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cutive Summary

As part of its health care reform in the past decade, China has significantly increased
financial investment and introduced favourable policies for primary health care.
However, widespread gaps in the quality still exist, which has contributed to missed
opportunities to promote population health. In this review, we aim to identify the causes
for poor quality, and provide policy recommendations for improvement. These gaps
include suboptimal screening, diagnosis, and treatment of diseases, which
compromise health outcomes. System challenges include: suboptimal education and
training of primary health care practitioners; a fee-for-service payment system that
incentivizes testing and treatments over prevention; fragmentation of clinical care and
public health service; insufficient continuity of care throughout the entire health care
system. Now is an opportune time for China to strengthen the quality of its primary
health care as the government is shifting its reform attention to ‘improving quality and
enhancing efficiency ( ti zhi zeng xiao , $2/R¥E%X)". The following recommendations
merit consideration: enhancement of the quality of training for primary health care
physicians and tailor continuing professional development for the current workforce;
establishment of performance accountability to incentivize high-quality and high-value
care; integration of clinical care with the basic public health services; and strengthening
of the coordination between primary health care institutions and hospitals. Additionally,
China should consider modernizing its PHC system through the establishment of a
learning health system built on digital data and innovative technologies that can
combine tools for accountability, efficiency, and improvement. Lessons from these
strategies could serve as a model to other countries facing similar challenges.
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Executive Summary

As part of its health care reform in the past decade, China has significantly increased
financial investment and introduced favourable policies for primary health care. However,
widespread gaps in the quality still exist, which has contributed to missed opportunities to
promote population health. In this review, we aim to identify the causes for poor quality, and
provide policy recommendations for improvement. These gaps include suboptimal screening,
diagnosis, and treatment of diseases, which compromise health outcomes. System challenges
include: suboptimal education and training of primary health care practitioners; a fee-for-
service payment system that incentivizes testing and treatments over prevention;
fragmentation of clinical care and public health service; insufficient continuity of care
throughout the entire health care system. Now is an opportune time for China to strengthen

the quality of its primary health care as the government is shifting its reform attention to

‘improving quality and enhancing efficiency (ti zhi zeng xiao, 325118 3%)’. The following

recommendations merit consideration: enhancement of the quality of training for primary
health care physicians and tailor continuing professional development for the current
workforce; establishment of performance accountability to incentivize high-quality and high-
value care; integration of clinical care with the basic public health services; and strengthening
of the coordination between primary health care institutions and hospitals. Additionally,
China should consider modernizing its PHC system through the establishment of a learning
health system built on digital data and innovative technologies that can combine tools for
accountability, efficiency, and improvement. Lessons from these strategies could serve as a

model to other countries facing similar challenges.
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Introduction

As part of China’s health care reform effort to provide its citizens with universal and
equitable access to high-quality healthcare, primary health care (PHC) has received
considerable attention (appendix A).! This focus is in recognition that the current hospital-
centric delivery system is costly and does not serve the changing needs of its ageing
population undergoing an epidemiologic transition.? China has introduced a number of
policies to build PHC-based integrated delivery, and the government has increased its funding
to these institutions by more than tenfold, from 19 billion yuan in 2008 to 197 billion yuan in
2018.%° The role of PHC is further reinforced by the Healthy China 2030 Plan announced in
2016,° which introduces new directives for health development through prioritizing
prevention and primary care.

The effectiveness of these directives hinge on whether China can build a strong PHC
system with good quality of care.” Despite significant financial investment and infrastructure
building (appendix B) in the past decade, however, there is evidence that the quality of PHC
in China is still suboptimal, which also contributes to missed opportunities to promote
population health and to improve efficiency of service delivery.>®

In this review, we summarize the evidence on quality of PHC in China, analyse the
causes for poor quality of care and provide policy recommendations for improvement. We
adopt the European Primary Care Monitoring System (EPCMS) assessment framework to
guide our analyses (panel 2).%%° This framework conceptualizes that both structural and
process dimensions of a PHC system contribute to three outcomes for PHC: quality,
efficiency, and equity. This review focuses on quality because it is essential for improving
health outcome and gaining people’s trust. We base our analyses on a literature review (panel
3) and original data collection through the National Primary Health Care Survey (NPHCS).
To develop policy recommendations, we also conducted interviews with key stakeholders,
front line health workers, and policymakers, as well as evaluations of national and

international examples.
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Current Quality of China’s Primary Health Care

In China, PHC institutions’ functions include providing generalist care and
implementing the National Basic Public Health Services Program (appendix D).> The EPCMS
framework specifies nine measures for quality of PHC. In this review, we focus on quality of
diagnosis and treatment, prescribing behaviour, and quality of chronic disease management,
given the rising burden of non-communicable diseases (NCDs) in China and the priorities of
its overall health care reform for establishing gatekeeping function of PHC. With respect to
other measures covered by the EPCMS, China has already achieved maternal and child health
outcomes that approach those of advanced economies,'? and universal neonatal vaccination
was estimated to have prevented 30 million chronic Hepatitis B viral carriers.** Unfortunately
evidence on quality of mental health care and health promotion in PHC system is not

generally available.

Quality of diagnosis and treatment

The quality of the diagnostic process and outcomes was low among PHC providers. A
study using incognito standardised patients with common illnesses (dysentery and angina) in
the western region showed that village doctors asked patients 18% of the recommended
questions and performed 15% of the recommended exams. Doctors addressed 36% of the
essential questions or examinations necessary for a proper diagnosis and to protect patients
from harm, and correctly diagnosed 26% of the illnesses of these incognito standardised
patients.!*

In another study using incognito standardized patient with classic pulmonary
tuberculosis symptoms, correct management proportions at township health centres (38%)
and village clinics (28%) were significantly lower than at county hospitals (90%).% There is a
significant variation of observed doctors’ behaviour within each group (township health

centres or village clinics) as well,® which was similar in other middle-income countries.®
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Prescribing behaviour

Overuse of antibiotics is common in PHC institutions.’-*° Systematic reviews showed
that the overall weighted average proportion of antibiotic use was over 50% in PHC
institutions,?® much higher than the standard recommended by WHO (<30%).2* A 2011 study
based on a random sample of PHC institutions in 6 provinces of China also revealed that a
guarter of outpatient antibiotics prescriptions and 68% of inpatient antibiotics prescriptions
were inappropriate, and improper remuneration incentives was considered a key driver for
these prescribing behavior.?? Moreover, there was a preference of PHC doctors to use broad-
spectrum antibiotics,? which is deemed quality issue related to professional incompetence,
and could induce the emergence and spread of drug-resistant strains of microbes.?*

Non-communicable diseases like hypertension are largely undertreated. The largest
hypertension survey in China, the NPHCS, found that one third of patients with confirmed
hypertension diagnosis took no antihypertensive medication, and 42% took only one
medication and their blood pressure were uncontrolled.?® Meanwhile, it found that
approximately 8% of medications used were not guideline-recommended,? while high-cost
medications were more preferentially used than their counterparts that were evidence-based
and cheaper.?6-28 These results suggest that in addition to medication supply defect,
physicians’ knowledge of and willingness to adhere to new hypertension treatment guidelines

are issues that need to be addressed.?®

Chronic disease management

With respect to hypertension and diabetes, the most common chronic conditions
encountered in PHC settings (appendix E),° there is evidence of shortfalls. For hypertension,
based on two recent nationally representative studies,®*3! the poor awareness (32% and 47%)
and control rates (10% and 15%) indicated gaps in both public health service (i.e. population
screening) and clinical care (i.e. patient treatments), as well as poor integration between them
in PHC institutions. Under-performance of PHC may explain China’s much higher

hypertension hospital admission rate (490 per 100 000 population) compared with all OECD
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countries (average at 95 per 100 000 population).3>% Moreover, the poor performance in
management of hypertension are estimated to lead to compromised health outcomes and
tremendous economic losses (panel 4).

