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CLINICAL CHARACTERISTICS OF STROKE AMONG CHINESE IN NEW YORK CITY

Background: Limited information exists on
clinical characteristics of stroke among Chinese
persons living in the United States. We com-
pared the clinical characteristics of Chinese
and White stroke patients living in New York
City.

Methods: We reviewed the medical records
of stroke patients hospitalized at NYU Down-
town Hospital from January 1995 to July
1998.

Results: During 3.5 years, there were 728 ad-
missions for stroke (454 Chinese, 115 Whites,
75 Blacks, 80 Hispanics, and 4 other Asia).
Chinese and White patients had similar age
and gender distributions. Compared with
Whites, Chinese patients had a lower body
mass index (22.8 vs 25.8, respectively,
P50.02), were less likely to smoke (13% vs
20%, respectively, P,0.01), or regularly con-
sume alcohol (8% vs 25%, respectively,
P,0.01). Although recorded blood pressure
was similar, Chinese patients were more likely
than Whites to have a history of hypertension
(77% vs 64%, respectively, P50.03), left ven-
tricular hypertrophy (37% vs 25%, respectively,
P50.02), history of diabetes (33% vs 21%, re-
spectively, P50.01), and higher levels of blood
lipids and glucose. Chinese patients were more
likely than Whites to have hemorrhagic stroke
(24% vs 17%, respectively, P50.02). Overall
age-adjusted in-hospital mortality rate was
14.2%, and no significant difference was ob-
served between Chinese and Whites (13.8% vs
14.8%, respectively, P50.1). For both races,
hemorrhagic stroke was far more likely to be
fatal than ischemic stroke (34.5% vs 6.1%, re-
spectively, P,0.001). Factors associated with
in-hospital death included systolic blood pres-
sure, blood glucose level, history of coronary
heart disease, and diabetes.

Conclusions: Chinese patients who suffered a
stroke showed higher risk profiles, and were
more likely to experience a more lethal hem-
orrhagic stroke, compared to White patients.
The short-term in-hospital survival rates were
similar between Chinese and White patients
with stroke. (Ethn Dis. 2004;14:378–383.)
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INTRODUCTION

Stroke is the third leading cause of
death in the United States, after heart
disease and cancer.1 The epidemiology
of stroke has been widely studied among
White and Black populations.2–7 Al-
though Chinese are among the fastest
growing race/ethnicity groups in the
United States, with a stroke mortality
rate similar to those of New York City
Whites,8 little is known about the risk
factors and clinical characteristics of
stroke among Chinese Americans. The
epidemiologic studies of stroke within
the Chinese population have been pri-
marily conducted in mainland China,
Taiwan, and Hong Kong.9–13 Risk factor
profiles observed among Whites or
Blacks, or among Chinese in Asia, do
not necessarily represent risk factors ob-
served among Chinese Americans.
Moreover, stroke types differ by race/
ethnicity, with Blacks and Chinese more
likely to experience hemorrhagic (intra-
cranial and sub-arachnoid) and lacunar
strokes, while Whites are more likely to
experience embolic and extra-cranial ob-
structive vascular disease.5,14–16

To determine the clinical character-
istics of Chinese patients with different
stroke sub-types, and the factors associ-
ated with in-hospital mortality among
Chinese in New York City, we reviewed
the medical records of Chinese patients
admitted to NYU Downtown Hospital
with stroke, and have now compared
the characteristics of stroke among Chi-
nese and White patients in the same
hospital.
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METHODS

Site and Patients
NYU Downtown Hospital is a com-

munity hospital serving the lower Man-
hattan population. It is a major in-hos-
pital health service resource for the New
York City Chinese community. Because
of the hospital’s proximity to NYC Chi-
natown, and its emphasis on serving the
community, approximately 65% of
NYU Downtown Hospital patients are
Chinese.

