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Abstract

Background: A hospital alliance has been established in the western part of Guangzhou,
with the initial goal of optimizing the procedures of stroke care in the region and improving the
efficiency of treatment services. Comparison of data reveals that the alliance proves to be
effective, but there is still a gap between its performance and the objective.

Methodology: Stakeholders in the stroke alliance are identified and classified through a
comprehensive review of the stakeholder theory and the synergy theory. Structural equation
modeling is used to quantify the synergy of healthcare alliances. A synergistic capacity model
is developed to analyze the path relationships between the variables.

Results: Several rounds of questionnaire survey reveal that there are 22 stakeholders in the
Western Baiyun District Stroke Alliance, including six core stakeholders, eight latent
stakeholders, and eight marginal stakeholders, and “hospitals at all levels” are the central
members of the core stakeholders of the Western Baiyun District Stroke Alliance. Structural
equation modeling has verified that the synergy of the Western Baiyun District Stroke Alliance
1s an organically integrated system comprised of three levels, namely, macro level synergy,
meso level synergy, and micro level synergy, with a significant positive correlation between
them. The macro level synergy includes cultural synergy and strategic synergy; the meso level
synergy includes system synergy, innovation synergy, and information synergy; and the micro
level synergy includes business synergy and process synergy. The score of synergy of the
Alliance is 3.9646, still in a medium level.

Conclusion: A regional stroke alliance is an organically integrated system of macro, meso
and micro level synergy, with good macro synergistic capacity and average meso and micro
synergistic capacity. Synergistic factors at all levels need to be taken into consideration so as to

improve the overall synergy.

Key words: Stakeholder Theory; Synergy Theory; Regional Stroke Alliance; Structural
Equation Model
JEL: 110; 118



Resumo

Antecedentes: Estabelecimento de uma alianca dos hospitais ocidentais em Guangzhou,
na China. A intencdo da alianga ¢ otimizar o processo de tratamento do AVC. De acordo com
os dados existentes, embora a alianca tenha alcangado alguns resultados, ainda nao conseguiu
atingir todos os objetivos.

Metodologia: Teoria dos stakeholders e teoria da sinergia, identificacdo e classificagdo dos
stakeholders da alianga médica. Quantificagdo da sinergia na alianca médica através de um
modelo de equagdes estruturais, estabelecimento do modelo de sinergia e analise das relagdes
de dependéncia entre as variaveis.

Resultados: Administragao de questiondrios aos 22 stakeholders da alianga, incluindo os 6
stakeholders principais, 8 stakeholders potenciais e 8 stakeholders marginais. Usando o método
de analise de centralidade, provou-se que o hospital ¢ o elemento central dos stakeholders
principais. Através da utilizagdo de modelos de equagdes estruturais verificou-se que a
capacidade colaborativa da alianca € um sistema de competéncias composto pelos niveis macro,
meso e micro. O nivel macro inclui as sinergias cultural e estratégica; O nivel meso inclui a
sinergia institucional, a sinergia de inovacao e a sinergia de informagao; O nivel micro inclui a
sinergia de negocios e a sinergia de processos. O resultado da capacidade colaborativa da
alianca ¢ de 3,9646, o que representa um nivel médio de sinergia.

Conclusoées: A aliancga ¢ um sistema de capacitagdo composto por trés niveis: nivel macro,
nivel meso e nivel micro. A capacidade de macro sinergia € muito boa, enquanto as capacidades
de meso e de micro sinergia sdo medianas. E preciso levar em conta os fatores de sinergia em

todos os niveis para melhorar de forma abrangente a capacidade geral de sinergia.
Palavras-chave: Teoria dos stakeholders; Teoria da sinergia; Alianca regional de AVC; modelo

de equagdes estruturais

JEL: 110; I18
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Emergency Response Model of Stroke in the Regional Medical Alliance

Chapter 1: Introduction

1.1 Research background

1.1.1 Particularity of stroke treatment

Stroke, also known as cerebral stroke, apoplexy and cerebrovascular accident (CVA), is a
common and frequent disease of the central nervous system, and it is divided into two categories
of ischemic stroke (80-90%) and hemorrhagic stroke (10-20%). As the most common chronic
non-communicable disease with high disability and mortality rates, stroke shows an obvious
trend towards occurrence in the young people. As the second leading cause of death worldwide,
it has been a major public health problem that seriously endangers the life and health of middle-
aged and elderly patients (Campbell & Khatri, 2020; Donkor, 2018). According to the global
burden of diseases in 2019 (GBD 2019 Stroke Collaborators, 2021), with the aging of
population, stroke has become the leading cause of death and adult disability in China as well
as the leading cause of Years of Life Lost (YLL) in China. The stroke mortality in China
accounts for about one third of the global stroke mortality. The average age of stroke patients
in China is 66.4 years old, almost ten years younger than the white population in Europe (Z. Li
et al., 2019). About 15% of the stroke patients are under the age of 50, resulting in a significant
loss of life in the working population (GBD 2019 Stroke Collaborators, 2021). The relatively
high incidence of stroke will pose a significant financial burden on the patients. The American
Heart Association (AHA) predicts that medical expenses of stroke care will rise from $66.3
billion in 2015 to $143 billion by 2035 (Nelson et al., 2016). In China, the lifetime prevalence
of stroke for people over 25 years old is 39.3%, which is the highest in the world (GBD 2016
Lifetime Risk of Stroke Collaborators, 2018). The most common stroke subtype in China is
ischemic stroke, accounting for 69.6% of all strokes (W. Z. Wang et al., 2017). However, the
rate of hemorrhagic stroke is higher in Chinese than that in whites, accounting for 23.8% (Tsai
et al., 2013; W. Z. Wang et al., 2017). For patients with ischemic stroke, the incidence of
intracranial atherosclerotic (46%) greatly exceeds that of extracranial carotid stenosis (14%).
Since patients with intracranial stenosis present more severe strokes on admission and have
longer hospital stays than those who have not experienced intracranial stenosis (Y. Wang et al.,

2014), stroke prevention strategies in China may differ from those in other countries in terms
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of components and priorities.

Accounting for more than 60% of strokes, acute ischemic stroke is a common type of stroke
with high morbidity and disability rates. The success rate of treatment is closely related to the
onset time and the start time of treatment. The principles of early detection, early diagnosis and
early treatment should be followed. The most effective treatment recommended by clinical
guidelines is intravenous thrombolysis with recombinant tissue plasminogen activator (RT PA)
as soon as possible within the thrombolytic time window. According to the Guidelines for the
Early Management of Patients with Acute Ischemic Stroke published by the American Heart
Association and the American Stroke Association (AHA/ASA) and the 2014 Guidelines for the
Diagnosis and Treatment of Acute Ischemic Stroke in China, due to the narrow time window
for AIS treatment (only 4.5 hours), hospitals should establish a green channel for stroke
diagnosis and treatment and prioritize the treatment and admission of stroke patients by keeping
the door to needle time (DNT) within 60 minutes.

The 2014 Guidelines for the Diagnosis and Treatment of Acute Ischemic Stroke in China
recommends that intravenous thrombolysis is the preferred method for revascularization (level
I recommendation, level A evidence). Both intravenous thrombolysis and intravascular therapy
should be performed with minimal time delay (level I recommendation, level B evidence). (2)
Patients with severe stroke caused by middle cerebral artery occlusion within 6 hours of onset
are not suitable for intravenous thrombolysis and can be treated with arterial thrombolysis at a
carefully selected qualified hospital (level I recommendation, level B evidence). (3) Patients
with severe stroke due to posterior circulation artery occlusion who are not suitable for
intravenous thrombolysis may undergo arterial thrombolysis in a qualified institution after
rigorous selection. Although they have experience with its use within 24 hours of onset, it
should be performed as soon as possible to avoid time delay (level III recommendation, level
C evidence). (4) Mechanical thrombectomy alone or combined with pharmacological
thrombolysis may be effective for revascularization in the context of rigorous patient selection
(level Il recommendation, level B evidence), but the clinical effectiveness needs to be validated
by additional randomized controlled trials. It may be reasonable to use mechanical
thrombectomy for some patients who are contraindicated by intravenous thrombolysis (level II
recommendation, level C evidence). (5) Remedial arterial thrombolysis or mechanical
thrombectomy (within eight hours of onset) may be reasonable for patients with large artery
occlusions whose intravenous thrombolysis is ineffective (level II recommendation, level B
evidence). (6) The benefits of emergency arterial stenting and angioplasty have not been

confirmed, and should only be used in clinical trials (level III recommendation, level C
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evidence).

