
Page 1 of 11

© Annals of Translational Medicine. All rights reserved.   Ann Transl Med 2019;7(18):426 | http://dx.doi.org/10.21037/atm.2019.08.125

Original Article 

Disparities in outcomes associated with rural-urban insurance 
status in China among inpatient women with stroke: a registry-based 
cohort study

Hong-Qiu Gu1,2, Xin Yang1,2, Zhen-Zhen Rao3, Chun-Juan Wang1,2,4,5,6, Xing-Quan Zhao4,6, Yi-Long Wang1,4,5,6, 
Li-Ping Liu7, Chelsea Liu8, Hao Li1, Zi-Xiao Li1,2,4,6, Yong-Jun Wang1,2,4,5,6; on behalf of China National 
Stroke Registries lnvestigators

1China National Clinical Research Center for Neurological Diseases, 2National Center for Healthcare Quality Management in Neurological 

Diseases, Beijing Tiantan Hospital, Capital Medical University, Beijing 100070, China; 3Institute of Molecular Medicine, Yingjie Center, Peking 

University, Beijing 100871, China; 4Vascular Neurology, Department of Neurology, Beijing Tiantan Hospital, Capital Medical University, Beijing 

100070, China; 5Beijing Key Laboratory of Translational Medicine for Cerebrovascular Disease, Beijing 100053, China; 6Center for Stroke, Beijing 

Institute for Brain Disorders, Beijing 100068, China; 7Neuro-intensive Care Unit, Department of Neurology, Beijing Tiantan Hospital, Capital 

Medical University, Beijing 100070, China; 8Johns Hopkins Bloomberg School of Public Health, Johns Hopkins University, Baltimore, USA

Contributions: (I) Conception and design: HQ Gu, ZX Li; (II) Administrative support: ZX Li, H Li; (III) Provision of study materials or patients: X 

Yang, ZZ Rao; (IV) Collection and assembly of data: HQ Gu, X Yang, ZX Li, CJ Wang; (V) Data analysis and interpretation: HQ Gu, ZX Li, CJ 

Wang; (VI) Manuscript writing: All authors; (VII) Final approval of manuscript: All authors.

Correspondence to: Zixiao Li. Department of Neurology, Beijing Tiantan Hospital, Capital Medical University, No. 119 Nansihuanxilu, Fengtai 

District, Beijing 100070, China. Email: lizixiao2008@hotmail.com.

Background: Despite a few studies have demonstrated sex differences in stroke care and outcomes, limited 
research has explored insurance-related disparities in outcomes, particularly among women stroke patients. 
The aim was to determine whether rural-urban health insurance status affect the stroke treatment, process of 
care, and 1-year clinical outcomes for inpatient ischemic stroke in women.
Methods: Women patients with acute ischemic stroke (AIS) covered by New Rural Cooperative Medical 
Scheme (NRCMS) and urban resident/employee-based basic medical insurance scheme (URBMI/UEBMI) 
were abstracted from the China National Stroke Registry II (CNSR II). Shared frailty model in the Cox 
model or generalized estimating equation with consideration of the hospital’s cluster effect were used to 
assess the associations between rural-urban insurance status and quality of care during hospitalization and 
1-year stroke outcomes including all-cause death, 1-year recurrence, and 1-year disability.
Results: A total of 5,707 women patients enrolled from 219 hospitals in CNSR II were analyzed. 
Compared with 2,880 women patients covered by URBMI/UEBMI, 2,827 women patients covered by 
NRCMS were younger (65.7 versus 68.9 years), less likely to have vascular risk factors, awareness and 
treatment of hypertension and dyslipidemia prior to stroke. Women covered by NRCMS were more likely 
to receive early antithrombotics, discharge antithrombotics, lipid-lowering drugs, but less likely to receive 
antihypertensive medication than those covered by URBMI/UEBMI. One-year all-cause mortality and 
stroke recurrence were both significantly higher in women patients with NRCMS than those with URBMI/
UEBMI [adjusted hazard ratio (95% confidence interval): 1.40 (1.06–1.84) and 1.38 (1.04–1.83), separately].
Conclusions: AIS women patients with rural-urban insurance status demonstrated remarkable differences 
in age, stroke risk factors, awareness and treatment, the process of care, and 1-year stroke recurrence and 
mortality. Healthcare policymakers need to focus their attention on these disparities and take proper steps to 
improve primary healthcare service in rural areas.
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Introduction

Stroke imposes an enormous burden on the health system, 
with women being disproportionately affected (1). In 
China, stroke is the third leading cause of death in men, 
but the second leading cause in women (2). From 1992 
to 2012, the incidence of first-ever stroke in rural China 
grew at a faster annual rate for women (8.0%) than for 
men (5.5%) (3). Meanwhile, the Chinese Health Statistics 
for 2010 indicated that stroke is the first and third leading 
cause of death in rural and urban China (4). In addition, 
China cardiovascular diseases report 2015 summarized that 
the projected stroke morality (per 100,000) increased from 
110.94 in 2003 to 151.91 in 2014 for rural residents, while 
increased from 102.44 to 125.78 for urban residents (5). 
These epidemiological trends suggest an increase in the 
burden of stroke on women, especially in rural China (3,6).

