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Objectives: The aim of our study was to

explore the risk factors of acute ischemic stroke

(AIS) for different ethnic groups in Changde

city (a multi-ethnic residence inhabited mainly

by Han and Tujia), Hunan Province, China.

Design, Setting and Participants: A multi-

center study was performed and the demog-

raphy data, etiology data and clinical features

of 5338 AIS patients from 17 hospitals in

Changde city were collected from January

2011 through December 2011.

Main Measures: Student’s t-test and X2-test

were used to compare the differences be-

tween the Han and Tujia ethnic group in the

AIS.

Results: In Changde, the incidence of AIS in

the Tujia ethnic group was higher than that in

the Han ethnic group (233.14 per million vs.

84.38 million, respectively). We found statis-

tically significant differences between the Tujia

and Han ethnicities in demographic, etiology

and clinical data (eg, sex, living environment,

diet, smoking, payment methods, cerebral

hemorrhage and transient ischemic attack

[P,.05]). In addition, compared with the

Han population, the Tujia patients had a

higher rate of the incidence of the anterior

circulation infarction, partial anterior circula-

tion infarction, lacunar infarction and cerebral

hemorrhage.

Conclusions: Our results indicate that lifestyle

choices (eg, diet, smoking cigarettes), location,

family heritage, and sex are associated with AIS

and is useful for informing AIS rates and

treatment for AIS. (Ethn Dis. 2014;24[3]:310–

315)

Key Words: Acute Ischemic Stroke, Risk

Factors, Ethnic Groups

BACKGROUND

Ischemic stroke has become a lead-
ing cause of morbidity and mortality in
the developing and developed world,1

and a substantial portion of those deaths
occur during hospitalization for acute
ischemic stroke (AIS).2 In the United
States and Europe, AIS was the third
leading cause of death3 and the inci-
dence of stroke in China has increased
year by year.4 Thus, predicting risk
factors of stroke may be useful to
determine prognosis and care for pa-
tients at risk. So far, many studies have
reported about the etiology and patho-
genesis of stroke.5 Previous studies have
shown that stroke has some relationship
with regional and genetic factors.6–8

Additionally, cholesterol levels are risk
factors for cerebrovascular disease,9 and
hypertension has been shown to be
associated with stroke.10 Previous results
have suggested that the low-density
lipoprotein cholesterol (LDL-C) and
the risk of atherosclerosis infarction were
significantly associated.11

Changde is a multi-ethnic city in
China and is home to 5,703,000 resi-
dents; the majority of these residents
(5,280,000) are Han Chinese. Minority
populations accounted for 7.52% of the
total population, including 350,000
Tujia people, 40,000 Hui people, more
than 6,000 Uighurs people and other 33
ethnic minorities.12,13 Some research has
focused on stroke in the Tujia ethnic
group14; however, the comparative data
between the Han and Tujia ethnic group
have not been reported.15 Changde
provides a favorable environment for
the investigation of Tujia and Han
among AIS because of the multi-ethnic
mix.13 Our study attempted to investi-
gate the difference between the Han and

Tujia ethnicities for incidence of, and risk
factors for, AIS. Our findings will inform
AIS prediction, diagnosis and treatment
in Changde, Hunan province, China.

METHODS

Study Population
According to the multi-center study

method,16 we enrolled 5338 patients
with AIS from 17 hospitals of Changde
in China between January 2011 and
December 2011. The enrolling patients:
1) were aged 18-95 years; 2) had lived in
Changde for more than two years; 3) had
experienced a cerebrovascular event, (eg,
cerebral infarction, transient ischemic
attack, cerebral hemorrhage, spontane-
ous subarachnoid hemorrhage) within
the previous 3 months as diagnosed by a
neurologist according to clinical symp-
toms and imaging studies; and 4) signed
informed consent. The patients who had
a malignant tumor or venous system
thrombosis were excluded.

Assessment and Laboratory Data
We prospectively investigated the

demographic data of patients including
age, sex, ethnicity and risk factors accord-
ing to international diagnosed criteria (eg,
history of smoking and hypertension,
diabetes, ischemic heart disease and atrial
fibrillation). Smoking was defined as
smoking .1 year or .5 cigarettes per
day. Patients were considered hyperten-
sive if they had a well-defined hyperten-
sion history or their blood pressure was
more than 140/90 mm Hg at least two
times. Patients were diagnosed with
diabetes if their fasting glucose level was
.7.8 mmol/L or they were treated with
antidiabetic medicine. Patients with blood
cholesterol .6.5 mmol/L, low-density

From Department of Neurology, No.1
People’s Hospital, Changde (PX, X-LX, G-
XG, C-YG, S-JZ, Q-HS, JW, Y-DL); and
Department of Neurology, Xiangya Hospi-
tal, Central South University (JK, BX).

