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Advance Stroke Prevention and Treatment Policies
& Explore a New Pathway for Integrated Chronic
Disease Co-Management

Boehringer Ingelheim!!

Abstract

Stroke is a major cardiovascular and cerebrovascular disease with a high morbidity
rate in China. Epidemiologically, it is characterized by high incidence, mortality,
and disability rates, with a noticeable trend toward younger onset. Pathologically,
it is closely related to chronic cardio-renal-metabolic (CRM) diseases such as
hypertension, diabetes, and hyperlipidemia. [?! The progression of stroke not only
results in physical, cognitive, and linguistic impairments but also necessitates long-
term treatment and rehabilitation. This imposes a heavy caregiving and economic
burden on families while exacerbating pressures on the healthcare system and
public health expenditures. Therefore, stroke prevention and control are key issues

affecting national health levels and the progress of public health initiatives.

Although China has been strengthening stroke prevention and treatment policies
since 2011, the situation remains challenging due to an aging population and
widespread exposure to chronic disease risk factors. Stroke continues to be a key
issue in major chronic diseases management for Healthy China 2030 development.
In recent years, China wrote stroke into the Outline of the Healthy China 2030 Plan
and the Healthy China Initiative (2019-2030). A series of policy documents have
been issued, including the Healthy China Initiatives: Implementation Plan for
Cardiovascular and Cerebrovascular Disease Prevention and Treatment (2023—
2030). The policies laid a solid foundation, integrating stroke into national chronic

disease management framework and making arrangements for full-chain prevention

[1'The views expressed in this report are those of the enterprise research and do not represent the official
stance or opinions of the forum host and organiser.

[2INdumele C E, Neeland 1 J, Tuttle K R, et al. A synopsis of the evidence for the science and clinical
management of cardiovascular-kidney-metabolic (CKM) syndrome: a scientific statement from the American
Heart Association[J]. Circulation, 2023, 148(20): 1636-1664.
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and treatment and system development. The Outline of the 15" Five-Year Plan
(2026-2030) identifies “strengthening the comprehensive prevention and control of
chronic diseases, developing full-chain services for prevention, treatment,
rehabilitation and management, and improving systems for early screening,
diagnosis and treatment” as some of the key priorities for the next five years, with

further emphasis on the comprehensiveness of prevention and control efforts.

To enhance the implementation of national policies and address current challenges —
such as insufficient synergy in chronic disease management, limited reach of public
education, inconsistencies in emergency care systems, regional disparities in resources,
and inadequate primary care capabilities — this paper suggests five key areas of
improvement to build an integrated management system for stroke and CRM diseases:

* Integrate CRM disease co-management into the national chronic disease
strategy to improve stroke prevention and treatment. Promote a shift from
siloed prevention and control toward integrated management of stroke and
CRM diseases. First, expand multi-disease joint screenings by leveraging
existing initiatives to achieve full coverage of high-risk populations across age
groups and include core metabolic and early renal function tests in basic
physical exams under the Basic Public Health Services. Second, establish a
linked assessment mechanism, align risk assessment standards, and achieve
early identification and early intervention for high-risk groups. Third,
strengthen primary-level management, improve training for primary-level
healthcare institutions, promote contract signing with family doctors,
standardize treatment and management of CRM diseases, and control risk
factors. The goal is to stop the chain of events leading to stroke and severe
cardio-renal diseases at its root, achieve coordinated prevention and control of

stroke and CRM diseases, and address their root causes together.

* Strengthen public education and improve stroke awareness. Implement
long-term and targeted education tailored to different ages, occupations, and
health conditions. Use all media channels effectively and integrate medical

expertise with media dissemination to improve public awareness of disease
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prevention and treatment, symptom recognition for emergency care and
chronic disease management, and to enhance self-rescue/mutual aid

capabilities for emergency.

Improve the coordination and standardization of emergency services.
Improve standardized emergency care systems and foster coordinated stroke
prevention and control services. Accelerate the development of unified national
standards for the entire stroke emergency process, enhance regional Stroke
Center networks, and create an integrated pathway connecting pre-hospital and
in-hospital care. Improve primary-level stroke care capabilities by
strengthening the “Stroke Emergency Map”, combining community physical
maps and digital maps, precisely addressing gaps in primary-level emergency

care capabilities, and improving equipment and professional training.

Implement the tiered medical system across the stroke care process.
Integrate stroke prevention into the primary-level chronic disease management
system and implement tiered medical system. Establish a cerebrovascular
disease alliance led by advanced stroke centers and base hospitals and
participated by primary-level healthcare institutions to deliver tiered medical
care across the full chain of screening, emergency care, diagnosis, treatment,

and rehabilitation.

Encourage local pilot programs and promote pilot experience to improve
stroke care at the city and county levels. Based on the sixth batch of National
Demonstration Zones for Comprehensive Chronic Disease Prevention and
Control, select cities and counties with strong foundations, high digitalization
and strong reform willingness to pilot integrated stroke and chronic disease
management. Make bold explorations and innovative breakthroughs in key
stroke care areas to establish successful models. The central government
should provide policy guidance, funding and technical support for pilot areas,
establish regular tracking and evaluation mechanisms, and summarize
replicable experience and standard practices. Pilot programs can then be

promoted nationwide to enhance the overall prevention and control at city and

24



county levels and to lay a foundation for improving national policies.
1. Background and Value Analysis
1.1 The Severe Disease Burden and Socioeconomic Impact of Stroke

Stroke imposes significant burdens on both families and society. A stroke is a
medical emergency that occurs when blood flow to the brain is interrupted, either
due to a blockage or bleeding. This lack of blood flow can lead to brain cell death,
serious complications, and can be fatal.l!l The onset of stroke is closely associated

with controllable risk factors, such as hypertension and diabetes. 1!