For diabetes, a nationally representative survey in 2013 of 170,287 Chinese participants
found that only 37% of those with diabetes were aware of their diagnosis, and just 32% were
being treated.3* Another nationwide longitudinal survey from 2011 to 2015 identified a
decrease in health education coverage (from 76% to 70%) and persisted gaps in use of
examinations and treatments (from 79% to 81%), accompanied by an increase in both
diabetes-related hospital admission (from 4% to 6%) and readmission (from 19 to 28%).%
China’s diabetes hospital admission rate had reached 260 per 100 000 population, which was

much higher than most OECD countries (average at 141 per 100 000 population).®

Challenges in Structure and Process of Primary Health Care System

Using the EPCMS framework and drawing on existing literature and expert analyses, we
identified two structural (workforce development and remuneration system and income of
PHC providers) and two process (coordination of care and continuity of care) dimensions of

China’s PHC system as core contributors for gaps in quality of PHC.

Workforce development

The levels of education and qualification among PHC professionals are low. In 2018,
25% of PHC doctors in community health centres and 42% of township health centres had
less than junior medical college level of education (the requirement for a licensed assistant
physician), which does represent an improvement as the proportions have decreased from
41% and 60% respectively in 2010.% Since the nationwide reform of graduate medical
education was issued in 2011%, training for general practitioners (GP), including specific
medical school education and in-service training, has been prioritized nationally. The number
of qualified GP in China has doubled (from 100 000 to 300 000).*%* However, these qualified

GPs constituted only a small proportion (from 4% to 13%) of all doctors practicing in China’s

10
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PHC settings. Moreover, due to a lack of qualified physicians, more than 20% of doctors
practicing in community health centres, township health centres, and community health
stations were not licensed (appendix H).>% The lack of diverse multidisciplinary primary
health care team persisted, as the doctor-nurse ratio is 2.6 compared to 1.5 in the UK,* which
limits a functional response to the needs of the community.*°

Substantial gaps exist in the in-service training of PHC professionals. PHC professionals
in China are required to attend and earn a specific number of credits in the Continuing
Medical Education programmes annually.** However, the NPHCS reported that more than a
third of physicians, nurses, and public health professionals in PHC institutions received no
Continuing Medical Education in 2016.° PHC professionals complained that they were too
busy to attend trainings, and the trainings failed to meet their needs due to poor contents and
unqualified trainers.*? Furthermore, while there is a plethora of guidelines and consensus
statements issued by various academic and professional bodies (e.g. in hypertension there are
at least five clinical guidelines and thirteen consensus documents from 14 bodies), the lack of
one authoritative, national guidance for each common condition has been an issue in the

presence of a relatively poorly trained workforce.

Remuneration system and income of primary health care providers
Traditionally, PHC providers (and all other health care providers) in China have been
reimbursed via the fee-for-service payment system according to a fee schedule set by the
government, whether paid by social health insurance or patients’ direct out-of-pocket
payment. This fee schedule pays diagnostic tests above cost and labour-intensive services
(such as consultation) below cost. Providers were also allowed to charge a 15% mark-up for
prescription drugs. This payment system created financial incentives for testing and
prescription writing, irrespective of clinical necessity.’® Meanwhile, there are few incentives
to improve quality of care. The NPHCS found that payments for PHC physicians do not
reward quality and the bonuses for PHC physicians that constitute 30% of their income were

most often determined by the quantity, rather than the quality of care delivered.

11
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In 2011, the Government introduced the zero-drug mark-up policy, with the aim of
removing providers’ incentives to over-prescribe. The removal of drug mark-up was designed
to be coupled with a fee schedule adjustment — increasing fees for more labor-intensive
services and reducing fees for diagnostic tests — to compensate providers for lost revenue
from drugs and to reduce incentives for diagnostic tests. Local governments were expected to
increase fiscal subsidies to providers as well. However, largely because of fragmented
governance, simultaneous implementation of these polices has proven difficult and evaluation
studies find that removal of drug mark-up has had mixed effects on reducing the inappropriate
use of drugs, especially antibiotic use.” Also, removal of drug mark-up has severely affected
the revenue of PHC institutions, where more than 50% of the revenue typically comes from
drug sales and the provider bonuses depend on drug revenues.** Community and township
health centres saw a roughly 40% decrease in drug-related incomes since 2011 due to the
removal of drug mark-ups.**> As a result, some PHC institutions apparently made up for
their revenue loss by using more intravenous treatment and diagnostic tests, and shifting
outpatient care to inpatient care,>*® whereas others seek to minimise the amount of clinical
care they perform given that there is limited net revenue to be earned. Their lack of
willingness to provide clinical care have contributed in some ways to increase in patients

presenting at hospitals with minor ailments.*64’

Coordination of care

In China, usually PHC providers are not the point of first contact, nor do they coordinate
with specialty care. PHC institutions in China provided 53% (4-4 billion) of outpatient care in
2018, which had been declining notably from 62% in 2010,**® despite efforts to strengthen
the PHC system in the 2009 health care reform. In a survey covering 17 provinces, the most
common reasons that patients bypassed PHC institutions as they need clinical care was poor
capacity and skills of the professionals (32%).° In a 2013 study, 26% of patients responded
that they distrusted community health centres, compared with 6% for hospitals, moreover,

patients who knew or have seen doctors at community health centres were more likely to have

12
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a negative view of, and an unwillingness to use community health centres.>® Moreover, as
residents of the local community don’t seek care at PHC institutions, the ability for PHC
institutions to perform public health functions under the National Basic Public Health Service
Program could be substantially compromised.