In rural areas, by the end of June 2012, the New Rural 
Cooperative Medical Scheme (NRCMS) was administrated 
by the Chinese government; the scheme covered a 
budget of 812 million and accounted for over 95% of 
the targeted population (7). At present, in urban areas, 
the Urban Resident Basic Medical Insurance (URBMI) 
scheme and the Urban Employee Basic Medical Insurance 
(UEBMI) scheme are in place and cover almost the whole  
population (8). Populations living in rural China have 
limited access to medical care than do urban residents 
along with a larger financial burden, mainly owing to 
limited funds allocated to the New Rural Cooperative 
Medical Scheme (NRCMS) (8). Furthermore, compared 
to women in urban areas, women in rural areas tend to 
have a low educational level and low income and receive 
a poor quality of healthcare (2). However, the difference 
in the stroke burden between women associated with a 
rural or urban insurance status in China remains unclear. 
Moreover, China’s social health insurance schemes are 
primarily composed of the NRCMS in rural areas and the 
URBMI and UEBMI in urban areas (8). Self-pay patients 
and patients with commercial insurance compose only 8.5% 
of the population with stroke.

We investigated how a rural or urban insurance status 
impacts the demographic and clinical characteristics, stroke 

risk factor profiles and treatment prior to stroke, the process 
of care during hospitalization, and 1-year clinical outcomes 
of acute ischemic stroke (AIS) among women in China who 
are covered by the NRCMS and URBMI/UEBMI.

Methods

China National Stroke Registry II Design and Hospital 
Selection

We have described the details of the design and conduct of 
the China National Stroke Registry II (CNSR II) previously 
(9,10). The CNSR II was sponsored by the National Health 
Commission. It was a prospective, hospital-based and 
nationwide registry. The primary objective of the CNSR 
II is to assess patient clinical features, the delivery of stroke 
care in clinical practice, and 1-year clinical outcomes. 
Chinese secondary or tertiary public hospitals can be 
included in the registry. A total of 219 hospital sites were 
selected by the steering committee from the China National 
Network of Stroke Research in our study.

Case enrollment and study population

This study collected data from June 2012 to January 
2013. Patients were recruited from all eligible hospitals 
in China consecutively. Patients were eligible if they were  
≥18 years of age and presented within seven days of 
the index event of AIS, transient ischemic attack (TIA), 
spontaneous intracerebral hemorrhage, or subarachnoid 
hemorrhage confirmed via brain computed tomography 
or magnetic resonance imaging. All the written informed 
consent forms were obtained from the patients or their 
designated relatives.

Data collection and abstraction

A standardized data collection form was utilized by all 
participating sites. Participating hospitals nationwide use 
trained hospital personnel to identify eligible patients, 
obtain informed consent, and enlist patients for all their 
stroke hospitalization. The pre-stroke modified Rankin 
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Scale (mRS) (with scores ranging from 0 to 6, with a score 
of 0 indicating no disability and higher scores indicating 
more severe disability) (11) and National Institutes of 
Health Stroke Scale (NIHSS) (with scores ranging from 
0 to 42, with higher scores indicating a more severe  
deficit) (12) scores were acquired from physical exams by 
trained neurologists. Other patient data extracted from the 
medical records included demographics, health insurance 
status, education, household income, history of smoking 
and alcohol consumption, vascular risk factors, medication 
usages prior to stroke, laboratory tests, and discharge status.

Prevalence, unawareness, and treatment of vascular risk 
factors

The prevalence, unawareness, and treatment of vascular 
risk factors including hypertension disease, dyslipidemia, 
diabetes mellitus, and atrial fibrillation were analyzed. The 
prevalence of risk factors in our study population prior 
to stroke was determined by self-reported awareness of 
hypertension disease, diabetes mellitus, dyslipidemia, and 
atrial fibrillation, and was defined as the frequency of these 
chart-confirmed factors in the medical history and by the 
usage of corresponding medications. The unawareness rate 
of these four vascular risk factors was calculated as the ratio 
of initial physician diagnosis during hospitalization to our 
study population. The treatment medications prescribed 
prior to the stroke included antiplatelets, antihypertensives, 
anti-diabetics, and lipid-lowering drugs. Current or 
previous history of smoking and moderate and heavy 
alcohol consumption (≥2 standard alcohol drinks per day) 
were also recorded.