Stroke can be divided into two types: ischemic stroke and hemorrhagic stroke.
Ischemic stroke, commonly known as cerebral infarction, has a higher incidence
rate than hemorrhagic stroke, accounting for over 70% of total stroke cases. From
2010 to 2021, the age-standardized prevalence rate of stroke in China showed an
overall upward trend; The prevalence of hemorrhagic stroke decreased marginally

but remained relatively high. [*]

Regardless of type, both the incidence and mortality rates of stroke in China are
above the international average. The current epidemiological profile of stroke in
China can be summarized by high incidence, high mortality, high disability, and
lower age of onset. According to the Global Burden of Disease (2019) data, 2.189
million people died from stroke in China in 2019; From 1990 to 2019, deaths
resulting from ischemic stroke increased by 171.1%, with an age-standardized
mortality rate of 62.2 per 100,000, ! compared to 34.3 per 100,000 in the USI®,

Notably, the onset of stroke in China is occurring at increasingly younger ages.

1 https://www.who.int/news-room/fact-sheets/detail/stroke

121 O’Donnell M J, Chin S L, Rangarajan S, et al. Global and regional effects of potentially modifiable risk
factors associated with acute stroke in 32 countries (INTERSTROKE): a case-control study[J]. The lancet,
2016, 388(10046): 761-775.

131 Expert Committee of the National Health Commission on Strengthening Stroke Prevention and Treatment
and Reducing One Million New Disabilities, J1 Xunming. Summary of the China Stroke Prevention and
Treatment Report 2024"[J]. Journal of Capital Medical University, 2025, 46(06): 947-960.

41 Expert Committee of the National Health Commission on Strengthening Stroke Prevention and Treatment
and Reducing One Million New Disabilities, Ji Xunming. Summary of the China Stroke Prevention and
Treatment Report 2024"[J]. Journal of Capital Medical University, 2025, 46(06): 947-960.

5] Park J H, Chang Y, Park S, et al. Burden of stroke in the United States of America, 1990-2021: a
systematic analysis for the US burden of disease study 2021[J]. Frontiers in Neurology, 2025, 16: 1609508.
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According to the China Stroke Prevention and Treatment Report (2024) 1!, the age
of first stroke onset among patients aged 40 and above in China is concentrated
between 60.9 and 63.4 years, with those aged 40-64 accounting for over 66.6% of
first-time cases. A comparative study of ischemic stroke patients in China and the
US showed that the median age of stroke onset is 65 in China and 72 in the USI!],

Among stroke survivors, 70-80% are unable to live independently due to disabilities,
placing a tremendous burden on families and society. 2! The stroke incidence and
mortality rates in China are alarmingly high. On average, one person experiences a
new or recurrent stroke every 10 seconds, and one person dies from stroke every 28
seconds. Among the survivors, approximately 75% experience varying degrees of
sequelae, with 40% suffering from severe disabilities. [*) Most patients are unable
to rejoin the workforce, leading to a substantial reduction or even complete loss of
family income. This creates a predicament of soaring medical expenditure coupled
with plummeting income. Meanwhile, as the age of stroke onset continues to
decline, the proportion of young and middle-aged stroke patients increases annually,

causing a serious depletion of labor force.

From a societal perspective, the high incidence and disabling nature of stroke place
immense pressure on public service spending and government finances. [ 4]
According to An Integrated Analysis of Disease Burden and Economic Burden of
Stroke in Chinal), the average hospitalization costs per episode for both ischemic
and hemorrhagic stroke in China rose significantly from 2004 to 2020; With the
rapid aging of the population, the disease and economic burdens are expected to

rise further in the coming years.

[l Wangqin R, Laskowitz D T, Wang Y, et al. International comparison of patient characteristics and quality of
care for ischemic stroke: analysis of the China National Stroke Registry and the American Heart
Association get with the guidelines—stroke program[J]. Journal of the American Heart Association, 2018,
7(20): €010623.

21 Tong Z, Weijun G. The Importance of Early Stroke Rehabilitation [J]. Chinese Journal of the Frontiers of
Medical Science (Electronic Version), 2012, 4(04): 25-26.

B31 Survey Report on Public Awareness of Stroke in China, Peking University, January 16, 2025

] Gerstl JVE, Blitz SE, Qu QR, et al. Global, Regional, and National Economic Consequences of Stroke.
Stroke. 2023;54(9):2380-2389. doi:10.1161/STROKEAHA.123.043131

B1Yi 7, Fan Y, Tianqi L, et al. An Integrated Analysis of Disease Burden and Economic Burden of Stroke in
China [J]. Chinese Journal of Stroke, 2025, 20(05): 566-580.
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From a global perspective, the disease burden of stroke in China is significantly
higher than in major developed countries. Using Disability-Adjusted Life Years
(DALY35) as a core metric for international comparison, the disparity is particularly
stark: in 2021, China’s DALY for ischemic stroke reached 1,646.84 per 100,000,
far exceeding Japan (1,103.68 per 100,000), the US (654.77 per 100,000), France
(641.01 per 100,000), and the UK (585.62 per 100,000). ! These figures underscore

the urgency and complexity of stroke prevention and control efforts in China.
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Figure 1: Comparison of ischemic stroke DALY's between China and six other countries

Based on existing clinical experience, stroke is a preventable and treatable disease.
Practices in the US indicate that managing risk factors such as hypertension serves
as a key driver of reduced mortality rates and plays a pivotal role in stroke
prevention and treatment. (2! Therefore, effective early interventions targeting risk
factors will help reduce stroke incidence, alleviate the disease burden, and improve
the quality of life for stroke survivors.

[T Global Burden of Disease Study results.

(2] Lackland D T, Roccella E J, Deutsch A F, et al. Factors influencing the decline in stroke mortality: a
statement from the American Heart Association/American Stroke Association[J]. Stroke, 2014, 45(1): 315-
353.
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1.2 Review of Stroke Policies

Over the past decade, the National Health Commission has established and
developed a robust stroke prevention and control system through specialized
policies and programs. Meanwhile, with coordinated efforts of the current Expert
Committee of the Project to Reduce One Million New Disabilities (formerly the
Stroke Screening, Prevention and Treatment Committee of the Ministry of Health),
key initiatives have been implemented, such as the national stroke center network,
emergency maps, high-risk population screening, and standardized diagnosis and

treatment protocols.