The diagnosis of stroke were based
on the following criteria: rapid onset of
persistent neurologic deficit attributable
to an obstruction or rupture of the ar-
terial system, which is not known to be
secondary to brain trauma, tumor, in-
fection, or other non-ischemic cause;
symptoms lasting more than 24 hours;
and absence of other disease process
causing neurologic deficit such as neo-
plasm, subdural hematoma, cerebral an-
giography, or metabolic disorder. A di-
agnosis of stroke was confirmed in all
cases with brain computed tomography
(CT). The stroke type was categorized
as either intra-cerebral hemorrhagic
(ICD-9 431–432), or ischemic stroke
(ICD-9 433–434 and 437.0–437.2).

MEASUREMENTS

A detailed medical record, including
medical history, acute stroke presenta-
tion, physical and neurological findings,
clinical course, outcome, and laboratory
results, was retrospectively abstracted
from the NYU Downtown Hospital
medical chart for each patient.

A standardized data sheet was cre-
ated to record the demographic charac-
teristics, including age, gender, race, and
medical history, including history of hy-
pertension, diabetes mellitus, coronary
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. . . little is known about the

risk factors and clinical

characteristics of stroke

among Chinese Americans.

Table 1. Clinical characteristics of stroke patients by race/ethnicity

Chinese Whites P Value

Patient number
Age (years)
Male (%)
BMI (kg/m2)
SBP (mm Hg)

454
71.4611.9

51
22.863.8
155630.5

115
71.7613.8

54
25.865.0
155630.4

.97

.24

.02

.98
DBP (mm Hg)
Cholesterol (mg/dl)
Triglyceride (mg/dL)
Glucose (mg/dl)
Current smoker (%)

87616.2
204629.6
131614.5
161618.2

13

86616.0
192624.2
126614.7
145617.1

20

.86

.01

.05
,.01
,.01

Drink alcohol (%)
History of IHD (%)
History of diabetes (%)
Hypertension (%)
Complications of stroke (%)

8
28
33
77
53%

25
46
21
64
36%

,.01
,.01

.01

.03

.01
White blood cell (/mm3)
LVH on EKG (%)
Atrial fribration on EKG (%)
Hemorrhagic stroke (%)

985062816
37
17
24

940161629
25
20
17

.07

.02

.59

.02

heart disease, previous stroke or tran-
sient ischemic attack, and atrial fibrilla-
tion. Data regarding current disease, in-
cluding weight, height, blood pressure,
levels of cholesterol, triglycerides, and
blood sugar level, white blood cell
count, platelet count, and left ventric-
ular hypertrophy on EKG were abstract-
ed from medical records. Smoking sta-
tus was defined as current smoker
(smoking within the past 12 months),
ex-smoker (former smoker who has not
smoked for 12 months), and non-smok-
er (smoked fewer than 100 cigarettes in
lifetime). Alcohol users were defined by
the consumption of more than one
drink per week. Complications of stroke
were recorded if the patient developed
the following conditions during hospi-
talization: infection (chest, and urinary
tract); deep-vein thrombosis and pul-
monary embolus; gastrointestinal bleed-
ing; falls and fractures; skin ulcer; de-
pression; cognitive impairment; painful
shoulders; epileptic seizure. Hospital
discharge vital status was defined as alive
or dead.

Statistical Analysis
Clinical characteristics were com-

pared using chi-square for categorical
variables and t tests for continuous var-
iables between Chinese and White pa-
tients. Chinese patients were further
stratified into hemorrhagic and ischemic
stroke, and the clinical characteristics
were compared between the 2 groups.
Age-adjusted in-hospital death rates
were then compared among Chinese
and White patients, as well as by differ-
ent type of stroke (hemorrhagic and is-
chemic), using the 1990 New York City
population as the standard.

Logistic regression models were con-
structed to predict the factors associated
with in-hospital death among stroke. In
these models, in-hospital death was en-
tered as a dependent variable, with pre-
dictive variables including other clinical
characteristics, as well as the available
demographic characteristics. Race was in
the models with Chinese as the refer-
ence. Further, the same models were
constructed separately for hemorrhagic
and ischemic stroke.