In 2015, the Chinese government issued guidelines for building a “tiered healthcare
delivery” system whereby each level of health care facility (tertiary, secondary and primary)
would deliver care according to their designated functions,> and care across the levels were
to be integrated and coordinated with bidirectional referral mechanisms through establishing
medical alliance or integrated systems.®? In spite of some successful pilot experiences in local
areas like Shanghai, Shenzhen (Guangdong) and Tianchang (Anhui),5* scaling up of these
pilots have been slow and hindered by several factors. First, as hospitals and PHC institutions
are still primarily paid by fee-for-service, they compete for patients and have little incentives
to coordinate. Second, the social health insurance program, which covers 96% of the
population,* reimburse patients wherever they seek care without referral, so there is generally
no defined coordinating process. In addition, reimbursement for hospital care is more
generous than for care at PHC institutions thus incentivising patients to bypass PHC facility,
making it difficult for PHC providers to play the gatekeeping function. Third, electronic
patient records are not integrated and are seldom shared between PHC institutions and
hospitals.>® Therefore, even though partnerships between hospitals and PHC institutions are

encouraged and have formed in many cities,®’ the association is thus far a loose one.

Within PHC institutions, the National Basic Public Health Service Program could
provide a basis for integration between clinical care and public health services. However, the
reality was suboptimal for two reasons. First, financing for public health services and clinical
care of the same PHC institutions came from different sources. While the government directly
funds a defined package of public health services, clinical care is funded by social health
insurance. Second, there is almost no coordination in monitoring, performance measurement,

or management between the two programs. Thus, as we observed as both researchers and
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practitioners, there is little workflow interaction or information sharing between the two. For
instance, in hypertension management visits under the National Basic Public Health Service
Program, patients can have blood pressure measurement and lifestyle consultations by public
health workers, but cannot get antihypertensive prescriptions without attending the clinics.
Also, resident health records on public health services and medical records on clinical care
are kept by two separate information systems even for the same visit of the same patient and
there is no linkage between them. The poor care coordination is a hindrance particularly to
managing NCDs. Similarly for infectious diseases like tuberculosis, complete socio-
demographic and clinical information on individuals with presumptive tuberculosis cannot be
linked across the Infectious Disease Reporting System and the Tuberculosis Information
Management System due to the different identification numbers, even both of which were
developed by the China Centers for Disease Control and Prevention (CDC), thus analysis on
characteristics of individuals who did not complete the referral are not feasible.® Finally,
since many patients do not seek first contact care (e.g. for acute self-limiting conditions) from
PHC institutions, this severely limits the opportunity of integrating clinical care and public

health services.

Continuity of care

PHC providers are in a central position to coordinate a person’s care needs, from
prevention, disease management to curative care. There are several barriers to overcome
before this aspiration becomes a reality. The concept of continuity of care entails several
dimensions. First, ‘relational continuity” encourages patients to enter into contractual
arrangements with family doctors. However, China does not make it compulsory for patients
to see PHC providers as their first contact. As the first step towards building a gatekeeping
system, the government has introduced a family doctor registration policy by which each
resident would be registered with a team of family doctor,> however, it is still in an early

stage and its potential has yet to be realised. Moreover, there is a general lack of patient
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awareness about the importance of continuity of care. In a study in Beijing, patients’ strong
preference for free choice between general practitioners and specialists was not aligned with
relational continuity with PHC.%°

Second, there is inadequate ‘informational continuity’ throughout the system. The
electronic medical record system in PHC institutions is still commonly unavailable,
fragmented, and isolated in its ability to integrate and analyse comprehensive information
about individual patients.® The establishment of the centralised resident health record system
in the National Basic Public Health Service Program for the entire catchment populations
potentially places PHC services in a position to take a cradle-to-grave approach to managing
health care. However, the potential to use these data goes unfulfilled.

Third, with respect to ‘managerial continuity’, because PHC institutions and hospitals
are financed, governed, and managed separately,! there are barriers to ensuring consistency,
coordination, and quality of care across sites of care. Thus, there are few opportunities for
different health care providers to maximise effectiveness of the joint efforts and minimise

wastage from redundant actions and interventions.

Recommendations for Improvement

To improve the quality of PHC in China, we propose recommendations for addressing
the structural and process weaknesses in the system. Overtime, China could modernize its
PHC system through the establishment of a learning platform for evidence generation and
training, as well as performance monitoring and promoting.5? These recommendations could
guide China’s action plans in terms of policy formulation and designing pilots to test the

recommendations’ effects and feasibility.

Enhance the quality of training for new and current primary health care
workforce

The State Council issued the guidance on reform and development of training and

incentive mechanisms for PHC physicians (appendix 1).%* Despite this, a comprehensive range
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of detailed recommendations on the quality of training are needed to address the wide
variation in standards of medical school education. First, the Ministry of Education should
consider working closely with the National Health Commission to elevate and monitor the
quality of training in medical schools and establish accreditation systems. In addition to
training qualified PHC physicians, departments of general practice in medical colleges should
also develop the academic discipline and nurture the next generation of teachers and leaders,
who will drive the agenda of PHC development and generate the evidence that is needed to
strengthen this field. Second, measures should be implemented to ensure that students attain
an appropriate level of clinical competence, and be exposed to PHC throughout the training.
Increasingly training should prepare them to work in multi-professional teams, and emphasis
should be placed on the importance of doctor-patient communication, for example, empathy
and shared decision-making, in building trust between patients and PHC providers. Third, the
government could also consider setting targets for the percentage of medical graduates who
would pursue post-graduate training in general practice,®* and develop strategies for inspiring
students to work in PHC, like exposing undergraduate medical students to PHC and
community health service early in the curriculum.%

In the training for current PHC workforce, clinical practice guidelines need to be tailored
for PHC settings and contain feasible and affordable recommendations, including a patient-
centred perspective with integration of patients’ goals.®® These guidelines should focus on the
use of cost-effective diagnostic approaches and treatment measures, rather than on, for
example, disease aetiology or the pharmacology of medications. China would benefit from a
body that oversees the development of disease management protocols, with involvement of
PHC providers, which in turn could inform the training of PHC physicians on appropriate and
contextualised use. Additionally, incentives would help to motivate PHC doctors to
participate the Continuing Medical Education and other in-service training programs, such as
providing certifications that are meaningful in their career development and ensuring incomes

when they temporarily leave their posts for training.
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In addition to doctors, the key role of nurses and other health workers in PHC should be
recognized and promoted. Specifically, recent pilot projects on nurse practitioner training,
including those that accept new graduates with bachelor degrees from School of Nursing in
medical colleges, and others that assign mid-career nurses to practise in PHC institution,
could be considered a promising way to strengthen PHC workforce, particularly for chronic

diseases management.®’

Establish performance accountability to incentivize high-quality and high-value
care

There is a need for national quality measurement and improvement systems that are
linked with incentives to ensure that practices are monitored, outcomes are assessed, and
providers are held accountable. Systematic quality improvement requires not only
comprehensive indicators, reliable data, and in-depth analysis, but also financial and non-
financial incentive mechanisms. These measures need to be timely, accurate and actionable.

Relevant authorities, including the National Health Commission and the National
Healthcare Security Administration, could consider strengthening capacity of departments
responsible for health-care quality (e.g., the division of medical management in different
levels of Health Commissions and national and local Medical Quality Management and
Control Centers). The departments could be tasked with monitoring the quality of care
provision and provide feedback and support to address gaps in quality.