In 2012, at the initiative of Academician Wang Longde, China released the
Administrative Measures for Stroke High-Risk Group Screening and Intervention
Pilot Projects (Trial Implementation) and carried out the projects nationwide. In
2014, the Stroke Prevention and Treatment Project Committee and Expert Group
(hereafter as “Stroke Prevention Committee”) was established to further promote
stroke screening, prevention and treatment. With joint efforts of the Stroke
Prevention Committee and Academician Wang, the Outline of the Healthy China
2030 Plan released in 2016 proposed a comprehensive chronic disease control
strategy with stroke as a key priority. This was further reinforced by the Stroke
Comprehensive Prevention and Control Work Plan released the same year, which
clarified objectives, content, steps and requirements of stroke prevention and

treatment.

In 2021, the Comprehensive Plan of the Project to Improve Stroke Prevention and
Treatment and Reduce One Million New Disabilities was launched, representing the
most comprehensive stroke policy involving the most departments to date. The Plan
set targets for blood pressure management, outpatient screening, and public
education in hope of reducing stroke incidence and disability rates. That same year,
the Guidelines for Stroke Prevention and Treatment in China (2021 Edition)

collected the latest clinical evidence and expert consensus, which provided a unified
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technical framework to guide all medical institutions nationwide and laid the
technical foundation for policy implementation. In 2023, the Stroke Committee was
reorganized into the Expert Committee of the Project to Reduce One Million New
Disabilities . That same year, the Healthy China Action — Implementation Plan for
Cardiovascular and Cerebrovascular Disease Prevention and Treatment (2023—
2030) proposed integrating secondary prevention and rehabilitation of coronary
heart disease and stroke patients into family doctor contracted services, and
establishing stroke clinics in community health centers to improve health
management of high-risk population and carry out stroke prevention and
rehabilitation management. Guided by a series of policy objectives, stroke
prevention and treatment has become a priority in promoting the Healthy China

initiative, reducing disease burdens, and improving the health literacy of the public.

At the local level, provinces and cities have advanced stroke screening, diagnosis,
treatment, and prevention systems, incorporating these into their urban Healthy
China initiative goals. For example, Beijing leveraged the resources of national
stroke screening and prevention center hospitals and issued the Beijing
Implementation Plan for Strengthening Stroke Prevention and Treatment and
Reducing One Million New Disabilities. The Plan proposed promoting stroke
prevention and screening, emergency care, standardized diagnosis and treatment,
rehabilitation, and health follow-ups, improving the stroke prevention and treatment
system, and strengthening the capabilities of stroke professionals. Hubei Province
has integrated stroke prevention and treatment goals into the Healthy Hubei Action
— Implementation Plan for Cardiovascular and Cerebrovascular Disease
Prevention and Treatment in Hubei Province (2025-2030) to coordinate resources
within the province. Sichuan Province issued the Healthy Sichuan Action —
Implementation Plan for the Prevention and Treatment of Four Major Non-
Communicable Diseases (2025-203(0), which proposed optimizing joint prevention
and treatment of cardiovascular and cerebrovascular diseases, strengthening

personalized comprehensive cardiovascular and cerebrovascular risk assessment
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services, and expanding the coverage of early screening and comprehensive
intervention for stroke and cardiovascular diseases. Furthermore, by the end of 2023,
nearly half of China’s provinces or directly-administered municipalities had
achieved 100% coverage of stroke centers, ensuring that every city or district has
at least one qualified stroke center. ! This has laid a solid foundation for advancing

stroke prevention and treatment efforts nationwide.

It is evident that the goal of making stroke “treatable” has been realized at the
clinical level, with notable improvements in patient access to stroke care.
Meanwhile, significant emphasis has been placed on “prevention”, as demonstrated
by the introduction of policies targeting high-risk factor screening and health
education, which laid the groundwork for comprehensive stroke management.
Local governments have also issued policies that provide institutional support for
local stroke prevention and treatment efforts. China’s stroke prevention and control
efforts have now entered a critical phase of quality improvement and system
optimization. Improving stroke policies is not only a necessary step for advancing
the Healthy China strategy but also a crucial measure to reduce the national disease
burden and enhance public health literacy. Against this backdrop, exploring ways
to improve stroke policies and further promote the transformation from “disease

treatment” to “health management” holds profound significance.

1.3 High Interconnectivity Between Stroke and Chronic Cardio-Renal-
Metabolic (CRM) Diseases, and Strengthened Comprehensive Prevention and
Control of Stroke-Related Risk Factors in National Policies

Stroke is not an isolated cerebrovascular disease; it is highly correlated with chronic
cardio-renal-metabolic (CRM) diseases — such as hypertension, diabetes,
hyperlipidemia, coronary heart disease, and chronic kidney disease (CKD) —
through overlapping pathophysiological mechanisms, cumulative risks and

mutually reinforcing effects. Clinical research reveals pathophysiological

1 Expert Committee of the National Health Commission on Strengthening Stroke Prevention and Treatment
and Reducing One Million New Disabilities, Ji Xunming. Summary of the "China Stroke Prevention and
Treatment Report 2024"[J]. Journal of Capital Medical University, 2025, 46(06): 947-960.
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interactions between stroke and chronic CRM diseases, with hypertension, diabetes,
dyslipidemia, heart failure and obesity being the core modifiable risk factors for
stroke. Data show that 90.7% of stroke occurrences in China are related to
modifiable risk factors like hypertension, diabetes, hyperlipidemia and unhealthy
lifestyle. [l The long-term uncontrolled presence of these risk factors exacerbates
cerebrovascular risks and drives stroke occurrence. Meanwhile, chronic metabolic
diseases, particularly CKD and liver disease, are also pathologically linked with
cardiovascular diseases. They not only show a high degree of comorbidity but also
exhibit links to adverse prognosis. 2! The coexistence of such metabolic and organ-
related chronic diseases further increases the risk of stroke incidence and adverse
outcomes, highlighting the core feature of “common origin, comorbidity, and linked
risks”. Strengthened stroke prevention and control and effective joint management
of shared risk factors for chronic diseases such as diabetes and hypertension can

play a significant role in addressing the co-occurrence of CRM diseases.