Quality measures definitions

A total of 7 guideline-recommended performance metrics 
of medication usage were pre-specified for this study based 
on national recommended guidelines and the Get With 
The Guidelines-Stroke (GWTG-Stroke) criteria (13-15). 
These guidelines included: (I) administration of intravenous 
tissue-type plasminogen activator in patients who arrive 
within 2 hours after symptom onset and were treated within 
3 hours; (II) administration of antithrombotic medication 
within 48 hours of admission; (III) administration of 
antithrombotic medication; (IV) administration of 
anticoagulants for atrial fibrillation; (V) administration of 
antihypertensive medication for patients with hypertension; 
(VI) administration of medications for lowering low-

density lipoprotein (LDL) levels ≥100 mg/dL; and (VII) 
administration of hypoglycemia medication for diabetes 
mellitus. The definitions of these performance measures are 
shown in Table S1.

Clinical outcomes

Hospital trained personnel who followed standardized 
scripts to contact patients after the stroke at 3, 6 and  
12 months.  During the follow-up periods,  stroke 
recurrences associated with re-hospitalization were sourced 
to the attended hospitals to ensure a reliable diagnosis. In 
cases of suspected recurrent cerebrovascular events without 
hospitalization, the decisions were made by the research 
coordinators together with the principal investigator. 
Therefore, clinical outcomes analyzed include all-cause 
death, 1-year stroke recurrence, and disability (defined as 
mRS score >2). A patient was considered as lost to follow-
up if: (I) the consent to participate was withdrawn; (II) at 
each follow-up time point, contact could not be made after 
three telephone calls each day in the morning, afternoon, 
and early evening for one working week. Our analysis was 
based on patients with complete follow-up information.

Statistical analysis

Patient clinical characteristics and process of care during 
hospitalization were compared between patients covered by 
URBMI/UEBMI and by NRCMS.

Continuous and categorical variables are reported as 
mean ± standard deviation (SD) or frequencies (percentages) 
and were compared using the t-test or χ2 test, respectively. 
According to the Chinese health statistic yearbook, in 
urban areas, the average family income per capita per 
month was 1,423 RMB in 2008. In rural areas, the average 
family income per capita per month was 559 RMB (16). 
Also, approximately 50% of the residents, including both 
urban and rural residents, lived on a family income of  
≤1,000 RMB per month. Thus, the monthly income per 
capita was categorized into two groups for our analysis.

The relationship between insurance status and the 
clinical outcomes, including all-cause death and 1-year 
stroke recurrence, were further assessed using Cox 
proportional hazard models. To obtain a parsimonious and 
stable model, backward selection methods with the default 
alpha 0.05 were applied to select further covariates from a 
list of candidate risk factors were applied. Candidate risk 
factors were clinically plausible variables and selected based 
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on the current literature reviews. The candidate risk factors 
in our analysis include: age, income, education, NIHSS, 
mRS score, medical history including (previous stroke/TIA, 
dyslipidemia, atrial fibrillation, myocardial infarction, heart 
failure, peripheral vascular disease, coronary heart disease, 
hypertension disease, diabetes mellitus, smoking status, and 
alcohol consumption status). Hospitals were integrated into 
the model calculations using the PHREG Procedure in the 
SAS (17). To account for hospital clustering and obtain a 
more precise estimate, shared frailty models were used to 
generate unadjusted and adjusted models. As hospital-level 
(secondary vs. tertiary hospitals) might be an important 
confounding factor when assessing the association between 
insurance status and 1-year outcomes. Therefore, to control 
the confounding effect, we add hospital level in all the 
adjusted models.

Similar analysis strategies were performed to investigate 
the relationship between insurance status and disability. 
The same set of candidate risk factors was also obtained. To 
achieve better estimation, generalized estimating equations 

were applied in both unadjusted and adjusted models to 
control for the hospital clustering effect (18).

All P values were 2-sided, with values of P<0.05 
considered to indicate statistical significance. All statistical 
analyses were performed using SAS Version 9.4 software 
(SAS Institute, Cary, NC, USA).

Results

CNSR II enrolled 25,108 acute cerebrovascular diseases 
patients, among which, 5,414 non-ischemia stroke patients 
were excluded firstly. Among the remaining 19,604 AIS 
patients, 7,167 were abstracted. Among these patients, 6,559 
(91.5%) covered by the NRCMS and URBMI/UEBMI 
were included. Of these, 5,707 (87.0%) completed the 
1-year follow-up (Figure 1). The baseline characteristics 
of the women with AIS, compared with those at follow-
up, are shown in Table S2. No significant differences in 
demographic and clinical characteristics were found except 
for the NIHSS score on admission, history of alcohol 

Total CNSR2 Sample 

(N=25,018) Non-Ischemic Stroke (N=5,414)

• Transient ischemic attack (n=1,988)
• Intracerebral hemorrhage (n=3,025)
• Subarachnoid hemorrhage (n=297)
• Stroke not specified (n=104)

Men (N=12,437)

Others (N=608)

• Commercial insurance (n=17)
• Self payment (n=591)

Lost follow-up (N=852)

• 500 lost during 3 months
• 532 lost during 6 months
• 852 lost during 12 months

Ischemic stroke 

(N=19,604)

Women

(N=7,167)

RNCMS and URBMI/UEBMI 

(N=6,559)

Analyzed

(N=5,707)

Figure 1
 
Study flow chart. CNSR II, China National Stroke Registry II; NRCMS, New Rural Cooperative Medical Scheme; URBMI/

UEBMI, urban resident/employee-based basic medical insurance.
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consumption, and atrial fibrillation.