Due to the narrow time window for acute ischemic stroke treatment, it is significant to
assess the condition in time and make a rapid diagnosis. For every 30-minute delay in
reperfusion time, the probability of a favorable prognosis within 90 days will be reduced by
12%. Current guidelines in many countries advocate that thrombolysis should be completed
within 60 minutes from the time of emergency treatment to the start of thrombolysis. If possible,
the DNT should be as short as possible. The DNT in most Chinese hospitals is more than one
hour, which seriously affects the outcome of intravenous thrombolysis and the prognosis of
patients. Therefore, the process of stroke centers and green thrombolysis channels should be
further improved. The central hospital should guide the thrombolysis process to shorten the
treatment time of patients and improve the clinical efficacy and thrombolysis rate.

In China, the rate of intravenous thrombolysis within three hours of stroke onset was only
about 16% in 2012, and the rate of revascularization in acute ischemic stroke with large vessel
occlusion (AIS-LVO) was also low. Clinical trial reports released in 2015 confirmed the
superiority of intravascular therapy, especially for AIS-LVO patients. Endovascular therapy
proves to be more effective than drug therapy alone. Due to the time-critical nature of stroke
treatment and the high requirements of AIS-LVO patients, AIS-LVO patients should be
transferred to the nearest advanced stroke center in the shortest possible time and should not
simply follow the principle of proximity. Patients transferred directly to an advanced stroke
center have a lower mortality rate than patients transferred to an advanced stroke center via a
primary stroke center, and the longer the transfer distance, the higher the mortality rate.
However, in the real world, most AIS-LVO patients cannot seek treatment directly at an
advanced stroke center and must be referred through a primary stroke center. Studies have
shown that the model of intravenous thrombolysis followed by referral to an advanced stroke
center for endovascular treatment can benefit AIS-LVO patients, as their revascularization rates
are similar to those who go directly to the advanced stroke center. Therefore, clear referral
criteria and a smooth referral process between advanced stroke centers and primary stroke
centers should be established.

The Expert Consensus on Emergency Care for Acute Ischemic Stroke in China (2018)
points out that factors such as emergency personnel training, stroke centers and stroke networks,
green channels, emergency procedures before admission, and rational transportation should be
improved to enhance stroke treatment efficiency and improve patient prognosis. Patients
admitted in the super early time window have a longer DNT than those admitted in the near

three hours. The relationship between shorter onset-to-door (ODT) time and longer DNT in the



Emergency Response Model of Stroke in the Regional Medical Alliance

early time window has been described as the “three-hour effect”, which may be related to the
urgency of the patient’s condition as perceived by emergency department students. In this
research, the existence of the “three-hour effect” may affect the length of time from admission
to specialist arrival. Earlier admission means that patients have more time to receive intravenous
thrombolytic therapy. Inpatient care, connection of diagnostic and treatment units, and inpatient
transport for such patients tend to be delayed. However, the effectiveness of intravenous
thrombolysis decreases significantly with the increase of the onset time. The earlier the
thrombolysis is performed, the better the prognosis will be. Therefore, patients within the time
window should also be treated with thrombolysis as soon as possible. In order to eliminate the
“three-hour effect”, we should establish strict stroke diagnosis and treatment procedures and
always pay attention to the DNT of stroke patients. Clinicians should strictly follow the
diagnosis and treatment process to reduce hospital delays. Decision time for patients and their
families is a risk factor for hospital delays. Prior to intravenous thrombolysis, major hospitals
in China need to communicate with patients or their families to explain the risks and sign an
informed consent form. After the patients or family members fully understand the condition,
they will be concerned about their exposure to treatment risks, the high cost of RT-PA
thrombolytic therapy, and the absence of immediate family members, which will lead to
hesitation in decision making. The international standard delay in hospitalization is less than 60
minutes, while the average DNT for Chinese AIS patients is 116 minutes. In the United States,
the United Kingdom, and some European countries, intravenous thrombolysis in AIS patients
1s mostly a routine treatment and does not require signed informed consent with family
members. The difference in DNT is mainly due to the relatively long decision-making time for
patients. This requires specialists to clearly explain treatment measures and risks, answer
patients’ questions, and minimize decision-making hesitations in a short time. Therefore, it is
necessary to train specialists and improve their conversational skills to shorten the DNT.
There are different quality control standards among the hospitals in a medical alliance. The
standards of physical examination, medication specifications and treatment specifications for
the same disease are different. The medical quality evaluation standards are not uniform and
examination analysis is not standardized. As a result, the medical quality varies from hospital
to hospital, making it difficult to ensure that patients enjoy the same quality of care. In addition,
community healthcare alliances lack uniform and operable criteria for upward and downward
referrals. Many of the referral systems and norms currently in use are often superficial and
formalistic, with no clear referral and reception process or correspondingly sound supervision

and management mechanisms. Therefore, unfamiliarity of doctors with the referral process, no
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consistent standards, and unreasonable phenomena in two-way referrals not only bring
inconvenience to patients and their families, but also increase the financial burden of the

patients, which tends to bring about medical disputes.
1.1.2 Treatment mode of stroke patients

1.1.2.1 Foreign treatment mode

In Europe, the United States and other western developed countries, there has been a
comprehensive Emergency Medical Service (EMS) system that can evaluate and treat stroke
patients before they are admitted to the hospital and provide rapid thrombolysis and post-
rehabilitation care for stroke patients transferred to medical centers based on the assessment of
their condition, which can significantly increase the success rate of resuscitation and improve
post-treatment rehabilitation. In 1966, the American Academy of Sciences published the
Accidental Death and Disability: A Disease Ignored by Modern Society, which first proposed
the establishment of a modern emergency medical service system. In 1973, the Emergency
Medical Service System Act, EMSS ACT, Public Law 93-154 enacted by the U.S. government
put forward the principled provisions of fifteen directions including the scope, content,
organizational structure, management system, and access of technical personnel of emergency
medicine business in the United States. After decades of development, a relatively complete
network of pre-hospital cardiovascular emergency services has been formed in the United States
and other developed countries, so that cardiovascular patients can receive efficient and
reasonable medical treatment from the spot of disease onset, during transport and even after
admission. Since 2008, the U.S. government has reduced the risk of stroke from the third
leading cause of death to the fourth by improving the emergency response processes at the onset
of acute stroke, thus fulfilling the promise made by the American Stroke Association (ASA) a
decade ago.

In the management process of acute stroke treatment, a good prehospital emergency
management process can speed up the response time, rationalize the treatment and transport,
and shorten the early reperfusion time, which can effectively improve the stroke treatment rate.
The prehospital emergency management process includes intensive emergency training, stroke
recognition tools, prehospital treatment, and information communication. In the EMS process,
it is recommended that the patients and the discovers call 911 first. The 911 transporters should
give the highest priority to the stroke patients and endeavor to minimize the transport time.

After admission, the EMS dispatcher should use standardized stroke assessment tools such as
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the Medical Priority Dispatch System (MPDS) and Cincinnati Prehospital Stroke Scale (CPSS)
recommended by ASA and European Stroke Organization (ESO) to determine the extent of
stroke and thrombotic occlusion. They will determine whether thrombolysis or interventional
procedures will be performed after transportation to the hospital based on the treatment time
window. In addition, they will inform in advance the receiving physician of the impending
arrival of a suspected stroke patient, so that appropriate hospital resources can be mobilized and
prehospital treatment can be provided in a timely manner, thus shortening the prehospital
treatment procedures and time.