RESULTS

During 3.5 years, 728 stroke pa-
tients were hospitalized. The mean age
was 70 years (standard deviation 5 13),
and 52% were males. Of these, there
were 454 Chinese (62%), 115 Whites
(16%), 75 Blacks (10.3%), 80 Hispan-
ics (11%), and 4 other Asians (0.5%).
Chinese patients were approximately the
same age as White patients (71.4 vs
71.7 years, respectively) and both were
significantly older than Black (62.9
years) and Hispanic (64.0 years) pa-
tients. Due to relatively small numbers
of Black and Hispanic patients, the cur-
rent analysis was limited to Chinese and
White patients.

Clinical Characteristics
Age, gender, and blood pressure dis-

tributions were similar between Chinese
and White patients (Table 1). Although
Chinese patients were less likely to be
obese, smokers, or regular alcohol
drinkers, and were less likely to have is-
chemic heart disease, they were more
likely to exhibit higher levels of choles-
terol, triglycerides, and blood glucose,
and were more likely to have a history
of diabetes, hypertension, complications
of stroke, and left ventricular hypertro-
phy on EKG, compared to White pa-
tients. There were 110 (24%) and 20
(17%) hemorrhagic strokes among Chi-
nese and White patients, respectively.

The characteristics of hemorrhagic
and ischemic stroke among Chinese
were compared (Table 2). Patients with
hemorrhagic stroke were younger, had
higher systolic and diastolic blood pres-
sures and white blood cell counts, and
had lower blood glucose levels, com-
pared to patients with ischemic stroke.
Although cholesterol levels were similar
between patients with hemorrhagic and
ischemic stroke, triglyceride levels were
significantly lower among patients with
a hemorrhagic stroke, compared to
those with ischemic stroke. In addition,
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Table 2. Characteristics of hemorrhagic and ischemic stroke among Chinese pa-
tients

Hemorrhagic Ischemic P Value

Patient number
Age (years)
Male (%)
BMI (kg/m2)
SBP (mm Hg)

110
68.4612.2

56
22.863.9
163633.2

334
72.4613.2

49
22.863.8
153631.0

.006

.28

.953

.01
DBP (mm Hg)
Cholesterol (mg/dl)
Glucose (mg/dl)
Triglyceride (mg/dl)
White blood cell

91617.7
207629.7
155617.9
106614.8

1166663284

86616.7
204629.6
182618.2
137615.3

929662530

.032

.659

.023
,.001
,.001

Current smoker (%)
Drink alcohol (%)
History of diabetes (%)
Hypertension (%)

13
10.0
20.9
78.2

13
7.6

36.9
76.2

.97

.53

.001

.69
LVH on EKG (%)
Complications after stroke (%)
Atrial fribration on EKG (%)
Death at discharge (%)

47.3
62.7
13.6
34.5

35.8
28.2
17.7
6.1

.033
,.001

.379
,.001

Table 3. Clinical characteristics among stroke patients who died during hospital-
ization and those who survived

Survived Died P Value

Patient number
Age (years)
Male (%)
BMI (kg/m2)
SBP (mmHg)

494
71.5612.1

50.2
23.564.5

153.7628.7

75
70.4613.6

60.0
22.764.5

162.9639.4

0.395
0.072
0.221
0.015

DBP (mmHg)
Cholesterol (mg/dl)
Glucose (mg/dl)
Triglyceride (mg/dL)
White blood cell

86.5615.3
201.4626.5
149.3618.3
130.7617.1
931663156

89.3616.8
209.6628.7
217.1619.0
124.3615.4

1285063516

0.167
0.377

,0.001
0.746

,0.001
Current smoker (%)
Drink alcohol (%)
History of diabetes (%)
Hypertension (%)

14.2
11.7
30.6
74.1

14.7
10.7
30.7
73.3

0.991
0.763
0.986
0.494

LVH on EKG (%)
Complications after stroke (%)
Atrial fribration on EKG (%)

36.2
38.5
15.2

36.0
55.4
33.3

0.969
,0.001
,0.001

patients with hemorrhagic stroke were
more likely to have left ventricular hy-
pertrophy, and less likely to have a his-
tory of diabetes. Of particular note is
that hemorrhagic stroke patients were
substantially more likely to have post-
stroke complications, with a significant-
ly higher risk of in-hospital death, com-
pared to patients with an ischemic
stroke (Table 2).

