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Abstract

Background: Data on the association between socioeconomic status and post-stroke functional outcome in developing
countries is lacking. We aimed to evaluate the association in stroke survivors in deprived rural Southern China.

Methods: We conducted door-to-door interviews and collected data using a structured questionnaire in stroke survivors
from five fourth-class rural areas of Guangdong Province through a non-government initiated registry from August 2014
to March 2015. Descriptive statistics were used to provide information on the demographic, socioeconomic and clinical
characteristics of the selected population. Univariate and multivariate logistic regression were used to examine the
relationship of socioeconomic status indexed by self-reported average family income and functional impairment defined
as a modified Rankin Scale of 3 to 5.

Results: Among the 425 stroke survivors, 52.7% lived below the poverty line set by the local government. About 50%
of patients suffered from functional impairment and required assistance in their daily life. Compared with their wealthier
counterpart, stroke survivors with lower income were more likely to have functional impairment (OR 2.85, 95%
CI 1.93—4.23). The effect size increased and remained significant after adjusting for possible confounding factors
(OR 3.17, 95% CI 2.04—4.91).

Conclusions: Poorer patients tend to have poorer post-stroke functional outcome. Primary and secondary strategies
targeting underprivileged populations in less-developed areas are thus urgently needed in China.
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Background
The associations between socioeconomic status (SES),
stroke incidence and mortality have long been recog-
nized [1]. Mounting evidence suggests that people with
a lower SES suffer from poorer functional outcome after
stroke [2–6]. Many stroke survivors with severely im-
paired function are unable to return to work and rely on
caregivers or healthcare services for a prolonged period
of time, imposing a great burden on individual family

and the whole society. Up-to-date evidence on the
relationship between SES and post-stroke functional out-
come has mainly come from studies conducted in high-
income countries, limiting the generalization of findings
to low- and middle-income countries.
China, the biggest middle-income country in the

world, has approximately 2.5 million new stroke cases
and 1.6 million total stroke-related deaths each year, and
an estimated 7.5 million stroke survivors who suffer
from long-term disability [7]. Emerging epidemiological
data indicates that stroke burden has shifted from urban
to rural areas [8–10]. Nonetheless, there is scarce data
on patients living in deprived rural areas. Guangdong
Province, located in Southern China and neighboring
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Hong Kong and Macao, has a much lower stroke inci-
dence than Northern China and is thus often overlooked
[7, 11]. Although it is one of the most prosperous parts of
China, a large population resides in mountainous rural
areas where there are with less-developed healthcare ser-
vices. The difficult terrain, inconvenient transportation,
communication problems, and lack of financial support
from the government means that door-to-door data col-
lection is rarely implemented [12].
In order to bridge this gap in the current knowledge,

we interviewed stroke survivors in rural Southern China.
The specific aims of this study were to compile data on
the stroke burden and to examine the association be-
tween average family income and stroke functional out-
come with adjustments for possible confounding factors.

Methods
Study population
The Baiyun Qixing Stroke Register was a non-government
initiative that aimed to deliver medical assistance to
patients with stroke from fourth-class rural areas with the
worst economic level in Guangdong Province. It was
launched in 2011 by Guangzhou Baiyunshan Qixing
Pharmaceutical Company and the Red Cross Society of
Guangdong Province and had documented 4612 patients
so far. Between August 2014 and March 2015, we ran-
domly selected patients from five fourth-class rural areas
through this database (Fig. 1). Given that this simple regis-
try recorded incomplete sociodemographic and clinical

characteristics (including name, gender, age, address,
phone number, family economic situation, stroke subtype,
hospital admission), final case ascertainment was under-
taken during face-to-face interviews. Inclusion criteria for
patients were as follows: 18 years old and over, first or re-
current strokes diagnosed by local neurologists according
to the World Health Organization criteria [13], having
survived for more than 6 months post-stroke, and per-
manent residents of the rural areas. Patients who had died
before the investigation, refused to participate were ex-
cluded. Ethical approval for the study was obtained from
the Institutional Review Board of First Affiliated Hospital
of Sun Yat-sen University.