Social health insurance program’s payments to care providers should reward good
performance and outcome. Meanwhile publicly available data on care quality could increase
accountability, engender trust, and drive improvement. Performance in the management of
NCDs such as hypertension is a prime candidate for such initiatives. The newly established
National Primary Health Care Hypertension Management Office in China is an example

(panel 5).

Integrate clinical care with basic public health services

17



339

340

341

342

343

344

345

346

347

348

349

350

351

352

353

354

355

356

357

358

359

360

361

362

363

364

365

China should consider combining the public health budget with the social health
insurance budget and shifting the payment of PHC teams from fee-for-service to a capitation
payment method.% The capitation payment rate should be risk adjusted and the rate should
cover costs for providing health promotion, prevention, management, and clinical care by the
PHC physicians and teams. This will encourage PHC physicians to coordinate preventive care
with clinical care, thereby leading to better management and better outcomes for the patients.

The National Basic Public Health Service Program should consider emphasising that
clinical care, including appropriate prescribing of tests and medications, is essential to
achieve the goal of health management and disease control. At the national level, in addition
to the CDC, the leading professional institutions related to the major diseases covered by the
National Basic Public Health Service Program could be involved in task definition, guideline
development, implementation monitoring, and performance assessment of the services. At the
county level, an alliance between the CDC and the county hospital could assume
responsibility for the guidance and monitoring of the National Basic Public Health Service
Program. At the organisational level, PHC institutions should have full autonomy in
personnel and financial management to optimise the resource allocation and payment
incentive with the aim to integrate clinical care and basic public health services.

Most performance assessments of PHC institutions examine the quantity of public health
services provided, but assessments should also include additional measures of clinical care
processes (e.g., availability of basic medications and proportion of appropriate prescriptions)
and patient health outcomes (e.g., avoidable hospitalization, incidence of stroke, heart attack,

and premature death).

Strengthen the coordination between primary health care institutions and
hospitals

To establish a medical alliance or integrated delivery system as encouraged by the State
Council of China® and recommended globally,”® PHC institutions and hospitals need to

closely coordinate their functions. In addition to vertical technical support provided by
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hospitals to the PHC institutions within the same catchment areas, deeper coordination
between them should be implemented to best suit local contexts (panel 6), with integrated
systems for staff training, medication supply, health IT support, equipment procurement, and
most importantly, alignment of economic interests.”

To encourage PHC institutions and secondary or tertiary hospitals to coordinate, it is
essential to change the provider payment mechanism from one that pays each facility
separately, such as by fee-for-service, diagnosis-related-groups, to one that pays according to
the size of the population served and the quality of care delivered. The aforementioned
capitation payment methods should cover services at the primary care level as well as the
secondary care hospitals, and eventually be extended to cover tertiary care level. The
envisioned primary, secondary, and tertiary care team would jointly manage the capitated
funds. If there were savings, they would be shared by the team. This gives incentives for the
team to collaborate to invest in prevention and health maintenance and to shift the locus of
care to PHC institutions to reduce costs. However, there need to be outcomes assessments to
ensure that people are not adversely affected by the rationing of services to increase profit

margins.

Improve information system towards building a learning primary health care

system

An integrated electronic health record system per citizen is needed to improve the quality
and efficiency in PHC institutions as well as the entire health care system (panel 7). China
should address the challenges in the two core information technology (IT) systems in PHC
institutions — the Residents Health Record System for basic public health services and the
Electronic Medical Record System for clinical care.® First, clinical IT systems like Electronic
Medical Records should be available in all PHC institutions, including village clinics.

Second, the development and deployment of clinical IT systems in PHC institutions need to
be centralised, with standardised data structures, definitions, use of appropriate classification

systems such as International Classification of Primary Care,”? to ensure integration and
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interoperability. Third, the Residents Health Record System that was implemented nationwide
in the National Basic Public Health Service Program should be integrated with the delivery of
clinical care, to ensure that the health data can be used to facilitate appropriate and efficient
clinical practice. Fourth, the Electronic Medical Record Systems in PHC should be linked
with the ones used in secondary and tertiary hospitals to facilitate patient referrals.

Over time, China should aim to build a learning PHC system that is data-driven and
technology-enabled, with a real-time, high-performance IT system that can capture, organise,
and normalise data from many sources, maintain data securely, grant access to data
selectively, and provide the computational power to rapidly analyse data. The system should
be able to produce insights and discoveries about the temporal quality of services, the
comparative effectiveness of alternative strategies, and the underlying causal factors for the
results being achieved, as well as to make them available to policy makers and researchers.

Equally important, the system should ensure that professionals are practicing at the top
level of their training and in accordance with the most up-to-date evidence, with the IT
support. Specifically, based on integrated data platform, there could be three IT tools that
apply innovative technologies for staff training, decision support, and quality control,
working in synergy. First, in-service training tools that are extended through internet and
mobile internet. Online training could be an efficient way to train millions of PHC
professionals in a vast country with wide access to the internet.” Such digital learning could
potentially facilitate adaptive and personalised courses based on individual abilities. Second,
decision support tools that are enhanced by artificial intelligence (Al). In addition to the basic
function of decision support tools, including guideline recommendations, dosage calculations,
and contraindications alerts, Al algorithms can enable these tools to generate new knowledge
with designedly analysing data from the ongoing delivery of care. Third, quality monitoring
and feedback tools that are based on big data. Technologies can, on the one hand, facilitate
data integration from multiple systems in quality monitoring, to provide a perspective on a

broad array of the process and outcomes of care; on the other hand, enable targeted and
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timely analysis, with performance benchmarks determined in consideration of the local

epidemiologic profiles and PHC characteristics.

Conclusion

During the past decade of health care reform, China prioritised the investment in its PHC
system. However, the system is currently facing challenges in providing high-quality and
high-value care to the population because of the shortfalls in several dimensions. We suggest
a series of recommendations for China to implement or pilot-test with the goal to improve
quality of PHC. In time, these would transform China’s delivery system from one that is
hospital-centric to an integrated system anchored in PHC and enabled by the latest technology
and data. A strong and high quality PHC system will help China to achieve the social benefits

enshrined in the national Healthy China 2030 strategy.
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Panels

Panel 1. Key messages

1.

In China, there is evidence of widespread gaps in the quality of primary health care,
which leads to suboptimal population health and significant economic impact.

The shortfalls of primary health care system include: lack of training and
educational opportunities for the practitioners; the fee-for-service model that
incentivizes unnecessary testing and treatments; lack of integration between clinical
care and public health service, as well as between health care sectors; insufficient
continuity of care throughout the entire health care system.

In addition to general practitioner education, China could consider tailoring
continuing training for the current primary health care workforce, in which online
platform could cover a vast number of professionals and facilitate adaptive
programs based on individual abilities.

At primary health care level, clinical care and public health services need to be
integrated, with respect to provider payment, guideline recommendations, and
performance assessment, to bring synergy in disease and health management.
Coordination between primary care and hospital care can be incentivized through a
population-based capitation payment system and an IT platform to match the
capabilities of different institutions with the comprehensive needs of the population.
China needs performance measurement and accountability in its primary health care
system, with comprehensive indicators, reliable data, and in-depth analysis, as well
as financial and non-financial incentive mechanisms.