Comprehensive prevention and control of stroke-related risk factors has been
written into national policies. The Guidelines for Cerebrovascular Disease
Prevention and Control (2024 Edition) issued by the National Health Commission,
includes modifiable risk factors — such as hypertension, diabetes, dyslipidemia, and
obesity — into key assessments as part of the primary prevention strategies for
cerebrovascular diseases. The [4th Five-Year Plan for National Health calls for
enhancing the comprehensive prevention and treatment capabilities for major
chronic diseases, including cardiovascular and cerebrovascular diseases, cancer,
chronic respiratory diseases, and diabetes. The Plan emphasizes strengthening
prevention, early screening, and comprehensive intervention, and requires
“opportunistic screening for cardiovascular and cerebrovascular diseases in
hospitals”. Moreover, it proposes advancing the co-management of the “Three

Highs” (hypertension, hyperglycemia, and hyperlipidemia) and sets a target for the

11 Liu Zhao, Chen Minxia, Shen Dou, et al. Optimization and System Development of Prevention Strategies
for High-Risk Stroke Populations Under the Integration of Medical Care and Prevention[J]. Chinese Journal
of Stroke, 2025, 20(03): 270-276.

(2] Skou, S.T., Mair, F.S., Fortin, M. et al. Multimorbidity. Nat Rev Dis Primers 8, 48 (2022).
https://doi.org/10.1038/s41572-022-00376-4

31



standardized management service rate for patients with hypertension and type II
diabetes at the primary level to exceed 65%. By addressing shared risk factors
through prevention, screening, and intervention, these measures play a pivotal role
in reducing the burden of major chronic diseases, including stroke. Furthermore,
the Healthy China Action — Implementation Plan for Cardiovascular and
Cerebrovascular Disease Prevention and Treatment (2023-2030) sets the goal of
“effectively controlling the rising trend of cardiovascular and cerebrovascular
disease incidence and risk factor levels”. It advocates for innovative approaches for
the joint prevention and treatment while advancing early screening and
comprehensive intervention efforts. Additionally, it encourages qualified
community health service centers to establish stroke clinics to strengthen the health

management of populations at high risk for stroke.

While the aforementioned measures target risk factors associated with stroke, they
nonetheless contribute to improving awareness and control of risk factors of CRM

diseases and establishing a foundation for their co-management.

1.4 Significance of Continuously Improving Stroke Prevention and Treatment
Policies

In the context of advancing the Healthy China initiative, stroke prevention and
control have gone beyond the scope of clinical medicine and evolved into a
governance issue that reflects the effectiveness of the public health system, tests the
equity of medical services, and promotes the implementation of tiered diagnosis
and treatment. Therefore, improving stroke prevention and control efforts and the
full-chain system is not only a response to public health needs and people’s
well-being, but also an important pillar for implementing the national strategy for
preventing chronic diseases, reducing the social medical burden, and achieving the

goal of universal health.

1) Strengthening Public Health Defense Line and Reducing National Disease
Burden: As a major chronic disease with high incidence, high disability, and high
mortality, stroke imposes heavy medical and financial burdens on individuals and

families while consuming considerable medical and health resources. Improving
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stroke prevention and control policies enables the top-level design of a full-chain
system covering prevention, emergency care, treatment, and rehabilitation. It drives
the shift from disease treatment to health management, reduces the incidence,
disability, and recurrence of stroke at the source, cuts social medical expenses,
mitigates the imbalance between supply and demand of medical resources, and

strengthens the national public health defense line.

2) Enhancing Equal Quality of Care and Promoting Health Equity: Studies
show that people with lower socioeconomic status face higher risks of CRM
diseases, are more likely to receive sub-standard medical services, and experience
poorer health outcomes, including stroke. !l Improving systematic screening and
prevention of CRM diseases is key to reducing such inequities. Stroke policies can
be improved by implementing measures such as screening and management of
CRM diseases in high-risk populations, standardized emergency systems, inclusive
policies for rehabilitation, delivering tailored health education and targeted delivery,
and intelligent technologies at the primary level. These initiatives will guide
high-quality resources to community levels, address weaknesses in primary
prevention and treatment, and narrow the gaps between regions and between urban

and rural areas.

3) Enabling the Implementation of the Tiered Medical System: Stroke is a major
chronic disease and a priority of preventive and control efforts in China due to its
high incidence rate, widespread impact, long disease course, complex diagnosis and
treatment pathways, and clear demand for tiered medical services. Its full disease
course — from prevention, emergency care, treatment to rehabilitation — aligns with
the core principles of tiered diagnosis and treatment. Stroke prevention and control
can serve as an important instrument to promote the tiered diagnosis and treatment
system because it involves the entire care continuum: community screening of
high-risk populations, standardized referral and treatment during the acute phase,

specialized care during the stable phase, and community rehabilitation during

UTLiJ, Lei L, Wang W, et al. Social risk profile and cardiovascular-kidney-metabolic syndrome in US
adults[J]. Journal of the American Heart Association, 2024, 13(16): e034996.
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recovery. Improving stroke care provides an opportunity to integrate functions from
primary care facilities to higher-level hospitals, promote functional differentiation,

ensure rational resource allocation, and integrate service processes.

4) Demonstrating Global Leadership and Responsibility: In 2025, the WHO
Executive Board reviewed and adopted the draft resolution titled Reducing the
burden of stroke: strengthening prevention, acute care, rehabilitation and
health-system readiness!') in Geneva, which will be submitted for discussion at the
World Health Assembly this May. The resolution advocates for a comprehensive,
full-chain approach to stroke prevention and control, which was supported by the
World Stroke Organization. The United Nations Sustainable Development Goal
(SDG 3.4) explicitly calls for reducing premature mortality from noncommunicable
diseases by one third by 2030. As home to one of the world’s largest healthcare
systems, China has had a profound impact on global policies, practices and
institutional innovations in cardiovascular and cerebrovascular disease prevention
and control. At this critical juncture, strengthening policy support for stroke and
enhancing a systematic and forward-looking model for integrated chronic disease
management will help elevate China’s leadership in global health governance and
promote a more equitable, accessible, and sustainable international framework for

stroke prevention and control.