Demographics and clinical characteristics

Table 1 summarizes the characteristics of the 5,707 women 
with AIS with different rural and urban insurance statuses. 
Women insured by the NRCMS were younger (mean ± 
SD, 65.7±11.4 vs. 68.9±11.1 years, P<0.0001) and had more 
severe disease statuses (NIHSS score, mean ± SD, 5.8±5.6 
vs. 5.1±5.6, P<0.0001) than those covered by the URBMI/
UEBMI. Compared to women covered by the URBMI/
UEBMI, women covered by the NRCMS were more likely 
to have a low education level and low household income 
(P<0.0001). In addition, compared to women covered by 
the URBMI/UEBMI, women covered by the NRCMS were 
less likely to have had a previous stroke (P<0.0001).

Prevalence, unawareness, and treatment of vascular risk 
factors before stroke

For women covered by the NRCMS, the self-reported 
prevalence rate of coronary heart disease, hypertension, 
diabetes mellitus, dyslipidemia, atrial fibrillation, peripheral 
artery disease, and myocardial infarction was lower than 
that observed for women covered by the URBMI/UEBMI. 
Women insured by the NRCMS were more likely to 
demonstrate a higher unawareness rate for hypertension 
disease (12% vs. 8%, P<0.001) as well as pre-stroke 
dyslipidemia (28% vs. 23%, P<0.001) than those covered by 
the URBMI/UEBMI. There was no significant difference 
in the unawareness rates for diabetes mellitus nor for atrial 
fibrillation between women covered by the NRCMS and 
those covered by the URBMI/UEBMI (Figure 2).

Overall, the treatment rates of hypertension disease and 
diabetes mellitus were >60%; however, the treatment rates 
for other risk factors ranged from 7% to 20%. Compared 
to women covered by the URBMI/UEBMI, women 
covered by the NRCMS were less likely to use antiplatelet 
drugs (22.0% vs. 17.7%, P<0.0001), anti-hypertension 
medications (68.3% vs. 58.1%, P<0.0001), lipid-lowering 
drugs (22.6% vs. 14.4%, P<0.0001), and anti-diabetic drugs 
(65.0% vs. 57.8%, P=0.0019) (Table 2).

Quality of stroke care and prevention measures

Compliance with the usage of the seven evidence-based 
quality indicators for medication slightly varied between 
women with rural and those with urban insurance statuses, 

although with statistical significance. Compared to women 
covered by the URBMI/UEBMI, women covered by the 
NRCMS were more likely to receive early antithrombotic 
treatment upon hospitalization (83.2% vs. 85.6%), 
antithrombotics at discharge (88.2% vs. 91.4%), lipid-
lowering drugs for LDL levels ≥100 mg/dL at discharge 
(63.4% vs. 71.6%), but less likely to receive medication 
for hypertension disease (67.8% vs. 64.8%; P=0.0286). 
There were no statistically significant differences in the 
administration of intravenous thrombolytics, anticoagulants 
for atrial fibrillation, and antidiabetic medications for 
diabetes mellitus (Table 3).

One-year clinical outcomes

Among women covered by the NRCMS and URBMI/
UEBMI who experienced AIS, the incidence of all-
cause death was 558 (9.8%), stroke recurrence was 302 
(5.3%), and disability at 1-year after stroke onset was 
1,536 (26.9%). After adjusting for hospital level and 
other selected covariates, using URBMI/UEBMI status 
as the reference, the hazard ratio of all-cause death and 
stroke recurrence after 1 year were significantly higher for 
women covered by the NRCMS [10.93% vs. 8.65% and 
5.77% vs. 4.83% , respectively; adjusted hazard ratio (95% 
confidence interval): 1.40 (1.06–1.84) and 1.38 (1.04–1.83), 
respectively] (Table 4). There was no difference in the 
incidence of disability between women with rural and those 
with urban insurance status (Table 4).

Discussion

Female AIS patients covered by the NRCMS were less 
likely to demonstrate self-reported vascular risk factors 
and receive pre-stroke treatment for hypertension and 
dyslipidemia than those by the URBMI/UEBMI; however, 
these women were more likely to receive medications 
for acute treatment and secondary prevention during 
hospitalization. Although the risk-factor burden was lower 
and the mean age was younger for women covered by the 
NRCMS, the incidence of 1-year stroke recurrence and 
death was higher after adjusting for a series of covariates.