In-Hospital Death
Overall, 75 patients died during

hospitalization (13.2%). Using the New
York City 1990 population as the stan-
dard, age-adjusted stroke in-hospital
death was 14.2 per 100 patients, overall.
Stratifying by type of stroke, in-hospital
death was significantly higher among
hemorrhagic than ischemic stroke pa-
tients (34.5 vs 6.1, respectively,

P,.001). While Chinese had a lower
in-hospital death rate for both hemor-
rhagic (33.6 vs 40.0, respectively,
P5.06) and ischemic stroke (4.3 vs 6.4,
respectively, P5.05), the overall in-hos-
pital death rate was not significantly dif-
ferent between Chinese and Whites
(13.8 vs 14.8, respectively, P5.1), due
to the higher rates of the more lethal
hemorrhagic stroke among Chinese.

The clinical characteristics of stroke
patients who died in hospital were com-
pared with those who survived (Table
3). Overall, patients who died at dis-
charge had higher systolic blood pres-
sure, glucose levels, and white blood cell
count. They were also more likely to ex-
hibit atrial fibrillation and complica-
tions after stroke. Other characteristics
were similar between patients who died
at discharge and those who survived.
Stratifying by race did not affect these
trends, although the power to detect the
differences among Whites was low.

Logistic regression analysis was con-
ducted, with hospital mortality as the
dependent variable, while age, race, gen-
der, systolic blood pressure, levels of
cholesterol, blood glucose, white blood
cell count, history of heart disease, hy-
pertension or diabetes, smoking status,
alcohol drinking, and type of stroke,
were entered into the models as inde-
pendent variables (Table 4). Factors as-
sociated with in-hospital death among
patients with stroke were age, systolic
blood pressure, blood glucose, white
blood cell count, history of heart disease
or diabetes. Of note is the high predic-
tive value of type of stroke—patients
with hemorrhagic stroke were at least 5
times more likely to die at discharge
than were patients with ischemic stroke.
On the other hand, race was not a pre-
dictor for in-hospital death.

We then stratified the patients by
type of stroke, and determined the risk
of in-hospital death for each of the pre-
dictive variables by logistic regression
analysis. Characteristics associated with
increased risk of in-hospital death for
both hemorrhagic and ischemic stroke



381Ethnicity & Disease, Volume 14, Summer 2004

STROKE AMONG CHINESE AMERICANS - Fang et al

Table 4. Odds ratio (95% confidence interval) of in-hospital death among patients
with stroke

Variables
Total

OR (95% CI)
Ischemic

OR (95% CI)
Hemorrhagic
OR (95% CI)

Age (510 years)
Gender (male50)
Systolic BP (530 mm Hg)
Blood sugar (510 mg/dL)
Blood cholesterol (520 mg/dL)

1.24 (1.01–1.50)*
1.60 (0.83–3.08)
1.56 (1.33–1.77)*
1.27 (1.02–1.54)*
1.26 (0.97–1.59)

1.43 (1.09–1.80)*
1.36 (0l.51–3.67)
1.50 (1.11–3.05)*
1.54 (1.12–2.06)*
1.20 (0.88–1.61)

1.06 (0.86–1.28)
2.17 (0.62–7.53)
1.91 (1.42–3.46)*
1.19 (0.76–1.82)
1.02 (0.69–1.95)