Hospital treatment includes close collaboration between multi-disciplinary teams,
including inpatient neurology, interventional, and surgical departments, in addition to
emergency department and radiology department. The nationwide “Follow the Guidelines”
initiative shortens the DNT through multiple links, including activating the stroke team in
prehospital EMS, moving the initial consultation area to the CT room, and relocating the
intravenous thrombolysis site to the CT room and the emergency department. Helsinki
University Central Hospital (Meretoja et al., 2012) was able to significantly reduce the DNT to
20 minutes after setting the CT room as the area for first consultation and first dose of
intravenous thrombolysis. The Berlin Stroke Research Center (Weber et al., 2013) is equipped
with an in-hospital stroke mobile unit where suspected patients of stroke can immediately enter
the mobile unit and receive a CT examination after admission. The results are read and
diagnosed jointly by radiologists and neurologists, and if the patient has reached the indication
for thrombolysis, thrombolysis will be carried out immediately in the mobile unit. After
stabilization of condition, the patient will undergo continuous and systematic rehabilitation with
the help of a family doctor or the hospital’s stroke unit.

The circulation of patient medical information is important in the stroke care management
process. Foreign countries with advanced healthcare service have established national or
regional medical information sharing systems. Before the arrival of the ambulance, the
receiving hospital is notified of the patient’s illness and medical information ID through the
information sharing system. The hospital is reminded to start the stroke planning process in
advance and prepare for reception and treatment of the patient based on his current and past
medical history. Studies have shown that advance notification can significantly reduce multiple
stroke treatment time points, including physician arrival time for evaluation, CT examination
time, CT interpretation time, and DNT, thus effectively increasing thrombolysis utilization.

The Guidelines also recommend that a regional stroke emergency system should be

developed, with a comprehensive assessment and rating of stroke hospitals, so as to form the
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hospital stroke teams. Hospitals throughout the regional stroke emergency system should
establish, use and follow protocols or guidelines developed by national and international
committees of experts as well as national and local legislatures. The continuity and safety of
services for patients transferred between multiple specialties within a hospital or between
hospitals must be ensured, so manuals must be in place to ensure safe and efficient intra-hospital
or inter-hospital medical service. Standards for inter-hospital transfers should also be
established and approved to ensure that all acute ischemic stroke patients can be transferred

safely and efficiently at any time.
1.1.2.2 Chinese treatment mode

Stroke prevention and treatment in China started relatively late, and it was not until the 1990s
that various types of emergency networks were gradually established. Regional stroke
prevention and control network is a system developed in China in recent years, and it is the
mainstream mode of stroke prevention and control in China at present. The competent health
authorities at provincial and municipal levels organize the stroke prevention and treatment work
of public hospitals, primary health care administrative authorities, local disease control centers,
and national emergency response organizations in the region (L. D. Wang et al., 2019). By
defining the functional positioning, responsibilities and comprehensive evaluation system of
the participating institutions, the four-in-one health management model of stroke detection and
prevention, emergency rescue, standardized care and health follow-up for key populations is
discussed in depth to strengthen the overall control of the disease and enhance the early
detection and early diagnosis capability of stroke. The stroke surveillance center and the stroke
prevention and control base hospital will play a leading role in establishing the regional stroke
prevention and control network by collaborating with secondary public hospitals, community
and rural primary care institutions in their respective districts and counties to perform stroke
prevention and control. In recent years, China has made certain progress in early stroke
prevention and treatment. On the one hand, stroke mortality has been reduced through the
establishment of multi-level stroke medical centers. On the other hand, substantial scientific
research has been conducted in terms of stroke epidemiology, pathogenesis, diagnosis, care and
rehabilitation, and a number of good clinical trial results have been achieved. However, the
number of stroke patients in China has still been on the rise, and the management of chronic
diseases in the community is facing many problems, with an urgent need to introduce new
management models. Stroke prevention and treatment still has a long way to go.

The ability to treat acute ischemic stroke is a litmus test for the efficiency of stroke care.
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Stroke treatment can be divided into three processes: “onset’ to “emergency call”, “emergency
call” to “arrival at hospital”, and “arrival at hospital” to “in-hospital treatment”. The prehospital
emergency mainly includes the first two processes. In the prehospital emergency process, rapid
identification of stroke is the primary step to start the stroke emergency life chain, which is
directly related to the efficiency and quality of emergency treatment. An important factor in
prehospital delay is the inability of the patient and his family or caregivers to make effective
judgments about stroke, and the failure to call EMS in a timely manner. Their first thought is
sometimes even to contact other family members and friends for help or guidance. After the
emergency call is connected, the dispatcher becomes the primary role of pre-hospital emergency
care for stroke. If there is a suspected stroke patient, the highest priority should be given to
dispatch vehicles. Before the ambulance arrives at the scene, the dispatcher can instruct the
patient, family members, friends, passersby, or staff at the facility by telephone to carry out the
initial and easily administered rescue measures. Upon arrival, the first aid personnel assess the
patient’s surrounding environment, vital signs, stroke, past medical history, and complete the
necessary emergency measures (including maintenance of an open airway, blood glucose status
monitoring, electrocardiogram checks, cardiac monitoring, blood pressure checks, and
intracranial pressure checks) before transferring the patient to the hospital. It is recommended
that suspected stroke patients shall be transferred to the nearest stroke treatment center as soon
as possible. If the patient is suspected to have AIS-LVO, he/she can be transferred to an
advanced stroke center/national (advanced) stroke treatment center without delaying the use of
pharmacological intravenous thrombolysis, especially for patients with thrombolysis taboos
within 24 hours of onset. To provide timely warning to the destination medical institution, a
close communication channel should be formed between the emergency management agency
and the stroke centers at all levels. Pre-hospital information about the suspected ischemic stroke
patient should be sent immediately to the current medical institution to which the patient is to
be sent using in-vehicle information systems, SMS, instant messaging software and telephone
contacts. The stroke team of the destination medical institution should immediately get prepared
for the handover and open the green channel in advance. Medical institutions with the capacity
and conditions should communicate with the prehospital emergency staff in a timely manner in
terms of the current situation, personnel arrangement, process, and other information.

In recent years, the clinical treatment of AIS has progressed rapidly, and its treatment
focuses on rapid blood flow reconstruction to the ischemic organs to avoid other complications,
which is of great value to improve the quality of life and prolong the life of patients. The

commonly used treatment methods include recombinant tissue plasminogen activator (rt-PA),



Emergency Response Model of Stroke in the Regional Medical Alliance

urokinase intravenous thrombolysis, and mechanical thrombectomy (MT). There is a large
amount of evidence-based medical evidence and consensus in the industry that intravenous
thrombosis after the onset of AIS is time-sensitive, and the earlier the thrombolysis, the better
the efficacy; for patients with ischemic stroke within 4.5 hours of onset, screening should be
performed strictly according to stroke indications and contraindications, and intravenous
thrombolysis with rt-PA should be performed as early as possible. In areas where rt-PA is not
available, intravenous urokinase thrombolysis can be considered by strictly screening patients
within six hours of the onset. In the real world, the treatment efficiency of AIS patients in China
is not ideal and the situation is unsatisfactory. At present, the stroke center systems across China
are in the stage of gradual improvement. However, due to the scattered distribution of stroke
centers, uneven medical quality, lack of relevant workflow among major medical institutions,
lack of close collaboration mechanism, and lack of incentive mechanism and quality control
system, there still exist the following problems. 1. The EMS staff are not familiar with the
specific situation of each stroke center and tend to rely on personal experience to make the best
choice for transfer of patients. 2. The major time of inter-hospital transfers are consumed in the
door-in-door-out (DIDO) process, with data showing that over 40% of patients spend more than
two hours in this respect. 3. There are in-hospital delays for a variety of reasons, such as delay
in the process from patient arrival to CT completion, delay in the process from CT completion
to informed thrombolysis, delay in the process from informed thrombolysis to signing of
informed consent form, delay in the process from signing of informed consent form to start of
thrombolysis, and medical visits during non-normal working hours.