Data collection
Patients were interviewed by trained investigators from
the Department of Neurology, the First Affiliated Hospital
of Sun Yat-sen University using a structured question-
naire. The study staff also was composed of a Red Cross
member, a village committee cadres and a village phys-
ician who provides primary care services in local areas.
Good clinical practice guidelines in accordance with the
Declaration of Helsinki were used. Questions were an-
swered by patients or their proxies in case of verbal/cogni-
tive impairment or severe illness. Written informed
consent was obtained. Information was retrieved on socio-
demographic and clinical characteristics. Blood pressures
were measured three times at both brachial arteries using
standard mercury sphygmomanometers after the patient

Fig. 1 Distribution of the five fourth-class rural areas in Guangdong Province. The grey areas indicate the more developed areas located at the
Pearl River Delta and adjacent to Hongkong and Macao [15]
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had rested for at least 5 min in a seated position. Blood
samples were not drawn for test due to a lack of funding
and equipment.

Interpretation of data
Self-reported monthly family income per capita was used
as a single indicator of SES which was more applicable
than education attainment and occupation in the present
study due to the fact that the majority of rural residents
have achieved relatively low level of education and are
farmers [1, 14]. The total monthly income included sal-
aries, pensions, and earnings from homegrown products
(rice, vegetables). We further divided patients into lower-
and higher-income groups according to the latest pov-
erty line (260 Chinese Yuan Renminbi, RMB, per capita
per month, set by the Government of Guangdong),
equivalent to around US $ 41 based on an exchange rate
of US $1 to RMB6.4 [15].
Presence of hypertension, diabetes mellitus, hyperlip-

idemia and atrial fibrillation were determined according
to self-reports of disease history or of current treatment.
Hypertension control was defined according to the
Eighth Joint National Committee on the Prevention,
Detection, Evaluation and Treatment of Hypertension
(JNC-8) [16]. Blood Glucose control was defined as the
latest self-monitoring fasting blood glucose < 7.0 mmol/L
[17]. Current smoking was defined as more than 1
cigarette/day for at least 1 year. Current alcohol consump-
tion was defined as more than 14 g of pure alcohol/day
for at least 1 year [10]. Hospitals were classified as level 1
(community hospitals with only basic medical facilities
and very limited inpatient capacity), level 2 (hospitals with
at least 100 inpatient beds providing acute medical care
and preventative care services to populations of at least
100,000), and level 3 (major tertiary referral centers in
provincial capitals and major cities) [18]. Functional out-
come was assessed using the modified Rankin Scale
(mRS) score. Based on the scores, patients were divided
into two groups: functional independence (mRS 0–2) and
functional impairment (mRS 3–5) [19].

Statistical analysis
Descriptive statistics were used to assess patients’ sociode-
mographic and clinical characteristics. Unpaired t-test, χ2

test, Fisher’s exact test, and Mann–Whitney U tests were
used to perform univariate comparisons. To examine the
association between average monthly family income and
functional outcome, we used univariate logistic regression
to calculate the crude odd ratio (OR) and its 95% confi-
dential interval (CI), and multivariate logistic regression
with stepwise method to adjust possible confounding fac-
tors. First, we added age and sex to the model. Second, we
added other possible confounders that were of statistical

significance in univariate comparison. The data were ana-
lyzed via SPSS version 20.0 (SPSS Inc., Chicago, IL, USA).

Results
Study population
A total of 477 patients were identified through the data-
base. Of these, 42 patients died and 10 had a stroke attack
within the previous 6 months. This left a total of 425 eli-
gible stroke survivors (a response rate of 89.1%) who had
clinically suspected or neuroimaging-confirmed stroke.