The Prospective Urban Rural Epidemiology (PURE) 
study also observed the above-mentioned similar result 
that in middle-income and low-income countries, the all-
cause mortality rates were significantly higher in rural 
communities than in urban communities, whereas the 
risk factor burden was higher in urban communities 
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Table 1 Baseline characteristics of women with acute ischemic stroke covered by the URBMI/UEBMI and NRCMS

Characteristics Total, N=5,707 (%) URBMI/UEBMI, N=2,880 (%) NRCMS, N=2,827 (%) P value

Age, mean ± SD 67.3±11.4 68.9±11.1 65.7±11.4 <0.0001

Education <0.0001

Elementary or below 3,301 (57.8) 1,209 (41.9) 2,092 (74.0)

Middle school 1,352 (23.7) 980 (34.0) 372 (13.2)

High school or above 1,054 (18.5) 691 (24.0) 363 (12.8)

Monthly income of per capital <0.0001

≤1,000 1,525 (26.7) 309 (10.7) 1,216 (43.0)

>1,000 2,619 (45.9) 1,792 (62.2) 827 (29.3)

Unknown 1,563 (27.4) 779 (27.0) 784 (27.7)

NIHSS score, mean ± SD 5.4±5.6 5.1±5.6 5.8±5.6 <0.0001

NIHSS score <0.0001

0–4 2,608 (45.7) 1,403 (48.7) 1,205 (42.6)

5–14 2,706 (47.4) 1,296 (45.0) 1,410 (49.9)

≥15 393 (6.9) 181 (6.3) 212 (7.5)

Smoking 417 (7.3) 190 (6.6) 227 (8.0) 0.0376

Alcohol consumption 451 (7.9) 208 (7.2) 243 (8.6) 0.0545

Previous stroke 1,952 (34.2) 1,077 (37.4) 875 (31.0) <0.0001

Self-reported prevalence

Coronary heart disease 960 (16.8) 581 (20.2) 379 (13.4) <0.0001

Hypertension 3,983 (69.8) 2,068 (71.8) 1,915 (67.7) 0.0008

Diabetes mellitus 1,387 (24.3) 807 (28.0) 580 (20.5) <0.0001

Dyslipidemia 688 (12.1) 417 (14.5) 271 (9.6) <0.0001

Atrial fibrillation 514 (9.0) 290 (10.1) 224 (7.9) 0.0046

Peripheral artery disease 220 (3.9) 136 (4.7) 84 (3.0) 0.0006

Heart failure 71 (1.2) 40 (1.4) 31 (1.1) 0.3192

Myocardial infarction 101 (1.8) 76 (2.6) 25 (0.9) <0.0001

mRS score before stroke 0.1025

≤2 5,091 (89.2) 2,550 (88.5) 2,541 (89.9)

>2 616 (10.8) 330 (11.5) 286 (10.1)

Hospital level <0.0001

Secondary 1,913 (33.5) 572 (19.9) 1,341 (47.4)

Tertiary 3,794 (66.5) 2,308 (80.1) 1,486 (52.6)

mRS, modified Rankin scale; NIHSS, National Institutes of Health Stroke Scale; NRCMS, New Rural Cooperative Medical Scheme; SD, 
standard deviation; TIA, transient ischemic attack; URBMI/UEBMI, urban resident/employee basic medical insurance.
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Table 2 Treatment of vascular risk factors prior to stroke among women with ischemic stroke covered by the URBMI/UEBMI and NRCMS

Treatment Eligible population*, N (%)
Treatment

P value
Total, N (%) URBMI/UEBMI, N (%) NRCMS, N (%)

Antiplatelet 5,707 (100.0) 1,133 (19.9) 633 (22.0) 500 (17.7) <0.0001

Anticoagulation 634 (11.1) 44 (6.9) 26 (7.2) 18 (6.6) 0.7481

Anti-hypertension 4,568 (80.0) 2,891 (63.3) 1,582 (68.3) 1,309 (58.1) <0.0001

Lipid lowering drugs 2,169 (38.0) 403 (18.6) 248 (22.6) 155 (14.4) <0.0001

Anti-diabetics 1,752 (30.7) 1,084 (61.9) 642 (65.0) 442 (57.8) 0.0019

*Eligible population indicates that the population is eligible for these drug treatments. NRCMS, New Rural Cooperative Medical Scheme; 
URBMI/UEBMI, urban resident/employee basic medical insurance.