2. Major Challenges in Stroke Prevention and Treatment

2.1 Significant Regional Disparities of Stroke Management Capabilities,
Particularly in the Southwest and Rural Areas

According to data from studies on stroke burden and prevention in China from 2007
to 20182, there were significant geographical variations in the stroke mortality-to-

incidence ratio (MIR). The MIR was highest in the Southwest region and lowest in

(11 The World Health Organization. Factors Influencing the Decline in Stroke Mortality: A Statement From the
American Heart Association/American Stroke Association [EB/OL]. (2026-02-03)[2026-03-15].
https://apps.who.int/gb/ebwha/pdf files/EB158/B158 CONF9-en.pdf.

2I'Wu S, Wu B O, Liu M, et al. Stroke in China: advances and challenges in epidemiology, prevention, and
management[J]. The Lancet Neurology, 2019, 18(4): 394-405.
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the Eastern and Southern coastal areas. This disparity reflects that the advancements
in stroke prevention and control are primarily concentrated in large cities and urban
areas. Furthermore, from 2010 to 2021, stroke mortality rates in rural areas
consistently exceeded those in urban areas. This increasing burden in rural areas
may be associated with higher prevalence rates and inadequate management of
hypertension, diabetes and hyperlipidemialll. The uneven distribution of resources
between urban and rural areas and across different regions, coupled with differences
in medical service capabilities, further exacerbates this disparity. Urban areas not
only possess more comprehensive stroke centers and technologies like thrombolysis
and thrombectomy, but also achieve full-chain management encompassing
screening, health education, and rehabilitation. In contrast, rural healthcare
institutions suffer from weak capabilities, a shortage of medical professionals,
lower health literacy, and an inadequate pre-hospital emergency system. These
limitations hinder early screening, diagnosis and treatment in rural areas. The
regional imbalance widens health disparity and also constrains China’s goals of

stroke prevention and control and reducing the national disease burden.
2.2 Weak Primary-Level Emergency Capabilities and Pre-hospital Delays

Primary healthcare institutions have capability gaps in emergency response,
diagnosis, and treatment, limiting their ability to fulfill the responsibility of early
detection, intervention and management of stroke. The rate of intravenous
thrombolysis in tertiary hospitals is around 5%!l?), compared with the 22% in rural
non-stroke centers of the USB!. A survey of over 8,000 primary care physicians in
China reveals a shortage of qualified professionals with limited capability for

emergency response to critical conditions. ¥ Other research indicates that only 49.6%

1 Expert Committee of the National Health Commission on Strengthening Stroke Prevention and Treatment
and Reducing One Million New Disabilities, Ji Xunming. Summary of the "China Stroke Prevention and
Treatment Report 2024"[J]. Journal of Capital Medical University, 2025, 46(06): 947-960.

[21'Ye Q, Zhai F, Chao B, et al. Rates of intravenous thrombolysis and endovascular therapy for acute
ischaemic stroke in China between 2019 and 2020[J]. The Lancet Regional Health—Western Pacific, 2022,
21.

31 Man S, Bruckman D, Uchino K, et al. Rural hospital performance in guideline-recommended ischemic
stroke thrombolysis, secondary prevention, and outcomes[J]. Stroke, 2024, 55(10): 2472-2481.

™ Lian Lu, Chen Jiaying, Wang Xuanxuan, et al. A Study on the Current Situation and Countermeasures of
Medical Service Capacity of Primary Care Physicians in China[J]. Chinese General Practice, 2023, 26(34):
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of primary care physicians report having basic emergency theories and skills, with
the majority acknowledging a lack thereof. !l Primary hospitals also face equipment
deficiencies, such as limited availability of diagnostic tools like electrocardiographs
in township health centers. 2] Furthermore, pre-hospital delay remains a major
obstacle. Studies show that the delay is particularly pronounced among individuals
over 65 living alone, residents of rural areas, and populations in underdeveloped
regionsl®!, highlighting the urgent need for targeted measures to shorten delays. Data
from the China Stroke Emergency Map information platform also indicates that pre-
hospital delay remains a core challenge despite improvements in key time metrics

such as onset-to-door time, door-to-needle time and door-to-puncture time.
2.3 Low Public Awareness of Stroke Prevention and Treatment

Currently, the public awareness of stroke remains relatively low. According to the
China Public Stroke Awareness Survey Report by Peking University in 2025041,
many lack a clear understanding of the severe disease burden of stroke and cannot
fully grasp mnemonics like “Stroke 120” for recognizing early symptoms. In
particular, the elderly at high-risk for strokes have significantly lower awareness of
stroke knowledge. Furthermore, there are notable regional and demographic
disparities in the knowledge about stroke prevention and treatment. Other surveys
also reveal limited public understanding of chronic diseases that increase stroke risk,
such as diabetes, heart disease and peripheral arterial disease. In a survey of cerebral

infarction patients in Gansu Provincel®!, only slightly more than half (55.8%) heard

4246-4253.

1 Liu Aihua, Huang Qing, Gan Yongxiong. Analysis of primary medical staff's awareness of emergency
capabilities and the effect of training[J]. Zhejiang Medical Journal, 2022, 44(20): 2243-2246.

(2] Zhou Ying. A Study on the Current Situation of Chronic Disease Prevention and Control in Primary
Healthcare Institutions[D]. Chengdu University of Traditional Chinese Medicine, 2020.
DOI:10.26988/d.cnki.gedzu.2020.000623.

B1 Liao Yugi, Cao Liming, Ren Lijie. Research Progress on the Current Status of Pre-hospital Delay in Acute
Ischemic Stroke and Improvement Measures[J]. Chinese Journal of Stroke, 2023, 18(05): 594-600.

[ Peking University Health Communication Team. “China Public Stroke Awareness Survey Report” released
[EB/OL]. Health News, (2025-01-16). [2026-03-16].
https://mp.weixin.qq.com/s? _biz=MjM5NDg4OTEwMQ==&mid=2668872179&idx=2&sn=c501050dbd
9bfebd9d8dfadc0181a8b1&chksm=bd3482b1fc4c62d480a640dfc7b66785b90c5c6e8141d9fdc6e4b02834f
627c¢37bd33743d229&scene=27.