Patient characteristics
Basic characteristics of patients are presented in Table 1.
The 425 patients had a male to female ratio of approxi-
mately 1.76:1. The mean ± SD age of first stroke occur-
rence was younger in males than in females (58.0 ± 11.5
versus 61.7 ± 10.7 years, P = 0.001). The median monthly
family income per capital was RMB250/$39 (IQR
RMB83/$13-RMB439/$69). A total of 52.7% of house-
holds lived below the poverty line. All patients were in-
sured by the New Rural Cooperative Medical System
(NRCMS) financed largely from the government [20].

Comorbidities and risk factors
We calculated the frequency distribution of hyperten-
sion (80.2%), hyperlipidemia (20.7%), diabetes mellitus
(16.7%), coronary heart diseases (9.2%), atrial fibrillation
(2.8%) and current smoking (15.8%). The probability of
current smoking was higher in males than females
(23.6% versus 1.9%, P < 0.001), while the proportion of
diabetes mellitus was marginally higher in females than
males (21.4% versus 14.0%, P = 0.049).

Stroke care delivery in acute and chronic phase
Patients had survived for a median (IQR) of 4 (2–6)
years after stroke at the time of the study. Up to 68.5%
of strokes were attributed to ischemic stroke, 20.7% to
primary intracerebral hemorrhage and 1.4% to subarach-
noid hemorrhage. Those who were treated in a level 2–3
hospital, who had the stroke attack within the past
10 years, and who had higher income were more likely
to have received neuroimaging diagnosis (all P ≤ 0.001).
With regards to healthcare for chronic phase post-
stroke, 44.0% of patients received rehabilitation therapy.
In all, half of the stroke survivors lived with functional
impairment (Fig. 2).

Income and functional outcome post-stroke
Patient characteristics and functional outcome according
to income level were also presented in Table 1. Compared
with patients with higher income, lower-income patients
were less likely to have attended a level 3 hospital (10.6%
versus 18.8%, P = 0.01, with level 2 hospital as reference),
and have received a neuroimaging (CT or MRI)-based
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Table 1 Characteristics and functional outcome of the sample participants according to income level

Variables Total no./total (%) Family average monthly
income ≤ RMB 260 no./total (%)

Family average monthly
income > RMB260 no./total (%)

P

Sociodemographic characteristics

Male gender 271/425(63.8) 146/224(65.2) 125/201(62.2) 0.52

Age of occurrence,years 60.7 ± 11.4 61.2 ± 11.1 60.1 ± 11.7 0.33a

< 65 265/415(63.9) 136/218(62.4) 129/197(65.5) 0.51

Marital status

Married 319/425(75.1) 166/224((74.1) 153/201((76.1) 0.63

Unmarried/devorced/widowed 106/425(24.9) 58/224(25.9) 48/201(23.9)