Figure 2 Self-reported prevalence at admission, diagnosed prevalence at discharge, and disease unawareness of vascular risk factors. 
NRCMS indicates New Rural Cooperative Medical Scheme; and URBMI/UEBMI, Urban Resident/Employee-Based Basic Medical 
Insurance Scheme. P value was calculated for the comparison of unawareness of these four vascular risk factors between women with 
URBMI/UEBMI and NRCMS. NRCMS, New Rural Cooperative Medical Scheme; URBMI/UEBMI, urban resident/employee-based 
basic medical insurance.

than in rural communities (19). Improved management 
of cardiovascular diseases, such as the utilization of 
preventive medications and revascularization procedures, 
was significantly more common in high-income countries 
than in middle-income or low-income countries (19,20). 
Possible contributing factors could include access to and 
affordability of health services and medications, thresholds 
for diagnoses and treatments, and the educational level of 
the population (20). Additionally, female stroke patients 

in rural areas had more severe conditions than those in 
urban areas. A previous study showed that illnesses lasting  
two weeks were more severe in rural residents than in urban 
residents (21). Thus, the severity of stroke increases the 
risk of mortality (22). There may be more considerable 
differences between urban and rural communities in terms 
of the access to quality health care and affordability of 
such care, both of which may contribute to higher rates of 
mortality due to cardiovascular causes in rural areas, despite 

90%

80%

70%

60%

50%

40%

30%

20%

10%

0%

Diagnosed at discharge: women with URBMI/UEBMI

Diagnosed at discharge: women with NRCMS

Self-reported at adimission: women with URBMI/UEBMI

Self-reported at adimission: women with NRCMS

Unawareness rate

P<0.001

P=0.6499

P=0.814

P<0.001

8%

80%

68%

38%

28% 28%

8%
2%

27%

21%

34%

6%

6%
23%

38%

15%
10%

10%

10%

13%

3%

80%

12%

72%

Hypertension disease Dyslipidemia Diabetes mellitus Atrial fibrillation



Gu et al. Disparities in outcomes among inpatient women with stroke in China

© Annals of Translational Medicine. All rights reserved.   Ann Transl Med 2019;7(18):426 | http://dx.doi.org/10.21037/atm.2019.08.125

Page 8 of 11

a lower risk-factor burden (19). In addition, populations 
living in rural China have limited access to health care 
compared with urban residents as well as a greater 
financial burden, mainly because of low funds from the  
NRCMS (8). In our study, we also found that, compared 
to women covered by the URBMI/UEBMI, female AIS 
patients covered by the NRCMS had a lower household 

income and education level. Contributions of total funds 
toward household expenditures for health care for urban 
and rural households were 5% and 8%, respectively (23). A 
considerable and increasing disparity in the disbursement of 
health care funding exists between urban and rural regions. 
This health care financing inequality should be given more 
attention (23).

Table 4 Association between risk factors and 1- year outcomes

Variables 1-year outcomes, n (%)
Crude results Adjusted results

HR/OR 95% CI HR/OR 95% CI

All-cause death

Insurance status

NRCMS 309 (10.93) 1.42 1.11–1.83 1.40 1.06–1.84

URBMI/UEBMI 249 (8.65) Ref Ref Ref Ref

1-year stroke recurrence

Insurance status

NRCMS 163 (5.77) 1.26 0.98–1.62 1.38 1.04–1.83

URBMI/UEBMI 139 (4.83) Ref Ref Ref Ref

1-year disability

Insurance status

NRCMS 757 (26.3) 1.07 0.95–1.20 0.92 0.79–1.09

URBMI/UEBMI 779 (27.6) Ref Ref Ref Ref

All-cause death and 1-year stroke recurrence used HR to measure associations. 1-year disability used OR to measure associations. For 
all-cause death, adjusted variables include hospital level, age, income, NIHSS score, mRS score, smoking, atrial fibrillation, and heart 
failure; for 1-year recurrence, adjusted variables include hospital level, age, income, NIHSS score, mRS score, previous stroke/TIA, 
coronary heart disease, hypertension, diabetes mellitus, atrial fibrillation and myocardial infarction; for 1-year disability, adjusted variables 
include hospital level, age, education, NIHSS score, mRS score, previous stroke/TIA, coronary heart disease, diabetes mellitus, atrial 
fibrillation and heart failure. HR, hazard ratio; OR, odds ratio; CI, confidence interval.

Table 3 Quality of stroke care among women with ischemic stroke patients covered by the URBMI/UEBMI and NRCMS

Performance measures Total, N (%) URBMI/UEBMI, N (%) NRCMS, N (%) P value

IV rt-PA within 2 hours 56 (16.2) 32 (16.8) 24 (15.4) 0.7138

Early antithrombotics 4,677 (84.4) 2,323 (83.2) 2,354 (85.6) 0.0152

Discharge antithrombotics 4,664 (89.8) 2,326 (88.2) 2,338 (91.4) 0.0002

Anticoagulation for atrial fibrillation/flutter 131(22.3) 70 (21.0) 61 (24.0) 0.3888

LDL ≥100 or not documented 2,730 (67.3) 1,336 (63.4) 1,394 (71.6) <0.0001

Antihypertension for hypertension disease 3,031 (66.3) 1,576 (67.8) 1,455 (64.8) 0.0286

Hypoglycemic therapy for diabetes mellitus 1,369 (75.4) 780 (76.3) 589 (74.3) 0.3158

IV rt-PA, intravenous recombinant tissue-type plasminogen activator; LDL, low-density lipoprotein; NRCMS, New Rural Cooperative 
Medical Scheme; URBMI/UEBMI, urban resident/employee basic medical insurance.
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Female AIS patients covered by the NRCMS were less 
frequently aware of and less frequently received treatment 
for stroke vascular risk factors such as hypertension and 
dyslipidemia than those covered by the URBMI/UEBMI. 
These findings are consistent with several previous global 
and national studies (24-26). The PURE study showed that 
the awareness, treatment, and control of hypertension were 
all lower in rural communities in the middle- or low-income 
countries (24,25). In the Beijing eye study, the awareness, 
treatment, and control of hypertension were all lower in 
rural than in urban residents (27).