Address correspondence to Bo Xiao;
Department of Neurology, Xiangya Hospi-
tal, Central South University; Changsha
410008, China; +86-0731-84327236; +86-
0731-84327236 (fax); boxxiao@hotmail.
com

310 Ethnicity & Disease, Volume 24, Summer 2014



lipoprotein (LDL) .3.2mmol/L, or hy-

percholesterolemia history were defined as

patients with hyperlipidemia. Atrial fibril-

lation, ischemic heart disease, arrhythmia

and intermittent postscript line were

diagnosed in accordance with relevant

international standards. The clinical se-

verity status of the patients was assessed

within 24 hours by the National Institute

of Health Stroke Scale (NIHSS) and

Scandinavian Stroke Scale (SSS).17–19

Statistical Analyses
Differences overall and between the

ethnic groups in the characteristics and

potential risk factors were analyzed by

SPSS ver.13.0. Student’s t test was used

to compare continuous variables be-

tween groups. The chi-square test or

Fisher’s exact test were used to compare

categorical variables. The significance

level was defined as P,.05.

RESULTS

Participants
All 5338 AIS patients came from 17

hospitals in Changde, Hunan Province,

China (Table 1). Among them, 1127,

782 and 762 patients came from the

First People’s Hospital of Changde,

Fourth People’s Hospital of Changde

and Taoyuan People’s Hospital, ac-

counting for 21.11%, 14.65% and

14.28%, respectively.

We found a significant difference in

AIS incidence among different ethnics

groups (P,.001) (Table 2). The AIS

incidence in Tujia was 233.14 per

100,000, which was significantly higher

than that in the other ethnicities

(P,.05) (Table 3). The AIS incidence

in Han, Hui and Uighur was 84.38, 95

and 66.66 14 per 100,000, respectively.

No statistical difference in the incidence

of AIS was found between the three
ethnicities (Table 3).

Sample size calculations suggested
that 461 participants per ethnic group
would provide 80% power to detect
important differences in AIS and risk
factor prevalence between ethnic
groups. In our study, 4450 Han and
816 Tujia patients were enrolled, and
their baseline characteristics are summa-
rized in Table 4. Most of the patients
were aged 45 to 84 years (84.39% and
93.38% in Han and Tujia ethnic,
respectively). No significant difference
was found in the age and body mass
index (BMI) between the Han and Tujia
patients (P..05). There were, however,
differences between the Han and Tujia
patients in sex, living environment,
eating habits, smoking, education level,
payment of medical expenses and cere-
brovascular accident type (P,.05)
(Table 4). More AIS patients in the Tujia
group suffered from cerebral hemorrhage
(P5.004), whereas more Han patients
experienced transient ischemic attack
(P5.001). And cerebral infarction oc-
curred equally in the two ethnic groups.

To examine why the Tujia group
had a higher AIS incidence than the
Han group, we calculated the rates of
conventional and novel risk factors
between the two ethnic groups. Com-
pared with the Han patients, the Tujia
patients had greater risk factors for AIS
(ie, sex, hypertension, myocardial in-
farction, other heart diseases). However,
there were no significant differences in
age, diabetes, hyperlipidemia, atrial
fibrillation, history of stroke, SSS score
and NIHSS score (P..05) (Table 5).
We found that the clinical types of

Table 1. Sources of patients

Source n %

First People’s Hospital of Changde 1127 21.11
Second People’s Hospital of Changde 132 2.47
Third People’s Hospital of Changde 78 1.46
Fourth People’s Hospital of Changde 782 14.65
Fifth People’s Hospital of Changde 74 1.39
Sixth People’s Hospital of Changde 76 1.42
Seventh People’s Hospital of Changde 77 1.44
Changde Hanshou People Hospital 235 4.4
Changde Shimen People’s Hospital 347 6.5
First Chinese medicine hospital of Changde 351 6.58
Changde Lixian People’s Hospital 294 5.51
Tsu People’s Hospital 329 6.16
The Linli People Hospital 375 7.03
Taoyuan People’s Hospital 762 14.28
An Township People’s Hospital 190 3.56
The West Dongting People Hospital 81 1.52
West Lake People’s Hospital 28 .52
Total 5338 100