International and domestic practice shows that early intervention and treatment of TIA
patients can effectively reduce the risk of recurrent stroke and it is also the best approach to
alleviate the burden of disease in stroke patients. Stroke units should be set up in health care
institutions where stroke patients are admitted, and a “stroke emergency green channel” should
be established, so that suspected stroke patients can be diagnosed quickly according to the
consultation procedure. CT examination and basic assessment shall be finished within one hour,
followed by intravenous thrombolysis and/or vascular interventional therapy. Stroke unit is an
organized model of care for the management of hospitalized stroke patients, and it proves to be
able to significantly reduce mortality and disability of stroke patients. Featuring uniqueness and
independence, stroke unit is centered on patients and adopt unitized management and
individualized treatment, with the ultimate goal of improving the success rate of treatment and
quality of life of patients. With qualified stroke specialists, nurses and rehabilitation physicians

(technicians) as the core, multidisciplinary collaboration is carried out to provide systematic
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and comprehensive standardized treatment for acute ischemic stroke patients, including
pharmacotherapy, physical and psychological functional rehabilitation and health education,
which accelerates the rehabilitation of stroke patients, enables them to adapt to normal social
life and promotes their overall physical and psychological recovery. The establishment of a
sound three-level stroke rehabilitation service system requires the cooperation of medical
institutions and health administration departments at all levels. Stroke patients in the acute
phase should first be treated in a stroke unit or, if not available, the neurology department of a
comprehensive medical institution for multidisciplinary treatment, including acute phase
internal and surgical treatment, early rehabilitation interventions, and joint treatment by
multiple disciplines. Two-way referral is also a key feature of the regional stroke management
model, which generally refers to the referral of a patient to a higher level of care when the initial
diagnosis of the disease at the primary care level exceeds the capacity of the institution to treat
and manage the patient. For higher-level comprehensive medical institutions, patients suffering
from common, multiple and chronic diseases or in rehabilitation needs to be referred by lower-
level or primary medical institutions.

There are usually two types of two-way referrals, vertical referral and horizontal referral.
Vertical referral refers to the collaborative treatment of patients between different levels of
medical institutions, while horizontal referral refers to the collaborative treatment of patients
between general and specialized hospitals at the same level. Two-way referral for regional
stroke management is a vertical referral (X. Y. Liu & Deng, 2016). Currently, there are two
major models of stroke prevention and treatment in China, namely “community initial diagnosis”
and “two-way referral”, both of which have been widely applied internationally. There are two
main types of research on referral mechanism: one is on the factors influencing referral rate,
and the other is on referral behaviors and patterns (Kier et al., 2013; Regan, 2017).

Research on two-way referral methods in China occurs mainly after the rise of medical
alliances, and the research is mainly focused on the direction of referral mechanisms, referral
patterns, and referral methods. The main research approach is to select a large number of
patients as the main respondents and distribute designed questionnaires to them, and use
statistical methods to explore factors affecting referral method based on the research data in the
China Statistical Yearbook (K. Gao & Gan, 2015). It is pointed out that the key to the success
of the referral model lies in the establishment of a general practitioner team, a sound medical

system of primary medical institutions, and a standardization mechanism (Guan & Shi, 2009).

10



Emergency Response Model of Stroke in the Regional Medical Alliance

Suspected stroke patients
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Figure 1.1 Triage process of stroke patients
Source: General Office of the National Health Commission (2021)

There are still many deficiencies in the development of stroke centers in China: (1) Lack of
pre-hospital warning. Pre-hospital warning can significantly shorten the time from stroke onset
to clinical evaluation, imaging examination and intravenous thrombolysis (Belvis et al., 2005;
Lin et al., 2012; Powers et al., 2018). In 2020, the DIRECT-MT study analyzed the diagnosis
and treatment data of 41 advanced stroke centers in China. The median DNT and median DPT
of intravenous thrombolysis bridging artery thrombectomy group was 59 minutes and 85
minutes respectively, and the median DPT of direct arterial thrombectomy group was 84
minutes (P. Yang et al., 2020). (2) Imperfect development of stroke system. As for the treatment
of stroke, especially acute ischemic stroke, significant factors determining the treatment
efficiency of stroke include sending patients to the nearest hospital, reducing pre-hospital delay
and shortening onset-to-treatment time (OTT). The low medical literacy of Chinese residents,
the complex medical environment, the unreasonable distribution of stroke centers, and the
differences in hardware and software between hospitals lead to differences in treatment
effectiveness. In particular, there lacks a city or regional stroke alliance system to ensure the
emergency care of stroke patients and the collaboration between primary and advanced stroke
centers (Lou et al., 2015). (3) Insufficient popularization of stroke education. The Chinese
people lack general knowledge about stroke, especially first aid of stroke. People tend to not

seek medical attention in time after the onset of stroke, which delays the golden time for
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treatment. Improving public awareness and ability to recognize stroke can help shorten OTT
(European Stroke Organization Executive & Committee, 2008).

Therefore, establishment of an efficient regional stroke alliance has become an urgent need
for stroke prevention and treatment, which can help meet the special time requirement for stroke
emergency so that stroke patients can be sent to stroke centers that are equipped to provide
stroke treatment for intravenous thrombolysis or endovascular treatment as early as possible.
In addition, training on clinical protocols, green channel procedures and hierarchical diagnosis
and treatment should be carried out in stroke centers in the region to improve the overall level

of diagnosis and treatment of the regional stroke center.
1.1.3 Application of hospital alliance

The hospital alliance for stroke emergency management is a consortium formed by the members
of the alliance through multidisciplinary cooperation. Hospital alliances are divided the ones
with and without asset relationships. It is an association of entities formed by two or more
medical institutions that share the same target customers and resources in a certain field for
certain development goals, often in the form of mutual mergers or contractual alliances and
joint management.

Multilevel hospital systems have become the mainstream organizational structure in the
hospital industry (Yonek et al., 2010). In countries and regions where healthcare alliances are
well-developed, there are small healthcare alliances in the form of technical support, hospital
trusts, and hospital funding and hospital management, and large healthcare alliances such as
contractual consortia, group consortia, and combined and merged medical groups (Dai et al.,
2012). Take the United States as an example, the development of its hospital alliances has gone
through the integration of business operations and services, mergers and acquisitions of
healthcare institutions, and the integration of physical and virtual assets (W. H. Yang et al.,
2009). The current allocation of medical resources in China is that most of the advantageous
medical resources are gathered in national or regional medical centers of first-tier cities, second-
tier provincial capitals or economically developed cities. By contrast, medical resources in
regional and community medical institutions targeting the general public are relatively
insufficient, which also leads to a large number of patients swarming into large hospitals. As a
result, the problem of difficult and expensive access to medical treatment in China cannot be
solved. Moreover, due to the particularity of the medical system, there is a lack of linkage

between various places and medical institutions, resulting in segmentation and isolation from
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each other.

China has established several medical consortia between hospitals of different levels or
types to achieve optimal integration of large, medium and small medical institutions with
primary care institutions, maximize hospital benefits, broaden the development room of
hospitals, and realize the downward shift of medical service priority. It helps integrate medical
services such as diagnosis and treatment and health insurance, promotes the vertical flow of
medical resources, improves the accessibility and service efficiency of high-quality medical
resources, and facilitates the sharing of patient information and patient referral between
different medical institutions, thus improving the effectiveness of diagnosis and treatment and
the efficiency of medical resource utilization. Medical alliance is a major trend in the current
development of the healthcare industry, and therefore, countries across the world have
formulated corresponding policies to encourage the development of medical consortium. The
extensive establishment of medical alliances across the country is a way to pool high-quality
medical resources in the region, achieve mutual complementarity of resources, promote the
flow of medical and health resources, promote the sharing of high-quality medical resources
among medical institutions, improve the efficiency of medical resources utilization, and
maximize resource allocation, so that primary-level hospitals can also have good medical
resources. Enhancement of the work capacity of primary hospitals is the basis for improvement
of their service capacity. It is an important measure to improve the national medical and health
service system, and a necessary component to promote the establishment of an effective and
normative model of hierarchical diagnosis and treatment model. At the National Health
Conference, President Xi Jinping proposed five basic medical system reforms, the first of which
is to promote the implementation of hierarchical diagnosis and treatment. The establishment of
a “three-tier” medical insurance mechanism is the key and difficult task of medical reform in
the 13™ Five-Year Plan, and it is a basic strategy to optimize the national health service system
and improve the efficiency of medical services. The establishment of a medical alliance system
that is different from the previous inefficient, closed and outdated hospital system is an
important means to promote the medical system reform and facilitate the establishment and
improvement of the hierarchical diagnosis and treatment system. The 2017 Government Work
Report proposes to vigorously promote the development of new-type medical alliance, in which
public hospitals of all types at all levels should actively participate. The government should
actively guide and promote the establishment of a sound and efficient medical service
mechanism. Evaluation and incentive measures for sharing quality resources among different

medical institutions should be formulated, and the expertise and service capacity of grassroots
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hospitals, community medical service centers, and health clinics should be strengthened to
solve people’s difficult access to medical treatment.