(2 Liu Qi, Chen Wanqiang, Wang Ying, et al. Stroke Awareness Survey and Analysis of Influencing Factors
among Ischemic Stroke Patients in Gansu Region[J]. Foreign Medical Sciences (Section of
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of stroke. Moreover, beyond emergency-related knowledge, awareness of general
stroke prevention and management principles is also relatively poor. For example,
low awareness of diabetes and dyslipidemia can hinder efforts to control these

contributors to strokel!),
2.4 High Demand for Rehabilitation Amid Uneven Resource Distribution

There is a significant urban-rural and regional imbalance in the allocation of stroke
rehabilitation resources. Outline of the National Plan for the Healthcare Service
System indicates not only a shortage of specialized rehabilitation facilities, such as
rehab hospitals and nursing homes, but also a disproportionate concentration of
these resources in large and medium-sized cities!?l. This results in pronounced
geographical disparities in access to quality rehabilitation services. Rural areas with
higher stroke incidence and disability rates have a substantial and urgent need for
rehabilitation and functional recovery services, yet there lacks a systematic
mechanism for delivering such services. Primary healthcare institutions lack
rehabilitation professionals and equipment, with no effective referral channels with
higher-level rehab hospitals. This makes it difficult for rural stroke patients to
access standardized and continuous rehabilitation therapy!®!. The delay or lack of
timely rehabilitation often leads to the worsening of functional impairments, such
as motor and language deficits. This significantly diminishes patients’ quality of life

and places a heavier burden on family and on the social healthcare system.
2.5 Insufficient Policy Synergy for Stroke and CRM Chronic Diseases

Despite extensive research confirming the interconnected risk factors between

stroke and CRM diseases, current policies have yet to address or create mechanisms

Medgeography), 2017, 38(02): 115-121.

1 Chen J, Zhu Q, Yu L, et al. Stroke risk factors of stroke patients in China: a nationwide community-based
cross-sectional study[J]. International Journal of Environmental Research and Public Health, 2022, 19(8):
4807.

[21 Notice of the General Office of the State Council on Issuing the Outline of the National Plan for the
Healthcare Service System (2015-2020)[J]. Gazette of the State Council of the People's Republic of China,
2015, (10): 25-39.

BB1 Peng Chengyuan, Liu Sichen, Wang Shijiao, et al. Analysis of the Current Status and Influencing Factors
of Rehabilitation Needs among Rural Stroke Patients[J]. Chinese Journal of Social Medicine, 2025, 42(06):
701-705.
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based on this relationship. The Outline of Healthy China 2030 Plan proposes
implementing a comprehensive chronic disease prevention and control strategy and
strengthening national demonstration areas for integrated chronic disease
management. However, regarding chronic disease screening and early detection,
the Outline focuses on “promoting opportunistic screening for cancer, stroke and
coronary heart disease; Achieving full coverage of management and intervention
for hypertension and diabetes patients; Gradually incorporating early diagnosis and
treatment technologies of cancer and stroke into routine clinical practice; And
strengthening the prevention and treatment of common diseases in students like
myopia and obesity”. While these statements emphasize early screening, treatment,
and single-disease management, they fail to address the interconnections between
stroke, obesity and other CRM diseases. The Notice of the General Office of the
State Council on Issuing the Medium- and Long-Term Plan for the Prevention and
Treatment of Chronic Diseases in China (2017-2025) proposes a comprehensive
chronic disease prevention and treatment mechanism led by the government, and
supported by departmental collaboration, social initiatives and public participation.
The Notice encompasses a wide range of chronic diseases, including cardiovascular
and cerebrovascular diseases, cancer, chronic respiratory diseases, diabetes, oral
diseases, as well as endocrine, renal, bone, and neurological diseases. However, it
notably misses liver-related diseases and provides limited discussion of the
interactions and collaborative prevention pathways among different chronic
diseases. This leaves room for developing an integrated approach for managing
related conditions. The Healthy China Action — Implementation Plan for
Cardiovascular and Cerebrovascular Disease Prevention and Treatment (2023—
2030) aims to establish a nationwide system for comprehensive prevention, control,
early diagnosis and treatment by 2030. It emphasizes risk prevention, proposing to
strengthen health education for high-risk populations, enhance risk assessment, and
conduct risk monitoring in populations aged 35 and above. However, existing
policy documents have yet to incorporate the pathophysiological link between
stroke and CRM diseases into top-level prevention and control design, promote

joint identification and simultaneous intervention of interconnected diseases, and
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establish a bidirectional risk prevention mechanism. The concept of managing
multiple conditions together and preventing shared root causes has not been

effectively implemented.

3. Policy Recommendations

3.1. Integrate the Coordinated Management of CRM Diseases into the
National Comprehensive Chronic Disease Prevention and Control Strategy
and Enhance Stroke Care

Stroke shares a close pathological relationship with CRM diseases. Conditions such
as hypertension, diabetes, chronic kidney disease, and dyslipidemia are key
contributors to stroke occurrence, and the effectiveness of their prevention and
control directly influences primary stroke prevention. Therefore, it is necessary to
fully integrate the coordinated management of CRM diseases into the national
strategic framework for comprehensive chronic disease prevention and control.
Based on national strategic plans for non-communicable disease (NCD) prevention
and the development of comprehensive chronic disease prevention and control
demonstration zones, the interconnections between CRM disease and stroke
prevention must be strengthened, and a shift from single-disease intervention to

coordinated prevention and control should be promoted.

First, leverage existing policies to implement universal screening for CRM diseases
in key populations. Building on current screening and intervention programs for
stroke, the efforts should be expanded to CRM diseases by age groups. Promote
routine screenings of core indicators such as blood pressure, fasting blood glucose,
glycated hemoglobin (HbAlc), the four key lipid indicators, renal function, and

urine microalbumin.

Second, establish a linked risk assessment system for CRM diseases and stroke.
Develop unified risk assessment standards that link indicators such as hypertension
severity, diabetes duration, dyslipidemia severity, and chronic kidney disease stage

with stroke risk levels. Conduct stratified stroke risk assessments for patients
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identified during screening, and achieve early identification, flagging and

intervention.