Living alone 25/425(5.9) 16/224(7.1) 9/201(4.5) 0.24

Unemployed/retired 303/425(71.3) 162/224(72.3) 141/201(70.1) 0.62

Comorbidities and risk factors

Hypertension 341/425(80.2) 181/224(80.8) 160/201(79.6) 0.76

Use of anti-hypertensive drugs 245/341(71.8) 132/181(72.9) 113/160(70.6) 0.64

Control of hypertension 55/296(18.6) 25/149(16.8) 30/147(20.4) 0.42

Diabetes mellitus 71/425(16.7) 34/224(15.2) 37/201(18.4) 0.37

Use of hypoglycemic drugs 50/71(70.4) 23/34(67.6) 27/37(73.0) 0.62

Control of fasting blood glucose 7/71(9.9) 5/34(27.8) 2/37(7.7) 0.17

Hyperlipidaemia 88/425(20.7) 45/224(20.1) 43/201(21.4) 0.74

Use of lipid-lowering drugs 33/88(37.5) 13/45(28.9) 20/43(46.5) 0.09

Artrial fibrillation 12/425(2.8) 7/224(3.1) 5/201(2.5) 0.69

Use of anticoagulant drugs 0/12 0/7 0/5

Coronary heart diseases 39/425(9.2) 19/224(8.5) 20/201(10.0) 0.60

No comorbidities 79/425(18.6) 39(17.4) 40(19.9) 0.51

Family history 60/425(14.1) 27/224(12.1) 33/201(16.4) 0.20

Current smoking 67/425(15.8) 31/224(13.8) 36/201(17.9) 0.25

Current alcohol consumption 11/425(2.6) 5/224(2.2) 6/201(3.0) 0.63

Stroke care services

Stroke type

Ischemic stroke 291/425(68.5) 139/224(62.0) 152/201(75.6) 0.001

Hemorrhagic stroke 90/425(21.2) 51/224(22.8) 39/201(19.4)

Unknown 44/425(10.4) 34/224(15.2) 10/201(5.0)

Neuroimaging diagnosis

CT brain scan 380/425(89.4) 190/224(84.8) 190/201(94.5) 0.001

MRI brain scan 142/425(33.4) 63/224(28.3) 79/201(39.3) 0.02

None 44/425(10.4) 34/224(15.2) 10/201(5.0) 0.001

Course of stroke,years 4.0(2.0,6.0) 4.0(2.0,6.0) 4.0(2.0,6.0) 0.99c

Previous stroke

0 291/425(68.5) 146/224(65.2) 145/201(72.1) 0.28

1 89/425(20.9) 53/224(23.7) 36/201(17.9)

≥ 2 45/425(10.6) 25/224(11.2) 20/201(10.0)

Awareness of stroke warning signd 196/425(46.1) 104/224(46.4) 92/201(45.8) 0.89
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diagnosis (84.8% versus 95.0%, P = 0.001). However, in
neuroimaging-confirmed cases, stroke type did not differ
between the two groups. In chronic phase, lower-income
patients were less likely to have attended outpatient ser-
vices in level 2–3 hospitals (4.0% versus 10.4%, P = 0.01).
There were no significant differences in terms of sex, age,
occupational status, and comorbidities.
Univariate logistic regression revealed that the lower-

income group was more likely to experience poor func-
tional outcome compared with the higher-income
group (OR 2.85, 95%CI 1.93–4.23, P < 0.001). This

effect slightly increased after adjustment by age and sex
(OR 2.98, 95%CI 1.987–4.477, P < 0.001). Poor func-
tional outcome was also positively associated with older
age at onset, not living alone, being retired or un-
employed, being a non-current smoker, hemorrhagic
stroke, recurrent stroke, call for emergency services
and rehabilitation (all P < 0.05, see Additional file 1).
After adjusting for all these potential confounding
variables, the effect size remained statistically signifi-
cant and was even larger (OR 3.17, 95% CI 2.04–4.91,
P < 0.001) (Table 2).

Table 1 Characteristics and functional outcome of the sample participants according to income level (Continued)

Variables Total no./total (%) Family average monthly
income ≤ RMB 260 no./total (%)

Family average monthly
income > RMB260 no./total (%)

P

Time from onset to emergency room (hours)

≤ 2 205/409(50.1) 107/215(49.8) 98/194(50.5) 0.71

2–6 103/409(25.2) 53/215(24.7) 50/194(25.8)

6–24 36/409(8.8) 17/215(7.9) 19/194(9.8)

> 24 65/409(15.9) 38/215(17.7) 27/194(13.9)

Use of emergency ambulance 98/425(23.1) 58/224(25.0) 42/201(20.9) 0.32

Level of hospital admitted

1 105/415(25.3) 54/218(24.8) 51/197(25.9) 0.04

2 250/415(60.2) 141/218(64.7) 109/197(55.3)

3 60/415(14.5) 23/218(10.6) 37/197(18.8)

Ischemic stroke

Intravenous thrombolysis 6/291(2.1) 1/139(0.7) 5/152(3.3) 0.26b

Antiplatelet therapy after discharge(Aspirin) 107/291(36.8) 51/139(36.7) 56/152(36.8) 0.98