The primary health care system should increasingly be configured to be a learning
platform for knowledge generation and utilization, which is built on digital data and
innovative technologies, particularly for staff training, decision support, and quality

control.
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721  Panel 2. European Primary Care Monitoring System: dimensions and features of

722  primary care

approach.®

The European Primary Care Monitoring System was established to assess the primary care
comprehensively in 31 European countries. An assessment framework was developed to
create a model for holistic analyses of primary care, with relevance, precision, flexibility,
and discriminating power. A panel of primary care experts conducted a systematic review
of the primary care literature published between 2003 and July 2008, to generate an
overview of: 1) the dimensions of primary care; 2) essential features per dimension; 3)
applied indicators to measure the features. The resulting framework describes the key
dimensions of primary care systems at three levels: structure, process, and outcome level

(elaborated in the table below), which was inspired by Donabedian’s health system analysis

Primary care dimensions and features

Level

Dimension

Feature

Structure

Governance of the

primary care

1. Health (care) goals; 2. Policy on equity in access; 3.

(De)centralization of primary care management and service

system development; 4. Quality management infrastructure; 5.
Appropriate technology in primary care; 6. Patient advocacy;
7. Ownership of primary care practices; 8. Integration of
primary care in the health care system.

Economic 1. Health care expenditure; 2. Primary care expenditures; 3.

conditions of the
primary care

system

Health care funding system; 4. Employment status of primary
care workforce; 5. Remuneration system of primary care

workforces; 6. Income of primary care workforce.

Primary care
workforce

development

1. Profile of primary care workforce; 2. Recognition and
responsibilities of primary care disciplines; 3. Education and
retention; 4. Professional associations; 5. Academic status of
primary care disciplines; 6. Future development of primary

care workforce.
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Process Access to primary 1. Availability of primary care services; 2. Geographic access
care services of primary care services; 3. Accommodation of accessibility
(incl. physical access); 4. Affordability of primary care
services; 5. Acceptability of primary care; 6. Utilisation of
primary care services; 7. Equality in access.

Continuity of care 1. Longitudinal continuity of care; 2. Informational continuity
of care; 3. Relational continuity of care; 4. Management
continuity of care.

Coordination of 1. Gatekeeping system; 2. Primary care practice and team

care structure; 3. Skill-mix in primary care; 4. Integration of
primary care-secondary care; 5. Integration of primary care
and public health.

Comprehensiveness | 1. Medical equipment available; 2. First contact for common

of primary care health problems; 3. Treatment and follow-up of diseases; 4.
Medical technical procedures and preventive care; 5.
Mother/child/reproductive health care; 6. Health promotion.

Outcomes | Quality of primary | 1. Prescribing behaviour of primary care providers; 2. Quality

care

of diagnosis and treatment in primary care; 3. Quality of
chronic disease management; 4. Quality of mental health care;
5. Quality of maternal and child health care; 6. Quality of
health promotion; 7. Quality of preventive care; 8.

Effectiveness; 9. Practice safety.

Efficiency of

primary care

1. Allocative and productive efficiency; 2. Technical
efficiency; 3. Efficiency in performance of primary care

workforce.

Equity in health

1. Equity in health.
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Panel 3. Literature search strategy

To summarise the findings of studies on China’s primary health care system, we
searched the PubMed/Medline and CNKI (China National Knowledge Infrastructure)
database in October 2019 (appendix C), to identify relevant studies on seven domains of
primary health care (structural, human resources, electronic health record system, financial,
insurance, medications, and quality of care) in China. In the PubMed/Medline, we used
MeSH and free text terms in conjunction to increase sensitivity to potentially appropriate
literature. The MeSH terms include "primary health care", "General Practice”, "General
Practitioners”, "Physicians, Family ", "Community Health Services", "Delivery of Health
Care", and terms for each specific domain. Search terms and all their possible synonyms
and spellings were identified and used in the search strategy. In the database of CNKI, we

used similar strategy to include literature published in Chinese journals.
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Panel 4. Hypertension control in primary health care, as well as the lifetime health and

cost consequences in China

There are more than 270 million patients with hypertension in China.”* However, in
population based studies of hypertension using large samples done after the launch of the
programme, nationwide or in specific regions of China,?>3%31757 increased prevalence, low
awareness, low treatment, and poor control of hypertension were found (appendix F), as
well as wide variation in the results because of differences in the methodologies (e.g.,
differences in sampling and age groups included) among studies. Based on two reported
national representative surveys, approximately one in four adults had hypertension in the
period 2012-25.%3 Awareness and treatment rates were unsatisfactory among patients
with hypertension, which translated into poor control of blood pressure overall (9-7% and
15-3%%).

Poor control of cardiovascular risk factors in the Chinese population could ultimately result
in compromised health outcomes. Based on the findings in the largest study on
hypertension management in China,? we used a state-transition simulation model to
predict the lifetime health lost (appendix G).2° Among 1-7 million Chinese adults aged 35—
75 years, gaps in awareness of hypertension result in a total of an estimated 3 336 000
years of life lost and 3 829 000 quality-adjusted life years (QALYS) lost; the treatment gap
results in an estimated 6 318 000 years of life lost and 7 251 000 QALYSs lost; and the
control gap results in an estimated 24 914 000 years of life lost and 28 657 000 QALY
lost.

The suboptimal risk control and lost opportunities to prevent or mitigate disease at the
primary care level in China has also had tremendous cost consequences. In the same state-
transition simulation mode, the projected costs of antihypertensive drugs, cardiovascular
disease event and management, and productivity were predicted from the gaps in
hypertension awareness, treatment, and control. It would cost ¥125 million (discounted at

3% per year) per year to fill the awareness gaps, but reaching that scenario would save
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¥486 million annually in event costs averted (including both acute and chronic care costs);

it would further prevent a discounted productivity loss of ¥2691 million and monetised

QALY losses of ¥2609 million per year. Overall, the economic losses due to the gaps in

hypertension awareness, treatment, and control would be ¥5661 million, ¥10 722 million,

and ¥35 331 million per year.

Categories of economic impact due to gaps in hypertension awareness, treatment, and

control (per year, in millions of 2015 yuan)

Awareness Treatment Control

gap gap gap
Decreased antihypertensive drug cost 151 286 1029
Decreased antihypertensive drug cost (discounted) 125 237 854
Increased cardiovascular disease event cost 548 1039 3085
Increased cardiovascular disease event cost

486 920 2725
(discounted)
Productivity loss 3 064 5802 18 230
Productivity loss (discounted) 2691 5097 15938
Monetized discounted quality-adjusted life years lost 2 609 4942 17 521
Total economic loss 5661 10722 35331
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Panel 5. A national initiative on improving primary health care — the National Primary

Health Care Hypertension Management Office

figure below).