Third, strengthen CRM disease management at the primary level. Enhance training
for primary healthcare professionals to build their capability for the standardized
management of basic conditions such as hypertension and diabetes. Promote the
integration of family doctor services with CRM disease management to enable
timely intervention for patients with poorly controlled blood pressure, blood
glucose or lipids. Through early, effective, and sustained control of CRM diseases,
the pathogenesis pathway leading to stroke and severe cardio-renal diseases can be

intercepted at its source.
3.2. Strengthen Public Education and Disease Awareness

3.2.1. Promote Policy Implementation through Creative Mechanisms, Enhance

Disease Awareness, and Deliver Regular Public Education

International experience demonstrates the positive impact of public education
campaigns in improving the recognition of stroke symptoms and emergency
response. [ Tt is recommended that stroke prevention and education initiatives be
integrated into national strategies, for example, as projects in the Three-Year Action
Plan for Improving National Health Literacy (2024-2027) or its subsequent updates
after 2027. The Guidelines for the Performance Assessment of National Basic
Public Health Service Projects already includes health education indicators, such
as health lectures, audio-visual materials, and health promotion bulletin boards. We
suggest further including stroke education effectiveness and outcomes into the
above assessment criteria, thereby reinforcing the accountability of primary

healthcare institutions and ensuring measurable outcomes.

At the operational level, based on the Notice on Implementing Practical Healthcare
Projects for the People in 2026 issued by the National Health Commission, stroke

prevention and treatment should be incorporated into the Health Public Education

(11 Tan J, Ramazanu S, Liaw S Y, et al. Effectiveness of public education campaigns for stroke symptom
recognition and response in non-elderly adults: a systematic review and meta-analysis[J]. Journal of Stroke
and Cerebrovascular Diseases, 2022, 31(2): 106207.
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Tour - Ten Thousand Health Lectures outlined in the Notice as a key topic. Stroke
prevention could also be linked with initiatives like the Healthy China Stroke
Recognition action led by the Expert Committee of the Project to Reduce One
Million New Disabilities. The National Health Commission, in collaboration with
the Chinese Center for Disease Control and Prevention, stroke prevention bases and
industry associations, should draft and publish a Core Information and
Communication Guidebook for Stroke Health Education to define core content,
communication standards and implementation guidelines. Strengthen full-process
public education covering stroke prevention, emergency care, treatment and
rehabilitation, improve awareness and participation rates in stroke prevention and
treatment, and enhance knowledge of risk factors and rapid symptom recognition

methods.

3.2.2. Implement Differentiated and Targeted Education Based on Population

Characteristics and Needs

Implement differentiated, targeted and scenario-based public education based on
the cognitive habits, living environments and personal health needs. For adolescents,
integrate stroke prevention into future policy frameworks and within routine
educational activities. International experience shows that although adolescents are
not at high risk for stroke, their knowledge can be passed on to their parents,
grandparents and other high-risk individuals, resulting in household education and
behavior change. For instance, the global project FAST Heroes!! found that stroke
education for children aged 5-9 effectively facilitated knowledge transfer to family
members!?]. For office workers, provide targeted guidance on common workplace-
specific risk factors, and integrate stroke into the occupational health promotion

initiatives. For the elderly, deliver education activities in line with their cognitive

1 The FAST Heroes project is an international stroke education initiative targeting children aged 5-9, with
the family — particularly grandparents — as the core audience for knowledge dissemination. Its central goal
is to transmit knowledge of FAST stroke recognition and the importance of immediate emergency calls
from children to their elders. The project was initiated by the University of Macedonia in Greece, is
supported by the Angels Initiative, the global stroke public welfare platform of Boehringer Ingelheim, and
is endorsed by the World Stroke Organization.

(2] Tsakpounidou K, van der Merwe J, Klinke M E, et al. FAST heroes: results of cross-country implementation

of a global school-based stroke education campaign[J]. Frontiers in Public Health, 2022, 10: 849023.
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and learning habits. Leverage community service centers, activity centers and
nursing homes and utilize family doctor services to address their specific health
needs. For populations with limited access to information (e.g., the elderly in rural
areas, residents in remote areas), adapt communication strategies to local contexts
to lower the barrier of access and focus on stroke warning signs and emergency

response methods.

3.2.3. Leverage All Media Channels to Promote Integration of Medical Expertise
and Media and Implementation of Stroke Education

Establish a more regular and standardized joint planning mechanism of “medical
experts + journalists” to integrate medical knowledge in media communications.
Guide traditional media to set up special columns on stroke prevention and
education. Foster a communication framework of official guidance, media

collaboration, expert support, and public participation.

3.3. Improve Collaboration of the Emergency System and Promote the

Standardization of Emergency Services

3.3.1. Formulate National Unified Policies for Stroke Emergency Care and

Facilitate the Implementation of Standardized Procedures

Standardized policies for stroke emergency care should be introduced. Clearly
define emergency diagnosis and treatment procedures, standards for stroke green
channels, and quality control indicators for the entire process. Require all medical
institutions to strictly implement the policies and incorporate their execution into
hospital accreditation and performance evaluations. Issue special policies to
enhance emergency capabilities and increase financial support for emergency
equipment and personnel training in primary healthcare institutions. Integrate
stroke emergency training and emergency drills as compulsory components of
continuing education for healthcare professionals. Introduce policies for technical
support and guidance from comprehensive stroke centers to primary level
institutions, promoting the development of standardized emergency services.

Strengthen the development of professional stroke emergency capabilities, focusing
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on two critical phases of pre-hospital emergency care and in-hospital treatment, to

improve the proficiency of medical staff.

3.3.2. Improve the Emergency Network and Referral Mechanism, and Accelerate
the Development of the 1-Hour Rescue Model

To enhance the first line of defense in stroke emergency care, it is imperative to
refine the stroke emergency network and referral mechanism. Building upon the
foundation of A Hundred Maps in A Hundred Cities Project of the China Emergency
Map by the Expert Committee of the Project to Reduce One Million New
Disabilities, efforts should focus on the promotion and widespread adoption of the

Stroke Emergency Map model.