Antiplatelet Therapy after discharge(Clopidogrel) 7/291(2.4) 2/139(1.4) 5/152(3.3) 0.52

Hemorrhagic stroke

Surgery 26/90(28.9) 14/51(27.5) 12/39(30.8) 0.73

Rehabilitation 187/425(44.0) 99/224(44.2) 88/201(43.8) 0.93

Duration of rehabilitation(weeks)

< 4 94/174(54.0) 45/89(50.6) 49/85(57.6) 0.54c

4–8 24/174(13.8) 15/89(16.9) 9/85(10.6)

8–12 5/174(2.9) 3/89(3.4) 2/85(2.4)

> 12 51/174(29.3) 26/89(29.2) 25/85(29.4)

Inhospitalization in previous year 106/425(24.9) 50/224(22.3) 56/201(27.9) 0.19

Outpatient attendance in previous month

Level 1 hospital 88/425(20.7) 41/224(18.3) 47/201(23.4) 0.20

Level 2–3 hospital 30/425(7.1) 9/224(4.0) 21/201(10.4) 0.01

Modified Rankin Scale Score

0–2 209/425(49.1) 83/224(37.1) 126/201(62.7) < 0.001

3–5 216/425(50.9) 141/224(62.9) 75/201(37.3)

CT indicates Computed Tomography, MRI indicates Magnetic Resonance Imaging, no. indicates number, RMB indicates Chinese Yuan Renminbi
P values are based on χ2 test if not indicated otherwise
aP value based on unpaired t test
bP value based on Fisher’s exact test
cP value based on Mann–Whitney U test
dStroke warning signs include the sudden loss of motor or sensory function, speech difficulty, changes in vision, gait, severe headache,
vertigo/dizziness or a depressed level of consciousness
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Discussion
Limited information exists on the stroke epidemiology
in less-developed rural China, and few investigations ex-
amined the association between SES and long-term dis-
ability in stroke survivors. In this population-based
cross-sectional study, we took a snapshot of the heavy
burden of stroke rural Southern China. This area has
prevalent yet insufficiently controlled vascular risk

factors, inadequate stroke care delivery and a high pro-
portion of disabled stroke survivors. Furthermore, we
found that patients with lower SES, indexed by average
monthly income of the family, were at greater risk of
long-term functional impairment, even after adjusting
for possible demographic and clinical characteristics.
Guangdong has enjoyed the fruits of rapid economic

development over the past three decades,with its overall
Gross Domestic Product ranking first in Mainland
China, which has brought with it life-style changes (i.e.,
increased consumption of fatty and energy-dense foods,
and lack of physical activity). Such factors may lead to a
heavier stroke burden, particularly in less-developed
rural areas with inadequate healthcare resources and
suboptimal implementation of evidenced-based practice
[8, 9, 21]. Our data support these growing concerns.
In line with other epidemiological studies conducted in

China, the profile of comorbidities and stroke risk factors
in our study was similar to those of developed countries
[9, 22, 23]. Among them hypertension remained the most
significant one for all types of stroke [7]. Although 71.8%
of patients with hypertension were taking antihypertensive
medication, only 18.6% showed evidence of adequate
blood pressure control. Indeed, the poor treatment and
control of hypertension in Northern China’s rural popula-
tion has previously been reported [24]. The rate of fasting
blood glucose monitor and control was also low. Of the
291 ischemic stroke patients discharged from hospital,
60.8% did not comply with antiplatelet therapy. These
findings suggest that long-term compliance with second-
ary stroke prevention in socioeconomically disadvantaged
population is still poor [12], including incorrect discon-
tinuation, doses reduction and a preference to Chinese
traditional herb medicine (47.8%).