We also found that the utilization of primary preventive 
healthcare treatments such as antiplatelet, lipid-lowering, 
antihypertensive, and antidiabetic drugs was low in female 
AIS patients covered by the NRCMS. The representative 
sample data from the China Health and Nutrition Survey 
in 2011 showed that rural residents were less likely to 
utilize preventive care services than urban residents (5.1% 
vs. 9.3%) (28). Secondary prevention medication for 
cardiovascular disease may be unavailable or unaffordable 
for a large proportion of communities and households. 
This is more evident in rural communities than in urban 
communities (26). These reasons could partly explain the 
poorer treatment and control rates among individuals from 
rural communities, for whom limited drug availability 
and affordability can be particularly disadvantageous. The 
effects of community-based standardized management of 
hypertension were more evident in urban areas than in 
rural areas. The quality of service for community-based 
hypertension management in rural areas was found to be 
lower than in urban areas (29). This is likely a reflection 
of a combination of factors related to low socioeconomic 
status and may be influenced by a lack of access to care, lack 
of knowledge of the sequelae of uncontrolled stroke risk 
factors, and differing values with respect to the importance 
of the future.

As for the quality of stroke care and prevention, some 
interesting findings from this study include the higher 
likelihood of early antithrombotic treatment during 
hospitalization, antithrombotics at discharge, and lipid-
lowering treatment for LDL ≥100 mg/dL at discharge 
among female AIS patients covered by the NRCMS; 
however, in contrast, these women were less likely to be 
prescribed antihypertensive medication than those covered 
by the URBMI/UEBMI. Previous studies also observed 
differences in the process of care among patients (30). In 
our study, the participating hospitals randomly received 
patients with a rural or urban insurance status and provided 

similar stroke care service. These medications for stroke 
care and prevention are covered by the NRCMS and 
URBMI/UEBMI. Meanwhile, female AIS patients with 
NRCMS were younger and had more serious conditions, 
which may affect the adherence to performance measures 
of stroke care (10,13,31). Patients covered by the NRCMS 
who receive medication at outpatient clinics cannot be 
reimbursed (8); therefore, they prefer to be prescribed 
treatment at discharge. The expense of these drugs can be 
covered by the NRCMS.

Since the pilot programs were initiated in 2003, and 
by 2008, coverage by these programs was comprehensive. 
The NRCMS is very close to universal coverage. The 
participation number of NRCMS has grown steadily 
every year, from 80 million in the early stage of the pilot 
programs to 812 million by the end of June 2012, with over 
95% of the targeted rural population covered (7). The data 
from CNSR I and II demonstrated that the proportion 
of those individuals with NRCMS increased significantly 
from 16.8% in 2007–2008 to 39.5% in 2012–2013 (10). 
However, rural residents are still underutilizing preventive 
primary healthcare services, when compared to their urban 
counterparts (28). In CNSR II, we found the quality of the 
process of stroke care during hospitalization for women 
covered by the NRCMS to be equal to, or superior to 
that received by women covered by the URBMI/UEBMI. 
Meanwhile, our study indicated that the heavier burden of 
stroke in women has shifted from urban to rural regions 
where a larger population dwells, and where healthcare 
service is less developed than in urban regions in China (32).

However, there are several limitations in our study. First, 
even though we adjusted for several important covariates, 
unmeasured and residual confounding is possible. We 
did not have information on the patients’ employment 
or detailed lifestyle data, nor access to data regarding 
patient usage of healthcare services prior to the stroke and 
after discharge. These factors may affect patient clinical 
outcomes. Second, hospitals participating in the CNSR II 
may be different from other hospitals. There are differences 
in terms of medical skills and medical facilities between 
secondary and tertiary hospitals. The sampling schema 
we used was not a strictly multi-stage random nationwide 
sampling approach. We used the shared frailty model and 
generalized estimating equation model, after accounting for 
the cluster effect of hospitals, for more precise estimation. 
However, caution is needed when interpreting the data as 
representative of female AIS patients with urban or rural 
insurance statuses. Third, although it would have been 
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preferable to have obtained information on the reasons for 
the poorer outcome among female AIS patients covered by 
the NRCMS, detailed information was not available at this 
time. Nonetheless, the causes of these associations remain 
unclear. The process of care after discharge should be 
further explored.