Central government

The National Primary Health Care Hypertension Management Office was established in
March 2017 with the charge to develop strategies and practices to improve hypertension

management nationwide and to serve as a model for other services in the program (see

Local Government )
Management Office
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mechanisms; and 5) health education platforms.

<—— Subordination

<« - -~ Technical support

New model for primary health care hypertension management in China

In practice, the Office developed five key strategies: 1) a new clinical practice guideline; 2)

a set of performance indicators; 3) a quality assessment system; 4) training and certification

36



Clinical practice guideline

With significant input from clinical and public health opinion leaders, WHO experts,
policymakers, and representatives of primary care professionals, the guideline was
developed with the premise that optimal primary health care must satisfy four key
elements: it must be evidence-based, streamlined, practical, and affordable. To facilitate the
application, a toolkit was released to provide a visual representation of the clinical
pathway. In addition to clinical recommendations, the guideline also states the regulatory
requirements and assessment indicators for primary health care hypertension management

teams.®!

Performance indicators

Eight indicators for disease management were included: 1) evidence-based prescription
rate; 2) blood pressure control rate; 3) standard follow-up rate; 4) incidence of
cardiovascular events, such as stroke and myocardial infarction; 5) staff success rate in
completing the training program; 6) availability of antihypertensive medications; 7)

standard management rate; and 8) patients’ compliance to hypertension treatment.

Quality assessment data collection system

Key information of hypertension diagnosis, treatment, and prognosis is entered in real time
at the baseline and follow-up visits at primary health care institutions through a customized
developed electronic data collection system. Periodical reports based on a predefined

analysis plan are generated automatically and sent to various users including policymakers

and institution managers.

Physician training and certification platform

A comprehensive free-of-charge platform (Yun-que, Xiong-ying, and Qun-yan) that
provides both online and offline training sessions was established in Jan 2018. Within 1

year, more than 1-51 million physicians from 0-34 million primary health care institutions
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nationwide registered for the Yun-que online training program, 0-78 million of whom were
certified after successful completion. Through the use of health IT, personalized training
modules are developed based on the evidence of strengths and weaknesses in practice. The
Xiong-ying and Qun-yan programs have also held 27 offline training sessions, and trained

more than 2000 individuals to assist practicing physicians.

Health education platform

The Office developed a bank of health education messages using behavioural change
techniques applicable to the Chinese cultural context and compatible with Chinese beliefs
and values. Primary care professionals can receive messages periodically from the bank
through an application on their computers or smart phones, and push the messages to the
most relevant persons (e.g., smoking cessation counselling for smokers), using short

messages, or via Instant Messenger and social networks.
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736  Panel 6. How has Shenzhen been reforming its primary health care system?

Shenzhen, a megacity in Southern China, is globally known for its rapid economic
development and technological innovation. The average life expectancy for its 13 million
permanent residents is 81 years, similar to that of the United Kingdom. There are 686
community health centres in Shenzhen, which provided 27-5 million clinical visits (about
30% in total) in 2017. Since 2016, the municipal government of Shenzhen has
implemented a series of policies to strengthen its primary health care system by
establishing primary care groups, which are networks of integrated management, shared

responsibilities, and common interests.

Integrated Management

To set up tight Medical Alliances (E=BE44), the Shenzhen municipal government has

established a primary care group, as independent legal entities in each district, to integrate
distribution of medical resources, care delivery, and information utilization in primary
health care institutions and hospitals. As the core of a primary care group, the tertiary
general hospital has full autonomy in personnel and financial management of all the public

community health centres within.

Health care professionals working in community health centres are employed by primary
care groups and share the same salary standards and social insurance packages with their
counterparts working in hospitals. Moreover, physicians in primary health care institutions
have extra benefits compared with their counterparts in hospitals, including special

subsidies from the government and more opportunities for technical post promotion.

Similar to physicians in tertiary and secondary hospitals, doctors in community health
centres can prescribe any medication in the social medical insurance medication list issued
by the government, including 48 antihypertensive drugs and 15 antidiabetic drugs.
Meanwhile, medication availability is ensured by the unified delivery system covering both

community health centres and hospitals throughout the city.
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Primary care groups use the unified electronic health record system to ensure that
information is interoperable across institutions. In addition, three databases at the
municipal level have been consolidated to inform health care management, including the
electronic medical records across all levels of clinical care, digital health records with basic
public health documents for every resident, and population records with vital registration

and demographic information of the entire population.

Shared Responsibilities

The primary care groups are responsible for the full range of clinical care needs of local
residents, whereas tertiary hospitals mainly provide emergency and inpatient care and
community health centres handle common clinical visits and basic public health services.
In order to quickly strengthen the diagnosis and treatment capabilities of community health
centres, a new pattern of tests in community health centres, diagnosed by the group based
on telemedicine services within the primary care group, has been introduced and validated.
In addition, the prescriptions from each community health centre are centrally reviewed by

the pharmacist team in the local secondary hospitals.

Each individual resident has a contracted family doctor team that consists of specialists
from tertiary hospitals and primary health care physicians from community health centres
who are collectively expected to provide comprehensive and continuing care. Thus,
establishing networks of teams has been a central function of primary care groups and a
focus of health policies. Other sections of the health care system, including public health

agencies and nursing institutions, are also now participating in the routine work of teams.

Several policies have been implemented to tighten the connections between members of
the primary care group in care delivery. Public hospitals have established specialty clinics
in 432 (60%) local community health centres, which have significantly improved the
accessibility and quality of clinical care at the community level, with the price of services

20% lower than in tertiary hospitals and the health insurance reimbursement rates 30%
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higher. Also, patients referred from community health centres have priority in outpatient
visits, clinical tests, and hospital admissions in the hospitals, which has greatly promoted

coordination within primary care groups.

Common Interests

The government of Shenzhen has implemented a needs-based capitation approach in social
health insurance reimbursement, accompanied with differentiate pricing policies, to
incentivize primary care groups to save costs. Each patient’s annual capitation paid the
providers by the government is mainly determined by his/her total health insurance
payment during the last year. If the actual reimbursement amount this year is smaller than
the capitation, the surplus can be kept by the patient’s contracted primary care group. As a
result, in the primary care groups, hospitals and community health centres have been
collaborating to develop and implement strategies that save cost through, for example,
containing outpatient visits to the community health centres where the price of services is
20% lower than in hospitals, prioritizing risk control and disease prevention, or reducing
unnecessary use of advanced facilities. Meanwhile, patients are also incentivized to go to
community health centres, since their out-of-pocket payment there (about 10% of the total
cost) could be substantially reduced compared with what they would pay at hospitals

(about 30% of the total cost) due to higher insurance coverage and lower price of services.