Fig. 2 Distribution of post-stroke functional outcome in total and in groups stratified by income level

Table 2 The association between income and functional
outcome in stroke survivors in five rural areas

OR 95%CI P

Unadjusted

Average monthly income of
the family ≤ 260 RMB

2.85 (1.93, 4.23) < 0.001

Adjusted for age and sex

Average monthly income of
the family ≤ 260 RMB

2.98 (1.99, 4.48) < 0.001

Age of occurrence ≥ 65 years 1.48 (1.10, 1.98) 0.009

Male 0.70 (0.46, 1.07) 0.10

Adjusted for all possible confounders

Average monthly income of
the family ≤ 260 RMB

3.17 (2.04, 4.91) < 0.001

Age of occurrence ≥ 65 years 1.42 (1.03, 1.97) 0.03

Male 0.97 (0.60, 1.55) 0.88

Not living alonoe 9.76 (2.69, 35.40) 0.001

Currently unemployed/retired 1.80 (1.10, 2.95) 0.01

Currently smoking 0.42 (0.21, 0.82) 0.01

History of previous stroke 1.83 (1.14, 2.95) 0.01

Use of emergency service system 2.20 (1.29, 3.73) 0.004

Rehabilitation 1.80 (1.14, 2.82) 0.011

OR indicates odd ratio, CI indicates confidential interval
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A large proportion of patients had undergone CT
scanning. The use of CT scanning in rural areas of China
has been previously reported as “low” compared with
urban areas but precise data is lacking [11]. CT scanning
is now widely available in almost all county-level and
city-level hospitals, resulting in improvement of stroke
diagnosis and classification. Consistent with previous
studies conducted in China, ischemic stroke was found
to be the most common type. However, we could not
obtain the time interval from stroke onset or admission
to imaging, which is a more critical aspect in the evalu-
ation of acute stroke management [25].
In terms of emergency transport, less than one fourth

of patients called for an emergency ambulance after
symptom onset. Of all ischemic strokes, very few re-
ceived intravenous thrombolysis in time. Unawareness of
stroke warning signs, pre-hospital delay owing to long
transportation as the majority of patients lived in remote
areas, and in-hospital delay such as prolonged time from
admission to imaging, were some major explanations
that might be offered for this low rate of thrombolytic
therapy. Moreover, all 6 cases who had received intra-
venous thrombolysis were administered with urokinase
but not tPA, probably as tPA is expensive [11, 12]. These
data suggest that the emergency service system for acute
stroke are not well established in these rural areas [12, 26].
Additionally, few patients continued their rehabilitation
programs after being discharged. Since the types, duration
and intensity of rehabilitation were not measured, the as-
sociation between rehabilitation and functional outcome
was inclusive.
In terms of the role of health care system, all patients

were insured by NRCMS in our study [20]. NRCMS is a
wide health care system launched by the Chinese gov-
ernment in 2003, aiming to improve the rural residents’
access to health services, and reduce their risk of cata-
strophic medical payments resulting from major diseases
[27, 28]. It is financed by combined contributions from
central and local government, and individual rural
households [27, 28]. The government’s subsidy financing
level increased gradually and reached RMB 340 by 2013,
accounting for more than three quarters of the pooling
funds [29, 30]. However, recent studies suggested that
NRCMS did not sufficiently alleviate the financial bur-
den of rural residents at the current funding level, as the
reimbursement rate are relatively low [20, 31, 32].
NRCMS reimburses approximately 30% of inpatient ex-
penditures in practice [20]. Unfortunately, we failed to
collect individual data on the out-of-pocket and
NRCMS-reimbursed expenses in the present study.
Wang et al. [20] found that out-of-pocket payments for
treatment of stroke averaged RMB3028.4 per capita in
2008 in poor rural areas of China. Hence, we can infer
that, in the poorest group with monthly income of no

more than RMB 260 per capita in our study, medical ex-
penditures still pose a huge financial burden on the
households. We found that the destitute population was
less likely to undertake neuroimaging for stroke diagno-
sis compared with their wealthier counterparts. One
possible explanation is that poorer rural residents may
cut down their medical expenses to avoid catastrophic
out-of-pocket payments [20]. Additionally, the low-
income group prefers to attend low-cost village clinics
and township-level hospitals where CT or MRI imaging
equipment is still lacking [11].
The finding that low SES was associated with a greater