At present, medical authorities of local governments and medical institutions in China are
actively cooperating to develop the medical alliance model, and the dominant form is medical
alliance with administrative areas as the main body. However, there lack medical alliances
established for certain major and high incidence chronic diseases. Major diseases generally
refer to diseases that exert a huge impact on the long-term work and life of patients and their
families, such as cardiovascular and cerebrovascular diseases, long-term coma, paralysis, brain
injury, Parkinson’s disease, mental illness, and organ transplantation, and these diseases usually
have expensive treatment and rehabilitation expenses. According to relevant data, chronic
diseases of respiratory system, central nervous system, and circulatory system and malignant
tumors have the highest mortality rate in China, which seriously affects the life expectancy of
the Chinese. The treatment model targeting major chronic diseases should be patient-centered.
The families together with the community provide primary prevention for the normal
population, the community screens high-risk groups for major chronic diseases through
improved physical examinations and health management, the emergency centers provide pre-
hospital first aid for patients, the higher-level hospitals provide inpatient treatment for patients,
and then specialized rehabilitation medical institutions are responsible for rehabilitation. Based
on multiple steps of screening, prevention, treatment, and rehabilitation, a healthcare loop
model has been established with patients as the center. In this model, community-based primary
health institutions are responsible for initial prevention and emergency treatment, secondary
and tertiary hospitals receive patients referred from lower hospitals, and then patients are
transferred to community health service centers or specialized rehabilitation institutions during
the rehabilitation period.

European and American health departments have classified the management and planning
of stroke emergency centers into medical emergency center management, but for various
reasons, the management models vary from country to country, and western countries such as
the United States and the United Kingdom are improving their own management system
according to their own actual situation. Spector-Bagdady et al. (2019) found that the U.S.
federal government has taken several steps to try to intervene in the medical resources of
hospitals after an investigation of medical institutions. Healthcare administrations such as the
FDA have become involved in the clinical management of hospitals, hoping to address
inefficiencies and inequities in medical emergency care in the United States. Physicians will be

subject to more government regulation and greater risk in the United States with the
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promulgation of the Right to Try Act in 2018. The government should take investigative
interventions to promote equity and efficiency in the U.S. healthcare industry. Awan (2016) in
Pakistan has demonstrated the great role of government intervention in medical teaching in
emergency centers. On the contrary, due to lack of government support, supervision and
management, the quality of medical education in private hospitals is very low. The author
believes that the government should take due responsibility for medical institutions and use
government intervention to solve the current problem of uneven quality of medical services in
China. Through the study of the Japanese medical emergency system (Tanigawa & Tanaka,
2006), we learned that Japan has a mature social intervention mechanism and its performance
has positive reference value for our social practice, especially the study of the stroke emergency
center system. Japan adopts a three-tier medical service system characterized by EMS. The
EMS staff consist of three professionally trained EMS personnel, equipped with at least a
cardiac defibrillator, ECG monitor, tracheal intubation equipment, respirator, oxygen supply
equipment, and resuscitation vehicle, and includes first level EMS personnel, second level
ambulance personnel and senior ambulance personnel. With the increasing complexity of
emergency care, the Japanese government needs to establish an efficient medical monitoring
system. Japanese health organizations should strengthen their support to the emergency medical
system and assist the EMS rescue system to perform in a better manner. Emadzadeh et al. (2016)
analyzed the practical effect of the implementation of NHS in the UK. With lack of coordination
and communication in disease treatment, particularly in stroke, the NHS, as the key national
healthcare authority, has an obligation to assist medical institutions in providing effective
medical assistance so as to alleviate the suffering of emergency patients of diseases such as
stroke. The advantageous resources of different medical institutions are scattered, lacking a
platform for medical technology and services to support and collaborate with each other, and
the information communication is not smooth. A survey by Wang (2013) showed that the
proportions of internet-based information sharing between provincial and municipal hospitals,
provincial and county hospitals and municipal and county hospitals are 25%, 42%, and 20%
respectively. On the other hand, the enthusiasm and attention of municipal medical institutions
in medical collaboration is also much less than that of provincial and county medical institutions.
These problems have greatly limited the development of healthcare in China and have imposed
a serious burden on the public health service system, which has seriously affected the health
status of the general public. It also restricts the improvement of the medical service level,
resulting in unsatisfied needs of health maintenance.

Ren (2014) argues that the presence of large-scale medical institutions in a regional medical
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alliance has weakened the role of the alliance and given them more administrative functions, so
it is important to redefine the collaboration model within the alliance so as to realize hierarchical
diagnosis and treatment. Phillips (2014) contends that the key to health care reform lies in
integration of the resources of each medical institution, and integration of resources exerts a
huge impact on the overall level of medical care in a country. Adjustment and reorganization of
the advantageous resources of medical institutions, reduction of operating costs, and
continuously improvement of the scientific management of institutions can effectively enhance
the collaborative ability of each medical institution, thus improving the efficiency of the use of
medical resources. As a result, an operation mechanism featuring linkage between high-level
and low-level institutions, advantage complementarity, and resource sharing can be established
to improve the country’s medical service capacity. Ho and Hamilton (2000) suggest that part of
the U.S. health service delivery system is controlled by the government, including the Medicaid
and Medicare system for patients with special diseases and the system for veterans, and the

other part is covered by privately-run enterprises.

1.2 Motivation and problems of stroke treatment process management

1.2.1 Theoretical motivation

This research will explore the stroke emergency response model in a regional hospital alliance
in Guangzhou, Guangdong Province, China. Hospital alliance refers to a hospital consortium
formed by two or more hospitals for a specific strategic goal. A hospital alliance is a form of
integration of organizations with commonalities. In the 1950s, European and American
countries made a lot of exploration and reform on the division of labor and collaboration
mechanism of enterprises. Some enterprises formed new groups and presented scale effect,
which rapidly expanded market share, integrated resources, and achieved the goal of cost
reduction and profit increment. In the process of business development, stakeholder theory has
been gradually developed in order to maximize the overall benefits of the company rather than
the interests of one or several parties (S. W. Gao & Li, 2009). Stakeholder theory was first
introduced in developed countries in Europe and the United States in the 1990s, and the
stakeholder theory and methodology was first introduced to the healthcare field by Blair and
Whitehead in the United States (Y. Luo & Jiang, 2011). The hospital alliance is a complex and
open system, in which all the members are independent of each other. In the current context of

imbalanced allocation of resources and distribution of medical institutions, the application of
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the synergy theory in healthcare organizations can maximize the role of hospital alliance in
resource optimization and integration and achieve the division of labor and cooperation among
medical institutions in a specific region.

Hermann Haken proposed synergetics in the 1970s. Synergy refers to combination of two
different things in a complex and open system to achieve an effect that is better than the simple
addition of the two things. According to the synergy theory, the efficiency of production can be
promoted through the division of labor, and synergy can help avoid the increased costs caused
by unduly segmented division of labor, thus generating new productivity, namely, collective
force.

Therefore, with reference to the connotation of enterprise groups and based on the current
situation of municipal hospital alliances, we refer to the stakeholder theory and the synergy
theory to carry out research on regional hospital alliances at the municipal level. The
interrelationship of each stakeholder is analyzed, and methods such as coordination,
communication and benefit transfer are adopted to solve problems in the development of
hospital alliances in a positive and efficient way so as to ensure long-term development of the
hospital alliances. The advantages of interconnection and mutual assistance within hospital
alliances are utilized to enable medical institutions in the region to achieve division and
cooperation of labor, which can improve the treatment rate of stroke patientw by forming a

sound stroke emergency response system.
1.2.2 Practical motivation

By bringing together tertiary hospitals, secondary hospitals, and primary hospitals, the medical
alliance has achieved hierarchical diagnosis and treatment. The gaps in rank and administrative
affiliation among hospitals in the alliance are bridged, allowing for a balanced allocation of
medical resources while promoting access to quality medical resources for primary health care
providers. As a result, patients can get medical service in the principle of proximity.