Race (Chinese50)
White blood cell (51000 counts)
Coronary heart disease (no50)
Diabetes (no50)
Type of stroke (ischemic50)

1.01 (0.70–1.40)
1.26 (1.06–1.50)*
2.01 (1.02–4.19)*
2.64 (1.35–5.20)*
5.43 (4.54–6.97)*

1.06 (0.50–3.10)
1.20 (1.03–1.40)*
2.17 (0.92–4.89)
3.02 (1.14–7.89)*

—

1.34 (0.81–2.12)
1.32 (1.05–1.61)*
0.98 (0.37–5.03)
2.23 (0.46–19.98)

—

* P,.05.

. . . Chinese patients were

more likely to have high

levels of cholesterol and blood

glucose, and to be more likely

to have a history of diabetes,

hypertension, and left

ventricular hypertrophy [than

White patients].

were systolic blood pressure and white
blood cell counts. Blood sugar and his-
tory of diabetes were only associated
with in-hospital death for ischemic
stroke patients. Of note, again, race was
not associated with in-hospital death in
either type of stroke.

DISCUSSION

The principal finding of this study
is that while Chinese stroke patients had
similar age and gender characteristics as
White patients, Chinese patients were
more likely to have high levels of cho-
lesterol and blood glucose, and to be
more likely to have a history of diabetes,
hypertension, and left ventricular hy-
pertrophy. In addition, compared with
Whites, Chinese patients were obviously
more likely to have hemorrhagic stroke.
Among Chinese patients, those with
hemorrhagic stroke had lower levels of
serum triglycerides and blood sugar,
higher blood pressure, and more leuco-
cytes, compared to patients with ische-
mic stroke. Despite these differences in
clinical characteristics, in-hospital mor-
tality was similar between Chinese and
Whites, after adjusting for clinical char-
acteristics. For both Chinese and White
patients, in-hospital mortality rate was
significantly higher among those with
hemorrhagic stroke, compared to ische-
mic stroke.

The epidemiology of stroke has been
widely investigated in Western coun-
tries. Both incidence and mortality rates
of stroke have been strongly and posi-
tively related to age, hypertension, dia-
betes, dietary behavior, and cigarette
smoking.2–4 In the United States, most
of these studies were conducted among
Whites and Blacks. The stroke mortality
rates among Asian Americans appear to
be comparable to those of White Amer-
icans.17 In a study linking New York
City mortality records from 1988
through 1992 to the 1990 United States
Census data,8 we compared cardiovas-
cular mortality rates of Whites and Chi-
nese from New York City, and Chinese
in mainland China. We found that New
York City Chinese had lower all-cause
and total cardiovascular disease mortal-
ity than did either New York City
Whites or Chinese in China. Coronary
heart disease death rates among New
York City Chinese were intermediate
between Chinese in China (lowest) and
New York City Whites (highest). How-
ever, stroke mortality rates in New York
City Chinese were similar to those of
New York City Whites, and both were
lower than Chinese in China. In previ-
ous studies, Chinese subjects have been
observed to have lower blood pressure,
cholesterol levels, and lower dietary fat
intake, compared to Whites and other
Asians.18,19 Previous reports of clinical
characteristics of stroke among Chinese

patients have been conducted primarily
in Asian countries.11–13,20–22 To our
knowledge, no comparison has previ-
ously been made between Chinese and
White patients in the United States.

The present analysis, has revealed
slight differences in risk profiles between
Chinese and Whites with stroke. Chi-
nese patients showed higher risk pro-
files, characterized by higher levels of
cholesterol, triglycerides, and glucose.
They were also more likely to have a
history of diabetes, hypertension, and
left ventricular hypertrophy. The most
significant finding is the persisting pro-
pensity of Chinese to develop cerebral
hemorrhage. Nevertheless, post-stroke
in-hospital mortality rates did not differ
between Chinese and Whites.