risk of post-stroke functional impairment is in line with
results of several hospital-based prospective cohort stud-
ies [2–4]. However, all of these studies were hospital-
based and used different indicators of SES. Data from
population-based studies, particularly conducted in
developing counties remains scarce.
It has been suggested that the socioeconomic disparity

in stroke outcome cannot be fully explained by variations
in patients’ clinical and demographic characteristics [1–5].
Similarly, the association we observed could not be ex-
plained by the differential distribution of risk factors or
unequal access to healthcare between the two income
groups. There are likely several explanations for our find-
ings. First, we did not draw blood samples to test blood
glucose and lipids, nor did we perform electrocardiogram
to detect any arrhythmia. Thus our assessment of comor-
bidities and risk factors were based on self-report results,
which may result in an underestimation of their preva-
lence compared with their biochemical gold standard [33].
Second, the association may have been driven by factors
that were not measured in the present study, such as base-
line stroke severity measured by the National Institutes of
Health Stroke Scale. It has been suggested that the impo-
verished population tend to suffer from more severe stroke
[34–36]; for another, patients with milder stroke in the
lower income group would be less likely to seek medical
help due to medical costs, which may lead to imbalance of
stroke severity in the two groups. Third, we did not collect
information on the timing of specific care processes, which
may reflect the quality of care and could thus partly ex-
plain some of the association between SES and functional
outcome. Nor did we collect data on other comorbidities
that might have a negative impact on stroke prognosis,
such as chronic lung, liver or renal diseases [37, 38].
Our study suffered from some other limitations. As

this study was cross-sectional and had a relatively small
sample, we failed to uncover any cause-and-effect rela-
tionship between SES and functional outcome after
stroke. Part of the association we observed may be due
to the impact of stroke on average family income, as
catastrophic payment for stroke treatment and loss of
labor force may in turn push the household below the
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absolute poverty line. The association may also be influ-
enced by the “survivor effect” (those who died may have
had more severe disability), and “recall bias” (e.g. in
those with a long course of disease or at very old age)
[13]. In addition, there were problems when average
monthly income of the family was used as a single indi-
cator of SES. Compared with educational attainment
and occupation status, income is not that stable and
may vary over time [1]. Furthermore, patients in rural
areas may underestimate their earnings and the value of
their home-grown products [13].
Evidently, conducting of ideal population-based epi-

demiological stroke studies is challenging for us. As
there are no well-established systems in local communi-
ties to keep medical records, or to monitor and follow
up patients, a door-to-door interview is the realistic
choice for us, though it was manpower, time and mater-
ial resources-consuming [7, 11]. Nonetheless, we feel
that future studies should also attempt to overcome
these obstacles in order to enhance our understanding
of SES and stroke outcome. Furthermore, primary and
secondary stroke care strategies targeting underprivil-
eged groups should be developed. It is also necessary to
improve the effectiveness of NRCMS by improving the
reimbursement rate, increasing subsidizes, targeting the
poorest households, and providing them with additional
medical aids or financial assistance [20, 31, 32].

Conclusions
This study provides some rough ideas of the stroke bur-
den in Southern China, and adds to the accumulative evi-
dence that patients with a low SES are not only more
likely to have a stroke attack but also more likely to be dis-
abled after stroke. This has important implications for
public health policy makers. Primary and secondary stroke
care strategies targeting underprivileged groups should be
developed and healthcare insurance systems should be im-
proved to ensure that all patients have equal access to
diagnostic, treatment and rehabilitation services regardless
of their SES. Epidemiological studies with high methodo-
logical quality, especially with prospective design should
be conducted to further investigate the relationship be-
tween SES and stroke outcomes, not only in rural China
but also in poverty-stricken areas worldwide [7, 11].
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