Table 2. The incidence of AIS in different ethnic groups recorded in the hospitals of Changde

Han Tujia Hui Uighur Other Overall P

Population in Changde 5,280,000 350,000 40,000 6,000 31,000
Registration number of AIS 4450 816 38 4 30
The incidence of registered

AIS (per 100,000) 84.38 233.14 95 66.66 96.77 ,.001a

Statistical differences were analyzed using chi-square test.
a P,.001.
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stroke in the Han and Tujia populations

were different; compared with the Han

patients, the incidence rates of anterior

circulation infarction, partial anterior

circulation infarction, lacunar infarction

and cerebral hemorrhage in Tujia

patients were significantly increased

(P,0.05) (Table 6). According to the

mortality rate, the anterior circulation

infarction and cerebral hemorrhage

mortality in the Tujia were higher than

in the Han, and Tujia overall compli-

cation rate was higher as well (Table 6).

Table 3. Pairwise comparisons in the incidence of AIS between ethnic groups

Han Tujia Hui Uighur

Tujia ,.001b

Hui .462 ,.001b

Uighur .638 .008a .498
Other .45 ,.001b .94 .481

Statistical differences were analyzed using chi-square test.
a P,.01.
b P,.001.

Table 4. Baseline characteristics of the patients

Pa

Characteristics Han (N=4450), n % Tujia (N=816), n % Overall Certain Category

Sex .001b

Male 2512 56.45 512 62.75
Female 1935 43.48 304 37.25

Age .708
#34 28 .63 6 .74
35–44 131 2.94 24 2.94
45–54 491 11.03 99 12.13
55–64 1195 26.85 231 28.31
65–74 1449 32.56 260 31.86
75–84 1045 23.48 172 21.08
$85 111 2.49 24 2.94

Environment ,.001c

Countryside 3342 75.1 667 81.74
Town 1108 24.9 149 18.26

BMI, mean 6 SD 26.3 6 14.7 25.7 6 13.8 .279
Eating pickled foods ,.001c

Yes 2672 60.04 713 87.38
No 1778 39.96 103 12.62

Smoking ,.001c

Yes 1378 30.97 453 55.51
No 3072 69.03 363 44.49

Education ,.001c

Primary school 3761 84.52 761 93.26 ,.001c

High school 541 12.16 37 4.53 ,.001c

University and above 148 3.33 18 2.21 .092

Payment methods .005b

Health insurance 2047 46 332 40.69
At their own expense 2403 54 484 59.31

Cerebrovascular accident type ,.001c

Cerebral hemorrhage 1128 25.34 246 30.15 .004b

Cerebral infarction 2726 61.25 490 60.04 .515
Transient ischemic attack 466 10.47 55 6.74 .001b

Other 130 2.921 15 1.83 .082

a Statistical differences were analyzed using T-test or chi-square test. P of the comparison in each characteristic is shown in the overall column. If there was significant different
in the characteristic that contained more than 2 categories, differences in each category of the characteristic would be analyzed and the corresponding P are shown in the
certain category column.

b P,.01.
c P,.001.
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DISCUSSIONS

In our study, we investigated the
incidence of AIS in different ethnic groups
inChangdeandcomparedtherisk factors for
AIS between the Han and Tujia ethnicities.
We found that Tujia had a higher AIS
incidence compared with other groups. We
also found differences in the baseline
characteristics and risk factors between the
AIS patients in Tujia and Han groups.

In our study, 17 hospitals took part
in the investigation of the Changde area
population, covering different levels of
hospitals in this region.20 We found the
incidence of reported AIS in Tujia
ethnic was much higher than that of
other ethnic groups. We also found that
being male, living in a rural environ-
ment, eating pickled foods and smoking
were more likely risk factors for the
Tujia people as compared with the Han.