It is possible that genetic differences
may contribute to the increased risk of
hemorrhagic stroke among Chinese. For
example, New York City Chinese, al-
though having an overall stroke mortal-
ity rate similar to that of New York City
Whites, had substantially higher hem-
orrhagic, and lower ischemic, stroke
death rates, compared to New York City
Whites.8 This stroke pattern is consis-
tent with that seen in mainland China.
Therefore, immigration to the United
States did not alter the higher relative
risk of hemorrhagic stroke for Chinese,
but changing the environment reduced
overall stroke mortality.

Although obesity, smoking, diabetes,
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hyperlipidemia, and hypertension, are
the major coronary heart disease risk
factors,23 except for hypertension, their
independent associations with stroke
risk are not clearly defined.24 The ob-
served higher cholesterol and glucose
levels, as well as higher percentage of pa-
tients with diabetes, among Chinese
stroke patients, suggest that Chinese pa-
tients may have more advanced morbid-
ity status compared to Whites, and they
may be less aggressively treated for cor-
onary heart disease risk status than are
White patients. In fact, in a health
screening among 911 Chinese residents
in New York City in 2001, we found
that, compared with Whites and Blacks
from NHANES III, fewer Chinese
knew that they had hypertension, or
had been told of having hypertension
and among those who knew they had
the condition, fewer Chinese were on
antihypertensive treatment, or were con-
trolling their blood pressure.25 Higher
blood pressure level, and poor blood
pressure control, have been reported to
be the primary risk factors for hemor-
rhagic stroke.26 However, these data pro-
vide no evidence about the detail of
treatment and control of hypertension
among Chinese Americans.

Earlier studies have revealed that
predictors of early mortality of stroke
include high blood pressure,27 older
age,21 elevated blood glucose,28 and he-
matocrit.29 We have found in-hospital
mortality to be associated with advanced
age, higher levels of blood pressure and
blood sugar, increased white blood cell
count, and history of diabetes and cor-
onary heart disease. In addition, even
though clinical characteristics and stroke
outcomes differed between Chinese and
White patients, race was not associated
with in-hospital death, overall, or in ei-
ther type of stroke.

It has been reported that a relatively
higher white blood cell count predicts
increased incidence of stroke.30,31 We
also found that, during the acute stage,
patients with a hemorrhagic stroke ex-
hibited higher white blood cell counts

than did patients with an ischemic
stroke. Moreover, increased white blood
cell count was associated with increased
in-hospital mortality for patients with
both hemorrhagic and ischemic stroke.
The exact role played by a higher leu-
kocyte count in acute stroke, and its as-
sociation with increased risk of mortal-
ity, is not entirely clear. However, the
increased white blood cell count among
patients who died suggested a more se-
vere illness, as well as concurrent infec-
tious diseases.

This study is based on retrospective
chart review of hospitalized patients,
which produce unavoidable limitations.
First of all, we were unable to determine
the risk factors associated with stroke, as
well as different types of stroke among
Chinese and Whites. The risk profile
found in the hospitalized patients may
also be different from the risk factors
found among the general population.
For example, the general elderly Chinese
population living in North America had
lower cholesterol and blood pressure lev-
els, compared to elderly Whites.19 Sec-
ondly, since the data here were based on
hospital chart review, we were unable to
determine the long-term outcome of
these patients. Finally, due to selection
bias, patients in this study might not
represent general stroke patients in New
York City. For example, our White pa-
tients were substantially younger than
those from the Northern Manhattan
stroke study32 (71 vs 80 year). Never-
theless, considering lack of information
available regarding the stroke clinical
characteristics among Chinese living in
the United States, this primary analysis
provided important information for fu-
ture study.

In summary, there were some differ-
ences in risk factors between Chinese
and White patients hospitalized for
stroke. The well-known propensity for
hemorrhagic stroke among Chinese in
China appears to persist after immigra-
tion to the United States. Moreover,
Chinese appear to have less effective risk
factor management than Whites, al-

though this did not appear to adversely
affect short-term survival.
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