Clearly define the construction standards, service specifications, and treatment
capability requirements for designated stroke hospitals. Achieve precise connection
and coordinated action between tertiary hospitals and community/township health
centers. Build a closed-loop emergency system encompassing primary-level initial
screening, rapid referral, and hospital treatment. Promote standardized and refined

management of local stroke emergency systems.

Meanwhile, actively coordinate efforts among health departments, emergency
centers, medical institutions at all levels, and other stakeholders to break down
interdepartmental barriers. Establish a collaborative mechanism for the entire stroke
emergency process, delineating responsibilities and setting time requirements for
each stage, including pre-hospital emergency care, in-hospital reception, and
referral coordination. Accelerate the development of the 1-Hour Rescue model,
optimize emergency resource allocation, shorten emergency transport times, and
minimize delays from symptom onset to effective treatments like thrombolysis and
thrombectomy. These measures will comprehensively enhance the efficiency and

effectiveness of stroke emergency care.

3.3.3. Address Weaknesses in Primary-Level Emergency Care and Improve Its

System

Efforts should be concentrated on regions with limited emergency resources, such
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as counties and rural regions, to address insufficient emergency equipment,
inadequate professional capacity, and treatment delays, promoting the equity of
stroke emergency services. Increase investment in emergency equipment for
underserved areas, improve their emergency infrastructure, and strengthen their
capacity for initial patient assessment, emergency response, and referral

coordination.

Pair up tertiary hospitals and county-level/rural primary-level healthcare
institutions through long-term, stable support mechanisms. Deploy medical and
emergency experts to the grassroots level to conduct emergency technique training,
deliver stroke screening guidance, and help build standardized stroke centers, in
order to enhance the professional capabilities of primary-level healthcare

professionals.

Furthermore, the support mechanism will promote two-way referral green channels
and teleconsultation mechanisms between tertiary hospitals and primary-level
institutions. It will facilitate the sharing of emergency resources, achieve

coordinated diagnosis and treatment, and effectively reduce inequity across regions.

3.4. Implement the Tiered Medical System Throughout the Entire Stroke Care

Continuum

Implement the tiered medical system throughout the entire continuum of stroke care.
Building on initiatives such as the “Stroke Identification Campaign in A Thousand
Counties and Ten Thousand Towns” led by the Expert Committee of the Project to
Reduce One Million New Disabilities, municipal health departments can integrate
resources and establish cerebrovascular disease alliances. Such alliances will be led
by advanced stroke centers and base hospitals, aligned with the tiered medical
system, and supported by primary healthcare institutions as network nodes. The
core responsibilities of medical institutions at each level will be clearly defined for
all stages of stroke care, including prevention and screening, acute-phase treatment,
recovery-phase rehabilitation, long-term sequelae management, and follow-up
checks. The tiered medical system will be applied in every phase of stroke diagnosis

and treatment.
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Advanced stroke centers and tertiary hospitals will focus on the emergency
treatment of critical and severe stroke cases, consultation for complex cases,
technical guidance, and medical personnel training. Municipal hospitals will serve
as regional hubs, providing routine acute stroke care within their jurisdictions,
managing patient referrals during recovery, and offering technical support to
primary institutions. They act as a crucial bridge connecting advanced stroke
centers with community-level facilities. Primary institutions will concentrate on
basic tasks, including stroke prevention education, screening and intervention for
high-risk populations, management of mild cases, rehabilitation follow-up, and
health management. Through technical support and remote guidance from the
alliance, their capabilities in stroke identification, initial management and patient
referral will be strengthened, effectively delivering stroke services to patients’
doorsteps. Relying on the alliance system under the Project to Reduce One Million
New Disabilities, regional stroke alliances will assist local health authorities in
implementing related initiatives and promoting clinical research. Regarding
rehabilitation, encourage community-based stroke rehabilitation, optimize the
allocation of rehabilitation resources and channel quality resources to the grassroots
level.
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Figure 2: Integration of the Tiered Medical System Across All Stages of Stroke
Care
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With the tiered medical system as a core strategy and the entire patient pathway
considered, a three-tiered rehabilitation service network involving ‘“hospital-
community-family” will be improved to become a well-coordinated and efficient
rehabilitation service system. Strengthen the central role of hospitals in
rehabilitation, and set clear rehabilitation assessment criteria and treatment
protocols. Increase investment in community-based rehabilitation, and improve the
professional skills of community rehabilitation staff in stroke rehabilitation
assessment, basic rehabilitation exercises, and complication prevention. Define
clear boundaries of responsibility for rehabilitation institutions, establish
standardized referral mechanisms, procedures and criteria to ensure seamless
transitions from hospital-based acute rehabilitation to community-based recovery
rehabilitation and to home-based long-term rehabilitation. This will ensure that
patients receive targeted services at every stage of their recovery and avoid

interruptions in care or repetitive treatment.

3.5. Encourage Local Pilots and Promote Successful Experiences to Improve
Stroke Care at the City and County Levels

In February 2026, the National Health Commission announced the evaluation
results for the sixth batch of National Demonstration Areas for Comprehensive
Prevention and Control of Chronic Diseases, and introduced new requirements
including “strengthening the co-prevention and co-treatment of multiple diseases,
implementing the ‘Weight Management Years’ initiative, and strengthening early
screening, early diagnosis and early treatment of chronic diseases”. For future
demonstration areas, we suggest optimizing chronic disease prevention and control
policies, incorporating comprehensive stroke management and joint identification
and intervention of stroke and CRM diseases into the policy framework and
operational system of the next batch of demonstration zones, and establishing a

bidirectional risk prevention and control mechanism.

The central government should strengthen overall guidance and provide resource

support for the pilot areas. This includes issuing specific policy guidelines,
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allocating dedicated funds, and forming expert teams to provide comprehensive
policy, financial and technical support for pilot projects. Meanwhile, establish a
regular monitoring, supervision and evaluation mechanism, carefully define
assessment indicators, and conduct regular progress reviews and periodic
evaluations of outcomes. Promptly summarize successful experiences and
innovative approaches, and systematically analyze difficulties and bottlenecks
encountered during implementation to optimize pilot plans and produce

standardized, replicable, and scalable pathways and practical models.
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