In this thesis, we analyze the rationality and synergy of the establishment of a regional
stroke treatment medical alliance in western Guangzhou, evaluate its performance and
effectiveness, and analyze its positive aspects and shortcomings, so as to provide suggestions
to improve the treatment process and management model for stroke patients, and create the
premise for improvement of physician or patient satisfaction as well as further promotion of the

treatment model.
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1.2.3 Existing problems

The co-construction of hospitals at all levels is one of the key factors in the establishment of a
medical alliance, but it also faces challenges in the distribution of benefits. Members of the
alliance usually have to act as both resource providers and resource recipients, and have to bear
part of the sharing costs when sharing medical resources.

The Western Baiyun District Stroke Alliance has been operating for a certain period of time,
and after an in-depth investigation, we have identified the following problems.

(1) The medical technology level varies greatly among different levels of medical
institutions in the Stroke Alliance.

The diagnosis and treatment level of each stroke center in the Stroke Alliance is uneven,
and the level of standardization and homogenization of stroke treatment is low. The long-
standing “inverted triangle” pattern of medical service in China tend to cause difficult and
expensive access to medical treatment. The unbalanced allocation of medical resources between
tertiary hospitals and primary care institutions over the years has made it difficult to maintain
consistency in the emphasis on medical quality and assessment of medical quality goals
between the leading hospitals and other member hospitals, and between different levels of
member hospitals. In addition, if there is no unified clinical diagnosis standard and treatment
specification within a medical alliance, or in other words, if different members have different
test and examination standards, drug use guidelines and treatment methods for the same disease,
the homogenization process within the medical alliance will be hindered.

(2) It 1s difficult to coordinate the interests of medical institutions at all levels within the
Stroke Alliance.

Currently the two-way referral mechanism has not been comprehensively implemented. It
is relatively simple to transfer patients between the Stroke Alliance, but due to the limited
number of beds in the higher-level hospitals, some of the critically ill patients at the grassroots
level cannot be transferred to the higher-level hospitals in time. In the case of downward transfer,
the doctors of the higher-level medical institutions are not very clear about the service level of
the lower level hospitals, and there are no clear and detailed criteria for downward transfer, so
it is difficult to make perfect decisions. Furthermore, it is also very difficult to transfer patients
because each department of the medical institutions has corresponding profiteering goals. Due
to the different administrative affiliation and funding sources of member hospitals, their
interests can hardly be unified.

(3) There is misunderstanding of patients’ treatment needs.
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Although the proportion of medical insurance reimbursement for community consultation
is high and it is also more convenient, patients prefer to choose large hospitals because they
have the best medical staff, better equipment, more experienced doctors, more complete drugs,
and low drug delivery cost due to large scale of drug consumption. In contrast, community
hospitals are not competitive in terms of doctors’ ability, equipment and drugs, and the
departments available for consultation are not complete, so patients and their families lack trust
in primary healthcare. In addition, patients are also concerned about whether they can use their
original drugs when they are transferred to primary healthcare institutions.

(4) The degree of information sharing is low.

The survey shows that the ratios of internet-based information sharing between provincial
and municipal, provincial and county, and municipal and county medical institutions are 25%,
42%, and 20% respectively. Informatization is closely related to hospital development strategy.
A major problem in the hierarchical diagnosis and treatment is the incompatibility of
information systems of each member institution in the medical alliance. The difficulties in
sharing patient records, tests and examination data and difficulties in two-way referral lead to
poor continuity of medical treatment, inability to fully develop telemedicine, and duplicate tests
and prescriptions among member institutions.

We believe that one of the reasons for these problems is the lack of stakeholder analysis of
all relevant parties in the alliance before its establishment and the lack of evaluation of the

rationality of its establishment.

1.3 Research significance

Through exploration of the management mode of Western Baiyun District Stroke Alliance, this
research is expected to identify the three-level management process of stroke prevention and
treatment, control the variables in the management process, such as increasing thrombolysis
guidance from the central hospital to the community hospitals, increasing endovascular
treatment, encouraging active two-way referral and increasing technical support for training on
ward rounds, explore the impact of improving clinical diagnosis and treatment technology of
the community hospitals on the treatment rate of stroke patients, and use information
technology to improve the management process of community alliance hospitals so as to
improve the operational efficiency of the medical service system. The purpose of this research
is to improve the diagnosis and treatment technology and standardize the management process

of Western Baiyun District Stroke Alliance, reduce the mortality rate of stroke patients, and
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provide efficient, hierarchical, continuous and inexpensive medical services to the public.
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Chapter 2: Background

2.1 Strategic alliance

Strategic alliance is a cooperative organization formed by two or more independent enterprises
with common alliance goals and shared risks and profits, and it has three important
characteristics. First, member enterprises of the alliance remain independent after the alliance
is formed. Second, there is an obvious interdependence among alliance members, which leads
to a shared control of the alliance and greatly increases the complexity of alliance management.
Third, the relative independence among alliance members leads to inconsistency of their
behaviors, which in turn creates uncertainty. Alliances can take forms ranging from weak ties
between enterprises (supply chain relationship) to very strong partnerships (joint ventures).
Through establishment of an alliance, enterprises can acquire knowledge and capabilities, share

the risks and costs of innovation and enhance the operational flexibility.
2.1.1 The alliance promotes economic development

In the context of global economic integration, enterprises are facing great opportunities and
challenges for their survival. Through strategic alliances, enterprises can share with each other
their production experience, sales channels and management experience, which greatly saves
costs and avoids waste. It allows the enterprises to detach themselves from their location and
scale, which can bring profits to the enterprises as well as expand their scale in an invisible way
and improve their profits. The complementary advantages of cooperative enterprises in core
competitiveness provide strong support for them to develop new markets. The pursuit of
economies of scale and diversification is the inevitable trend of enterprise development.
Strategic cooperation between enterprises can effectively resolve and reduce the uncertainties
brought about by development in new fields and development of new technologies. In addition,
it can also integrate the capital, technology and core competence of enterprises to develop new

products and explore new fields in a quick and timely manner.
2.1.2 The alliance promotes social development

The knowledge progress promotes social development. According to the National Medium and
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Long Term Science and Technology Development Plan Outline (2006-2020) as well as the
Implementation Measures on Promoting the Construction and Development of Industrial
Technology Innovation Strategic Alliance (Trial), the major task of the industrial technology
innovation strategy alliance is to organize enterprises, universities, and research institutes to
carry out technological cooperation around the key issues of industrial technology innovation,
so as to break through the core technology that restricts industrial development and promote
economic and social development.

In strategic alliances, the integration of intellectual resources such as talents, technology
and management of the enterprises can enhance their strategic decision-making ability.
Nowadays knowledge and information are the key to the core competitiveness of enterprises.
If the prospects of the industry, changes in the market and competition in the market are not
clear, a large amount of investment will be unable to pay off, thus putting the enterprise in a
greater predicament. Establishment of strategic alliances can bring together different resources
to avoid irrational decisions and enhance the scientific nature of decision making, thus
promoting the decision-making ability of enterprises. Connectivity and complementarity of
technology between enterprises can facilitate systematic development, and thus drive or

promote technological innovation to realize a cluster effect.