In the wake of the zero drug mark-up policy, the municipal Health Commission intends to
incentivize health care providers to actively meet the clinical needs of the population via a
subsidy system for medical services. Hospitals and community health centres can receive a
30-yuan subsidy from the government for each outpatient visit, regardless of the actual
charge during the visit. Thus, the mechanism encourages physicians to deliver more
services, rather than to prescribe more testing or drugs. Since 2017, the subsidy for

community health centres has increased to 40 yuan per outpatient visit, so that the primary
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care groups are shifting their focus of outpatient care from hospitals to community health

centres within.
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Panel 7. Integrated National Electronic Health Records: experiences on information

technology for primary health care in Finland

In Finland, each of the 5-3 million citizens has a Personal Health Record, which is
integrated into a national repository known as the eArchive. These together provide a
centralized location for patients, health care providers, pharmacies, and social workers to
keep track of patient information, communicate with each another, and make informed
clinical decisions. Each patient is listed under a primary health care institution that takes
full responsibility for the patient’s integrated care, and patients have control over which
social workers and health care professionals have access to their information. All patients
have secure access to their own records over the Internet using their bank account
credentials, mobile identity verification, or an electronic identity card. Patients use the
system to fill prescriptions and update their health information in their Personal Health
Records with home measurements including blood pressure, peak expiratory flow, blood
glucose, diet, and exercise. Electronic communication between professionals and patients is

supported by symptom checkers and follow-up forms, secured messages, or real-time chat.

The care is linked to decision-support tools (e.g., guidelines of the most frequent problems
encountered in primary health care) and also artificial intelligence that can help
practitioners implement guidelines (e.g., the system checks if a medication prescribed by
the family physician is compatible with the renal function of the patient and if not,
proposes alternatives). In cases of referral, the information in the Personal Health Record is

accessible by the specialist providers.
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Appendix
A. Phases of development of primary health care in China

Since the establishment of the People’s Republic of China in 1949, its primary health care system
has gone through three major phases.

From the 1950s to the 1970s

China received global recognition for its achievements in health improvement and health system
development. Its success was particularly notable in the rural areas, where overall health status
improved in a relatively short period despite extremely scarce resources. The three-tiered health care
delivery system, so-called “barefoot doctors™ at village clinics, and low-cost universal health insurance
(cooperative medical scheme) were considered the three key elements of its success. The three-tiered
health care delivery system in rural areas comprises the clearly defined and well-operated functions of
three levels of health providers and organization at the village, township, and county level. In parallel,
a similar health care delivery structure was developed in urban areas comprised of three levels of health
organizations at the street (now called community), district, and municipal level. China’s strategy of
focusing on the provision of preventive care and basic curative care at an affordable cost (through
insurance coverage and low-cost services) was considered a model of health system development, and
the country was intensively involved in the development of the 1978 Alma-Ata Declaration. Core
primary health care concepts and policies within the Declaration, including full governmental support,
accountability for health, inter-sectorial cooperation on health, affordable health care, education, and a
comprehensive development system, were derived from China’s successful experiences. The context
within which China developed its health system was similar to that of many low-income countries,
which was a key factor in the acceptance of the Chinese primary health care model by other developing
countries when designing their own health systems.

From the 1980s to the early 2000s

The Chinese primary health care system faced challenges as a result of the central government
reducing its role in health care financing and insurance organization. Insurance coverage rates under
the cooperative medical scheme decreased from 95% in 1976 to 5% in 1985.82 After several failed
attempts to raise funds for health care, the Ministry of Health began emphasizing the importance of
self-reliance, and it pursued alternative funding through market-oriented reform.®® The integrated three-
tiered health care delivery system was dismantled as health providers at the village level became
privatized, while township-level and county-level hospitals/health centres became self-financing.
Preventive care was phased out in favour of the higher revenues provided by curative care. Moreover,
hospitals grew in number and scope of services, attracting an increasing number of patients in this
competition with the primary health care system.*3¢ Thus the prior advantage in health care efficiency
of China, in comparison with other countries with similar levels of development, was gradually losing.
Rural health centres, in particular, experienced enormous difficulty under the market-oriented reforms.
As the primary health care institutions deteriorated and relied on revenue from user fees, the public
health functions of these facilities greatly diminished. During this time, China was widely criticized by
both national and international academic and health care organizations for its inability to extend
primary health care coverage to all. In its 2000 annual report, WHO ranked China at the bottom fourth
of its 191 member states in terms of equitable financial health protection.®

From the early 2000s to the present

A policy report commented that “China’s health care reform since 1978 was in general a
failure”.® This report, combined with public complaints about health care, were the driving forces
behind a new phase of system reform. The government began to re-establish the rural health insurance
system in 2003 and the urban resident health insurance system in 2007. A more comprehensive reform
agenda, developed by a number of line ministries with technical support from academic institutions,
was implemented in 2009. Since then, strong primary health care has been a key strategy of health care
reform in addition to universal health insurance coverage, a National Essential Medicines System, and
basic public health services. The government increased its subsidies to primary health care institutions
from 19 billion RMB in 2008 to 197 billion RMB in 2018.3“ Acknowledging the increasing pressure
exerted by an aging population, behavioural changes,3 and rapid urbanization,®” the Healthy China
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2030 plan issued in 2016 envisions the primary health care system as a means of addressing the
emerging dual burden of chronic NCDs and increasing health expenditures.®
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B. Institutions providing primary health care in China

In 2015, the Chinese State Council issued the Plan for the Health Care Delivery System (2015—
2020), in which various health care organisations and their functions were defined.>! The primary
health care system in China is divided into urban and rural components, each with a two-tier structure.
Most of the institutions in this system are publicly owned (ie, the institutions are owned by all or a
specific group of Chinese citizens).*% In 2018, urban components included approximately 9300
community health centres and, one level below them, 25 600 community health stations. Rural
components included approximately 36 400 township health centres and, one level below them, 622
000 village clinics.*

In addition to the four types of care institutions above, there are about 228 000 community clinics
(96% privately owned), 21 600 clinics belonging to individual organisations such as schools and
companies (34% privately owned),% and many community pharmacies (most privately owned). The
community clinics mainly provide medical care in specific fields such as dental disorders or traditional
Chinese medicine (TCM). The clinics belonging to organisations provide health care services only to
employees or students of the organisation. These clinics and pharmacies are important parts of clinical
care delivery, as they supplement the primary health care system. Moreover, a growing number of
private health management companies scattered in large cities are providing medical examination,
disease screening, and outpatient services too.
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C. Method of literature searching

We searched the PubMed/Medline and CNKI (China National Knowledge Infrastructure) database in October 2019, to identify relevant studies on seven domains of primary
health care (structural, human resources, electronic health record system, financial, insurance, medications, and quality of care) in China. Search terms and all their possible
synonyms and spellings were identified and used in the search strategy (Table A-1). In the database of CNKI, we used similar strategy to include literature published in
Chinese journals (Table A-1).

