, the mortality of patients with stroke history
was higher than that of patients without stroke history in 6
and 12 months, however, there is an only borderline signifi-
cant difference in 3-month mortality after adjusting for vari-
ous risk factors. This may partly be due to the progress of
new  medical  technology  and  health  insurance  coverage
which  mainly  targets  decreasing  short-term  mortality
[22-24]. Compared to the first-ever stroke, we found that the
mortality of patients with stroke history was still significant-
ly higher at the 6 and 12-month follow-up, and the mRS 3-6
was persistently higher at any follow-up point, which indi-
cates  that  the  prognosis  of  patients  with  stroke  history  is
more serious than that of the first-ever stroke. The reasons
for the higher mortality and disability rate of patients with
stroke history remain a mystery to this day. After adjustment
of age, medical history, disease severity, etc. stroke history
is still significantly associated with a worse prognosis. Thus,
it is difficult to explain by the generally known risk factors
such as age and severity of the disease. The prognosis of pa-
tients with stroke history is worse, which may be related to
the poor reactivity to antithrombosis agents, or poor social/
family support after discharge from the hospital. However,
specific mechanisms need to be further clarified.

Our study also has some limitations. Firstly, the enrolled
patients were restricted to hospitalized patients, and out-pa-
tients were not included, which probably influences the re-
presentative of the stroke patients. Secondly, the history of

stroke  did  not  distinguish  between  hemorrhagic  and  is-
chemic stroke, because many patients were often difficult to
clarify their own stroke types. With the consideration that is-
chemic  stroke  is  more  common  than  intracerebral  hemor-
rhage even in recurrent intracerebral types [25, 26], in this
study, some patients were included with a history of intra-
cerebral hemorrhage. This study suggests that stroke history
significantly  exacerbates  the  prognosis  of  ischemic  stroke
even without  differentiating stroke types.  Thirdly,  the  fol-
low-up by telephone interview might introduce misjudgment
into the functional outcome evaluation because some of the
interviewees might not be able to answer the questions accu-
rately.  However,  evidence  from previous  studies  indicates
that structured telephone assessment of the mRS is reliable
and comparable with a face-to-face interview with the good
agreement [27]. Despite these limitations, our study is based
on the CNSR, which is a nationwide, prospective, multicen-
ter, and comprehensive registry designed to observe the char-
acteristics  and  outcomes  of  stroke  patients.  The  results
strongly suggest  that  patients  with  recurrent  stroke have a
worse  prognosis.  Intensive  secondary  prevention  could  be
conducted to partly reduce stroke recurrence, thus improve
the  prognosis.  However,  it  also  notably  implies  that  some
stroke patients may respond poorly to the treatment and are
prone to recurrence. Further studies should focus on finding
potential  mechanisms,  including  genes,  medicine  meta-
bolism,  and  medicine  resistance.

CONCLUSION
In  conclusion,  the  mortality  and  disability  rates  of  pa-

tients with stroke history are significantly higher than that of
first-ever stroke patients, which suggests clinical physicians
to  pay  more  attention  to  prevent  recurrent  stroke.  Further
studies  are  needed  to  investigate  the  determinants  of  out-
comes  in  patients  with  stroke  history  to  provide  optimal
stroke  treatment  and  management  for  patients  with  stroke
history.
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