2.2 Medical alliance

Since the 1990s, governments across the world have proposed the concept of integrated health
services (Enthoven & Tollen, 2005), due to population aging, increasing prevalence of chronic
diseases, high level of economic burden of disease treatment, complexity of disease diagnosis,
and the increasing health awareness of the population. As for “Health Integration”, Goodwin
(2016) and Wistow et al. (2015) believe that the integration of health care resources can be
manifested in different forms and different perspectives, such as the level of integration (macro,
meso and micro) and the intensity of integration (connection-coordination-complete
integration). The forms of integration include horizontal integration, vertical integration,
human-centered integration, and system-wide integration. The medical alliance proposed in
China is also called medical group, medical community, medical consortium, and medical
association, which is composed of but not limited to municipal medical group, county medical
community, specialty alliance, and telemedicine alliance. The establishment of medical alliance
is a crucial step in the implementation of hierarchical diagnosis and treatment, an effective

means to realize the hierarchical diagnosis and treatment system, and a key and important
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initiative in the current medical reform in China. The goal is to meet the growing medical
demands of the general public and achieve effective utilization of medical resources through
the division of labor and collaboration among medical institutions at all levels (Schmitt, 2017).
A medical alliance is comprised mainly of tertiary hospitals, secondary hospitals, township

health centers, and community health service centers (service stations).
2.2.1 Macro level

Establishment of medical alliance is a major strategic deployment to further promote and
accelerate the implementation of the hierarchical diagnosis and treatment service system. The
responsibility of government in funding hospitals should be unswervingly followed. With
people’s health as the core, it is necessary to maintain and guarantee the public welfare nature
of'basic medical and health care, optimize the resource structure, guide the high-quality medical
resources to be accessible in grassroots level, and promote the organic integration of disease
prevention and management. As a result, the medical quality will gradually be homogenized,
medical services, public health services and emergency response to public health events will be

effectively improved, and the social responsibility of public hospitals will be manifested.
2.2.1.1 Public welfare—core value of medical alliance

At the macro level, the core value of the establishment of an medical alliance is public welfare.
As stated in the Decision on Health Reform and Development issued in 1997, China’s medical
and healthcare industry is a social public welfare undertaking with welfare policies
implemented by the people’s government. According to the Opinions on Deepening the Reform
of the Medical and Healthcare System issued in 2009, the public welfare nature of socialist
public healthcare must be adhered to. Subsequently, the Guiding Opinions on Promoting the
Construction and Development of Medical Alliance issued in 2017 stated that adhering to the
main responsibility of the government in funding hospitals and effectively maintaining and
guaranteeing the public welfare nature of basic medical and healthcare industry is one of the

basic principles for promoting the construction and development of medical alliance.
2.2.1.2 Macro institutional development of medical alliance

The concept of hierarchical treatment was first proposed by the State Council in the Guiding
Opinions on the Development of Urban Community Health Services (No. 10 [2006] of the State
Council) (State Council, 2006). Hierarchical healthcare means to establish the systems of

graded diagnosis and treatment, two-way referral and initial diagnosis at community level
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through multi-level and multi-form association and collaboration between community health
care institutions and large and medium-sized hospitals, hoping that community health service
institutions can gradually undertake the general outpatient, rehabilitation and nursing care of
large and medium-sized hospitals. The Guiding Opinions of the General Olffice of the State
Council on Promoting the Construction and Development of Medical Alliance (No. 32 [2007]
of the General Office of the State Council) (General Office of the State Council, 2017) clearly
requires that by 2017, the organizational structure of medical alliance should be basically built,
multiple forms of medical alliance pilots should be carried out, public hospitals at all levels
should take the initiative and play a leading role, and municipalities and pilot cities for
hierarchical diagnosis and treatment should build at least one medical alliance with exemplary
characteristics. Through exploration of vertical cooperation models such as medical alliance, a
relatively scientific division of labor, collaboration and smooth referral mechanism has been
established within the alliance. It is expected that by 2020, the policy system of medical alliance
will be gradually constructed and improved through the reform of medical institutions. All
secondary public hospitals and government-run primary health care institutions shall participate
in the establishment of medical alliance. It is necessary to build a medical alliance division of
labor and collaboration system featuring clear goal, well-defined rights and responsibilities, and
fairness and efficiency as well as a guiding mechanism with consistent rights and
responsibilities, so that medical alliance can actually become a consortium of medical services,
responsibility, benefit and management. In this way, medical resources are effectively shared,
and service capacity the grassroots healthcare institutions can be further enhanced, effectively
promoting the formation of a hierarchical diagnosis and treatment model integrating community
initial diagnosis and two-way referral as well as differentiated treatment for acute and chronic
diseases and linkage between high level and primary level institutions. Based on a
comprehensive summary of the national medical alliance pilot program, the National Health
Commission and the National Administration of Traditional Chinese Medicine formulated the
Medical Alliance Management Measures (Trial) (National Health Commission & National
Administration of Traditional Chinese Medicine, 2020) to accelerate construction of medical

alliances and gradually realize the grid layout management of medical alliances.
2.2.1.3 Preliminary results of macro level development of medical alliance

Since the implementation of the new medical reform in 2009, the medical and healthcare
industry in China has achieved favorable results. According to the Statistical Bulletin of China’s

Healthcare Development in 2020 (National Health Commission, 2020), the total health
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expenditure in 2020 was expected to reach 7.23064 trillion yuan. To be specific, the amount of
government health expenditure was 2.19983 trillion yuan, accounting for 30.4%, the amount of
social health expenditure was 3.02528 trillion yuan, accounting for 41.8%, and the amount of
personal health expenditure was 2.00553 trillion yuan, accounting for 27.7%. The total per
capita health expenditure was 5146.4 yuan, and the percentage of total health expenditure to
GDP was 7.12%. In 2020, 3.32 billion visits (42.9%) were made to hospitals and 4.12 billion
visits (53.2%) were made to primary healthcare institutions. Compared with 2019, the
percentage of hospital visits decreased (44.0% in 2019) and the percentage of primary
healthcare institution visits increased (52.0% in 2019) (National Health Commission, 2019).

2.2.2 Meso level

Following the principle of “planning and development, industry supervision, integration of
prevention and treatment, zoning and service packaging”, health administrative departments at
all levels shall strengthen the integration of Chinese and Western medicine and develop
scientific plans to construct municipal and county-level medical alliance. Hospitals representing
medical strength in the region shall play an exemplary role in municipal and county-level
medical institutions. Municipal and county-level health administration departments should
make plans of establishment of medical alliances. According to the geo-jurisdictional
relationship, the configuration of medical and health resources, population distribution and the
needs of the masses for medical care, healthcare resources shall be divided into a number of
segmented units. The medical resources are concentrated in a grid to form a medical alliance
with tertiary public hospitals and medical institutions as the leading service providers, and
primary medical institutions and public health institutions as the subordinate service providers.

Health administrative departments at all levels, according to cross-regional disease and
technical needs of patients, should make targeted overall planning and guidance for the
construction of each specialty alliance. Construction of specialty alliance should give priority
to major diseases and key disciplines such as tumors and cerebrovascular diseases, which are

harmful to people’s health and are in great demand.
2.2.2.1 Exploration of medical alliance models

China’s medical alliance is exploring models including urban medical group, county medical
community, specialty alliance and telemedicine collaboration networks.
In the urban area, the mainly adopted model is medical group. In cities with administrative

districts, public hospitals or well-operated hospitals are supposed to cooperate with community
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health institutions, nursing homes and professional rehabilitation institutions to form a
management model of resource sharing and division of labor. In public medical institutions,
collaboration should be carried out in terms of talent sharing, technical support, mutual
recognition of examinations, prescription process, and service connection. For example, the
Yanhu District Medical Group of Yuncheng and Luohu District Medical Group of Shenzhen
make a comprehensive inventory of the officially budgeted posts, employees and assets for the
township-level health centers, public community health service centers or district hospitals, and
community rehabilitation centers and hand them over to the medical group. Then according to
the actual needs, the medical group establishes corresponding new departments, such as
medical testing, radiology, and sterilization. As a result, the unified management of people,
property and materials is realized, and a system featuring well-defined rights and
responsibilities, and mutual coordination and mutual restraint is established.

In the counties, the mainly adopted model is medical community. In the county medical
community model, county hospitals play the leading role, while township health centers are the
hub and village clinics are the foundation, aiming to achieve a balanced development between
urban and rural healthcare. It is necessary to give full play to the division of labor and
cooperation among medical institutions at the county, township and village levels to build a
three-tier medical service system. Take the medical community in Tianchang as an example,
the city hospital transferred 2,668 people to county-level hospitals in 2015, and the county-level
hospitals then took the initiative to transfer patients downwards to the town health centers, and
there were 1,140 upward transfers from the lower level medical institutions.