Currently, the relationship between sex
and stroke is still debatable. Some
previous results suggested that being
female is a risk factor for stroke because
of the declining estrogen levels.21 How-
ever, in our study, we found that the
incidence of stroke in males was higher
in both Han and Tujia groups, with
Tujia males having higher incidence
than Han males (P,.05). Considering
that men are the ones who undertake

Table 5. Risk factors comparison between the Han and Tujia patients

Value

Han Tujia

Pn % n %

Age, mean 6 SE 64.3 6 12.9 61.9 6 13.8 .115
Male 2512 56.45 512 62.75 .001a

Hypertension 2136 48 440 53.92 .002a

Diabetes 447 10.04 79 9.68 .75
Hyperlipidemia 193 4.34 31 3.8 .484
Atrial fibrillation 413 9.28 89 10.91 .146
Myocardial infarction 759 17.06 171 20.96 .007a

Other types of heart disease 1034 23.24 237 29.04 ,.001b

History of stroke 442 9.93 75 9.19 .513
SSS score on admission, mean 6 SD 39.8 6 16.7 38.8 6 17.2 .118
Admission NIHSS score, mean 6 SD 9.8 6 10.9 10.1 6 11.2 .472

Statistical differences were analyzed using T-test or chi-square test.
NIHSS, National Institute of Health Stroke Scale; SSS, Scandinavian Stroke Scale.
a P,.01.
b P,.001.

Table 6. Clinical type and characteristic comparison between the Han and Tujia patients

Type of stroke

Cases Stay in the Hospital, Days, Mean ± SD

Han,
n

Probability
%

Tujia
n

Probability
% P Han Tujia P

Completely anterior circulation infarction 389 10.09 103 13.99 .002b 15 6 14 14 6 15 ..05
Partial anterior circulation infarction 851 22.08 71 9.65 ,.001c 12 6 9 11 6 9 ..05
Posterior circulation infarction 373 9.68 65 8.83 .474 16 6 10 14 6 12 ..05
Lacunar infarction 1113 28.88 251 34.1 .004b 8 6 7 7 6 8 ..05
Cerebral hemorrhage 1128 29.27 246 35.86 .024a 11 6 11 14 6 13 ,.05a

Total 3854 736 12 6 10 11 6 12 ..05

Type of stroke

Death Cases Complication Cases

Han,
n

Probability
% Tujia

Probability
% P

Han,
n

Probability
%

Tujia,
n

Probability
% P

Completely anterior circulation infarction 90 23.13 25 24.27 .239 220 56.56 61 59.22 .095
Partial anterior circulation infarction 124 14.57 12 16.9 ,.001c 208 24.44 21 29.57 ,.001c

Posterior circulation infarction 35 9.38 7 10.77 .832 86 23.06 17 26.15 .623
Lacunar infarction 91 8.18 19 7.56 .856 124 11.14 29 11.55 .824
Cerebral hemorrhage 257 22.78 67 27.23 .078 420 37.73 109 43.9 .075
Total 597 15.49 130 17.66 .139 1058 27.45 237 29.3 .009b

Statistical differences were analyzed using T-test or chi-square test.
a P,.05.
b P,.01.
c P,.001.
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financial responsibility in most Tujia
families, the Tujia men may have greater
economic pressure compared with Han,
which could lead to the higher incidence
of hypertension and heart disease in the
AIS patients. In addition, compared with
the Tujia, the Han people possess better
living conditions and have a stronger
commitment to medical treatment. After
adjusting for poor living conditions and
poor awareness of medical treatment,
incidence of reported AIS in the Tujia
group was still much higher than that in
Han ethnic, suggesting that the Tujia
population have a much higher risk of
AIS. Previous results22 have reported that
the hypertension is an independent risk
factor in cerebral hemorrhage and that
heart disease is an independent risk factor
in the anterior circulation infarction.23

In the Tujia AIS patients, the hyperten-
sion incidence was higher than that in
the Han AIS patients (P,.05), which
could suggest that long-term hyperten-
sion would lead to atherosclerosis and
abnormal dilation of small blood vessels,
loss of autoregulation leukoencephalop-
athy, cerebral metabolism and damaged
brain structures. In eating habits, we
found that the Tujia favor pickled foods,
which are not rich in the nutrients

known to contribute to healthy brain
function and found in fresh vegetables
and fruits: vitamin C, vitamin E, B-
carotene and other antioxidants.

The Tujia ethnic group have long
been an important minority in China.24

To our knowledge, this is the first
validated data for comparison between
the Han and Tujia ethnic in AIS
incidence and risk factors.

CONCLUSIONS

According to our study, the interac-
tion between the Tujia ethnic group and
the risk factors of AIS patients might be
confounded by other factors such as
diabetes, hyperlipidemia, AF, smoking
status, BMI and the treatments. We also
found, however, that the Tujia have more
AIS risk factors compared with the Han.
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