Conclusions

Using our large data set of female patients with AIS, we 
found significant differences in age and stroke risk factor 
awareness among patients, as well as in the management of 
these factors, process of care, and 1-year stroke recurrence 
rates and mortality associated with rural and urban 
insurance status. Our data demonstrate that women covered 
by the NRCMS are associated with worse long-term clinical 
outcomes after stroke. The heavier burden of stroke among 
women has shifted from urban to rural regions. Healthcare 
policymakers need to focus their attention on these 
disparities and take the necessary steps to improve primary 
healthcare services in rural areas.
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Supplementary

Table S1 Specifications of guideline-recommended performance measures

Performance measure of ischemic stroke care Performance measure definition for eligible patients*

IV rt-PA within 2 hours Patients who received IV rt-PA within 2 hours after the initial symptom onset and were 
treated within 3 hours

Early antithrombotics Antithrombotic therapy prescribed within 48 hours of hospitalization, including antiplatelet 
or anticoagulant therapy

Discharge antithrombotics Antithrombotic therapy prescribed at discharge

Anticoagulation for atrial fibrillation/flutter Anticoagulation therapy prescribed at discharge for patients with atrial fibrillation or atrial 
flutter documented during hospitalization

LDL ≥100 or not documented Lipid-lowering agent prescribed at discharge if the LDL level was ≥100 mg/dL, if the 
patient received lipid-lowering agents prior to admission, or if the LDL level was not 
documented

Antihypertensives for hypertension disease Antihypertension medication prescribed at discharge for patients with a history of 
hypertension disease or hypertension disease documented during hospitalization

Hypoglycemic therapy for diabetes mellitus: Hypoglycemic medication prescribed at discharge for patients with a history of diabetes 
mellitus or diabetes mellitus documented during hospitalization

*Eligible patients include only those without any medical contraindications (e.g., treatment intolerance, excessive risk for adverse reaction, 
patient/family refusal, or terminal illness/comfort care only) documented as reasons for non-treatment for each of the applicable measures. 
This excludes patients who are discharged to hospice, or another short-term general hospital and those who decided to leave against 
medical advice before the end of hospital day two. Early antithrombotics excludes patients who died before the end of hospital day two. 
The acute rt-PA measure excludes patients with missing or erroneous onset arrival or treatment times; and who began IV rt-PA treatment 
at an outside hospital; and those who initiated IV rt-PA treatment after 180 minutes from onset. Performance measures at discharge, 
excludes patients who died during hospitalization. We employed the same criteria for the five performance measures as the Get With The 
Guideline-Stroke. IV rt-PA, intravenous recombinant tissue plasminogen activator; LDL, low-density lipoprotein.



Table S2 Characteristics of the analyzed and patient populations

Characteristics Analyzed, N=5,707 (%) Exclude, N=852 (%) P value

Age, mean ± SD 67.3±11.4 67.4±11.8 0.8164

Education 0.1532

Elementary or below 3,301 (57.8) 506 (59.4)

Middle school 1,054 (18.5) 169 (19.8)

High school or above 1,352 (23.7) 177 (20.8)

Monthly income per capita 0.2228

≤1,000 1,525 (26.7) 214 (25.1)

>1,000 2,619 (45.9) 381 (44.7)

Unknown 1,563 (27.4) 257 (30.2)

NIHSS score, Mean ± SD 5.4±5.6 6.9±7.3 <0.0001

NIHSS score <0.0001

0–4 2,608 (45.7) 324 (38.0)

5–14 2,706 (47.4) 422 (49.5)

≥15 393 (6.9) 106 (12.4)

Smoking 417 (7.3) 54 (6.3) 0.3069

Alcohol consumption 451 (7.9) 39 (4.6) 0.0006

Previous stroke/TIA 1,952 (34.2) 309 (36.3) 0.2370

Self-reported prevalence

Coronary heart disease 960 (16.8) 138 (16.2) 0.6489

Hypertension 3,983 (69.8) 580 (68.1) 0.3098

Diabetes mellitus 1,387 (24.3) 219 (25.7) 0.3751

Dyslipidemia 688 (12.1) 98 (11.5) 0.6429

Atrial fibrillation 514 (9.0) 99 (11.6) 0.0145

Peripheral artery disease 220 (3.9) 41 (4.8) 0.1824

Heart failure 71 (1.2) 15 (1.8) 0.2164

Myocardial infarction 101 (1.8) 18 (2.1) 0.4842

mRS score before stroke 0.0662

0–2 5,091 (89.2) 742 (87.1)

3–5 616 (10.8) 110 (12.9)

mRS, modified Rankin Scale; NIHSS, National Institutes of Health Stroke Scale; NRCMS, New Rural Cooperative Medical Scheme; SD, 
standard deviation; TIA, transient ischemic attack; URBMI/UEBMI, urban resident/employee basic medical insurance.