For cross-regional situations such as between different cities and regions, the mainly
adopted model is specialty alliance. Based on the advantageous specialty resources of medical
institutions in each region and the specialized expertise of multiple hospitals, these hospitals
make full use of the national medical centers, national clinical research centers and the
synergistic network to form regional specialty alliances integrating multiple disciplines. The
special alliance enables the hospitals to draw on each other’s advantages, enhance strengths and
overcome weaknesses, and improve the level of treatment of major diseases through
collaboration.

In remote and impoverished areas, the focus is on the development of telemedicine
collaboration network. A telemedicine collaboration network for grassroots, remote and
backward areas should be established to promote the vertical circulation of medical resources
through telemedicine, distance learning and distance training. Telemedicine collaboration

network can improve access to medical resources and enhance the overall effectiveness of
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medical services.
2.2.2.2 Classification of medical alliance

Vertically speaking, medical alliance can be divided into three types: close-knit, loose and semi-
close-knit, and the division is based on the relationship between rights, responsibilities and
interests and the degree of integration between them.

In Luohu District of Shenzhen, a close-knit corporate sole medical group, the Luohu
Hospital Group, was established in August 2015. At the Briefing on Deepening Medical System
Reform 2019 held by the State Council Information Office, Wang Hesheng, deputy director of
the National Health Commission, said, “We should draw on the experience of places such as
Shenzhen Luohu to promote the medical alliances to be close-knit”. In terms of medical
expenses, the Luohu Hospital Group implements a health effect-oriented medical insurance
payment method to achieve transformation from “disease protection” to “health protection”.
The medical insurance fund implements the principle of “total budget management, balance
retention and reasonable overspending sharing”, forcing hospitals to focus more on preventive

healthcare and improve their level of connotation construction.
2.2.2.3 Implementation of medical alliance in Guangdong Province

In terms of traditional Chinese medicine, according to the Guangdong-Hong Kong-Macao
Greater Bay Area Traditional Chinese Medicine Highland Construction Program (2020-2025)
(National Administration of Traditional Chinese Medicine, 2020), with the establishment of the
first Chinese medicine hospital in Hong Kong as an opportunity, it is required to set up Chinese
medicine medical alliances and Chinese medicine hospital groups in the Guangdong-Hong
Kong-Macao Greater Bay Area. Medical institutions in Hong Kong and Macao are encouraged
to participate in the alliance in the form of joint ventures and cooperation. With major diseases
and Chinese medicine advantageous specialties as the feature, the alliance can enhance its
international medical service capacity. It insists on specialized medical resource supply, and
provides universal and whole-lifecycle Chinese medicine medical services for the general
public in the Chinese mainland, Hong Kong and Macao.

There are 23,000 TCM medical institutions in Guangdong Province at present and 192
TCM hospitals, including 36 Grade A tertiary hospitals, 72 Grade A secondary hospitals, and
1,715 TCM treatment sections (TCM clinics) in primary medical institutions, covering the
eastern, western and northern parts of Guangdong. Based on the cooperation among Guangdong,

Hong Kong and Macao, Guangdong will actively promote the convergence of rules, systems
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and factors of the three places, and actively promote the establishment of TCM medical alliance

in the Guangdong-Hong Kong-Macao Greater Bay Area (Xinhua News Agency, 2021).
2.2.3 Micro level

According to the organizational structure of disease-related medical institutions in the literature,
we divide the medical alliance into four modules: administrative management, business
management, stakeholder management, and information sharing platform management.
Through administrative means, daily regulations and management systems and implementation
deadlines for medical institutions are identified to optimize management procedures and
enhance management effectiveness. Business management refers to management of the main
business of hospitals so as to realize the basic functions of medical institutions, including patient
treatment and smooth referrals between medical institutions at different levels. Stakeholders
include the government, patients and medical staff at all levels of medical institutions. Through
the information sharing platform, patient data can be stored, transmitted, analyzed and predicted
to provide technical support and back-end support for clinical diagnosis, treatment,
rehabilitation and health tracking.

(1) Administrative management

Basically, all the management matters in hospitals, except for medical care, belong to
administrative management, and the level of administrative management is directly related to
the overall level of a hospital. Chapter 3 of this thesis mainly analyzes the main influencing
factors of medical alliance and points out that the key factor affecting the patient cognition is
hospital management. Therefore, it is of great significance to establish a reasonable health care
management system so as to improve the quality of medical services.

As an intricate system composed of several medical institutions, the management of a
medical alliance is extremely complicated, so management personnel with certain professional
quality should be hired and corresponding incentive measures should be formulated to promote
its efficiency. The organizational constitution of the medical alliance should be formulated to
clarify the responsibilities, rights and obligations of the main body and member institutions of
the alliance. The highest authorities should be set up at each level of the alliance for the
management and decision-making of major matters of the alliance. The administrative
management personnel of the alliance should be the president and vice president of the superior
hospital within the alliance, and they are responsible for the daily operation and management

of the alliance. In addition, an internal affairs department is set up within the alliance as a
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functional organ, responsible for coordinating and supervising the administrative decisions of
the medical alliance.

(2) Business management

The medical alliance for major diseases established in this thesis consists of five functions:
primary prevention, emergency management, in-hospital management, rehabilitation
management, and secondary prevention. Primary prevention is carried out in community
healthcare institutions. In case of emergency, patients will be transferred to emergency
departments of secondary and tertiary hospitals by emergency centers within the medical
alliance. After admission, patients receive treatment, surgery, examination, and medication.
After receiving inpatient treatment, patients will receive rehabilitation guidance and follow-up
observation in rehabilitation centers. After rehabilitation, patients in the rehabilitation centers
will receive secondary prevention under the guidance of their families and the community
health institutions.

The operation efficiency and level of a medical alliance is an important indicator of its
operation effectiveness. In the business operation of a medical alliance, there are clear criteria
for the effectiveness of each medical staff. They will be evaluated by their average consultation
time, patient recovery rate, patient and family feedback, communication with primary hospitals
and frequencies of further training. In addition to the direct involvement of medical staff,
hospital administrative and management personnel should also be responsible for their own
work to continuously improve and enhance hospital operations and management, so as to create
a better environment for medical operations.

(3) Stakeholder management

According to stakeholder analysis of the medical alliance, there are five stakeholders
involved in the medical alliance: tertiary hospitals, secondary hospitals, primary community
medical institutions, the government and patients. A medical alliance is not only cooperation
and integration of technology, personnel and resources, but also an interest group driven by
various interests. In medical institutions, the distribution of interests among all parties is a
necessary condition for the establishment of a medical alliance. In particular, the new round of
medical reform stipulates that all medical institutions should stop the drug markup, so that all
large hospitals and primary healthcare institutions can use uniform drugs, which can increase
the enthusiasm of patients and reduce drug income of the hospitals. The service charges related
to diagnosis and treatment are the biggest source of profit. In other words, the more the patients,
the more the profits. The downside, however, is that patient referrals in the medical alliance

become difficult.
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An effective benefit management mechanism should be established within the medical
alliance to achieve the unity of interests between doctors and patients, enhance patients’ trust
in the medical alliance, and balance the needs of all parties, so as to ensure the smooth operation
of the medical alliance. In terms of governance of stakeholders, the only way is to
fundamentally change the system and reform the operation mechanism, establish a well-
designed distribution system within the medical alliance, and give corresponding subsidies
according to the needs of the hospital, so that more people can get the best treatment. Only with
the balance of these interests, can the medical alliance get better development.

(4) Information sharing platform management

An information sharing platform based on the existing information systems of each member
hospital should be established. The operation of a medical alliance often requires a large number
of resources, including hardware, software, data, and users. Members of the medical alliance
can use a cloud management platform for management and provision of cloud services to
patients. On the cloud platform, a comprehensive, multi-layered and integrated cloud resource
management system is built through integrated services. To achieve different functions, the

platform offers multiple management interfaces for managers and users.

2.3 Research problems

Before the establishment of the Western Guangzhou Hospital Alliance, no stakeholder analysis
of all relevant members in the alliance has been carried out, and rationality of the establishment
of the alliance has not been evaluated.

The original intention to establish the Western Guangzhou Hospital Alliance is to optimize
the process of stroke treatment and improve the quality and efficiency of treatment services by
organizing various organizations (community hospitals and tertiary hospitals) related to stroke
treatment in the western region of Guangzhou. Two periods (six months since the establishment
and the recent six months) of objective