Search topic

EHR system

Medications

Quality

Table A-1 English literature from PubMed/Medline
Query Items found

Search (China[Title/Abstract] OR Chinese[Title/Abstract]) AND (“primary health care"[Mesh] OR "General Practice"[Mesh] OR "General Practitioners"[Mesh] OR 58
"Physicians, Family "[Mesh] OR "Community Health Services"[Mesh] OR "Delivery of Health Care"[Mesh] OR "township hospital"[Title/Abstract] OR "township
health centre"[Title/Abstract] OR "township health centre"[Title/Abstract] OR "community health station"[Title/Abstract] OR "village clinic"[Title/Abstract] OR
"community health centre"[Title/Abstract] OR "community health centre"[Title/Abstract]) AND (“Electronic Health Records"[Mesh] OR “Hospital Information
Systems"[Mesh] OR "information technology"[Title/Abstract]) AND ((eng[Language]) OR chi[Language]) NOT “Autobiography”’[ptyp] NOT “Bibliography”’[ptyp]
NOT “Biography”[ptyp] NOT “Consensus Development Conference[ptyp] NOT “Consensus Development Conference, NIH[ptyp] NOT “Corrected and

Republished Article”[ptyp] NOT “Dataset”[ptyp] NOT “Dictionary”’[ptyp] NOT “Directory”[ptyp] NOT “Duplicate Publication”[ptyp] NOT “Electronic

Supplementary Materials”[ptyp] NOT “Festschrift”’[ptyp] NOT “Interactive Tutorial”[ptyp] NOT “Legal Cases”[ptyp] NOT “Letter”[ptyp] NOT “News”[ptyp] NOT
“Patient Education Handout”[ptyp] NOT “Periodical Index”’[ptyp] NOT “Personal Narratives”[ptyp] NOT “Portraits”[ptyp] NOT “Published Erratum”[ptyp] NOT
“Retracted Publication”[ptyp] NOT “Retraction of Publication”[ptyp] NOT “Twin Study”’[ptyp] NOT “Video-Audio Media”[ptyp] NOT “Webcasts”[ptyp]

Search (China[Title/Abstract] OR Chinese[Title/Abstract]) AND (“primary health care"[Mesh] OR "General Practice"[Mesh] OR "General Practitioners"[Mesh] OR 534
"Physicians, Family"[Mesh] OR "Community Health Services"[Mesh] OR "Delivery of Health Care"[Mesh] OR "township hospital"[Title/Abstract] OR "township

health centre"[Title/Abstract] OR "township health centre"[Title/Abstract] OR "community health station"[ Title/Abstract] OR "village clinic"[Title/Abstract] OR
"community health centre"[Title/Abstract] OR "community health centre"[Title/Abstract]) AND ("Drugs, Essential"[Mesh] OR “Medication Systems"[Mesh] OR
“Medicine, Chinese Traditional”’[Mesh]) AND ((eng[Language]) OR chi[Language]) NOT “Autobiography”[ptyp] NOT “Bibliography”’[ptyp] NOT

“Biography”’[ptyp] NOT “Consensus Development Conference”[ptyp] NOT “Consensus Development Conference, NIH”[ptyp] NOT “Corrected and Republished
Article”’[ptyp] NOT “Dataset”[ptyp] NOT “Dictionary”[ptyp] NOT “Directory”’[ptyp] NOT “Duplicate Publication”[ptyp] NOT “Electronic Supplementary
Materials”[ptyp] NOT “Festschrift”’[ptyp] NOT “Interactive Tutorial”[ptyp] NOT “Legal Cases”[ptyp] NOT “Letter”[ptyp] NOT “News”[ptyp] NOT “Patient

Education Handout”[ptyp] NOT “Periodical Index[ptyp] NOT “Personal Narratives”[ptyp] NOT “Portraits”’[ptyp] NOT “Published Erratum”[ptyp] NOT “Retracted
Publication”[ptyp] NOT “Retraction of Publication”[ptyp] NOT “Twin Study”[ptyp] NOT “Video-Audio Media”[ptyp] NOT “Webcasts”[ptyp]

Search (China[Title/Abstract] OR Chinese[Title/Abstract]) AND (“primary health care"[Mesh] OR "General Practice”[Mesh] OR "General Practitioners"[Mesh] OR 10294
"Physicians, Family "[Mesh] OR "Community Health Services"[Mesh] OR "Delivery of Health Care"[Mesh] OR "township hospital"[Title/Abstract] OR "township

health centre"[Title/Abstract] OR "township health centre"[Title/Abstract] OR "community health station"[Title/Abstract] OR "village clinic"[Title/Abstract] OR

"community health centre"[Title/Abstract] OR "community health centre"[Title/Abstract]) AND (“Health Services Accessibility"[ Mesh] OR “Healthcare
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Search topic

Human resources

Query Items found

Disparities"[Mesh] OR “Practice Patterns, Physicians"'[Mesh] OR “Practice Patterns, Nurses'"[Mesh] OR “Professional-Patient Relations"[Mesh] OR “Health
Services Research"[Mesh] OR “Quality of Health Care"[Mesh] OR "quality"[Title/Abstract] OR "performance"[ Title/Abstract]OR behaviour [Title/Abstract] OR
behaviors [Title/Abstract] OR behaviour [Title/Abstract] OR behaviours [Title/Abstract] OR "disparities"[Title/Abstract] OR "disparity"[Title/Abstract] OR
"gap"[Title/Abstract] OR "gaps"[Title/Abstract] OR "measure"[Title/Abstract] OR "measurements"[Title/Abstract] OR “adherence"[Title/Abstract] OR
Inequity[Title/Abstract] OR equity[Title/Abstract] OR inefficiency[Title/Abstract] OR efficiency[Title/Abstract] OR efficient[Title/Abstract]) AND ((eng[Language])
OR chi[Language]) NOT “Autobiography”’[ptyp] NOT “Bibliography”[ptyp] NOT “Biography”’[ptyp] NOT “Consensus Development Conference”[ptyp] NOT
“Consensus Development Conference, NIH”[ptyp] NOT “Corrected and Republished Article”[ptyp] NOT “Dataset”[ptyp] NOT “Dictionary”[ptyp] NOT
“Directory”’[ptyp] NOT “Duplicate Publication”[ptyp] NOT “Electronic Supplementary Materials”’[ptyp] NOT “Festschrift”[ptyp] NOT “Interactive Tutorial”[ptyp]
NOT “Legal Cases”[ptyp] NOT “Letter”[ptyp] NOT “News”[ptyp] NOT “Patient Education Handout”[ptyp] NOT “Periodical Index”[ptyp] NOT “Personal
Narratives”[ptyp] NOT “Portraits”[ptyp] NOT “Published Erratum”[ptyp] NOT “Retracted Publication”[ptyp] NOT “Retraction of Publication”[ptyp] NOT “Twin
Study”[ptyp] NOT “Video-Audio Media”[ptyp] NOT “Webcasts”[ptyp]

Search (China[Title/Abstract] OR Chinese[Title/Abstract]) AND (“primary health care"[Mesh] OR "General Practice"[Mesh] OR "General Practitioners"[Mesh] OR 6040
"Physicians, Family "[Mesh] OR "Community Health Services"[Mesh] OR "Delivery of Health Care"[Mesh] OR "township hospital"[Title/Abstract] OR "township
health centre"[Title/Abstract] OR "township health centre"[Title/Abstract] OR "community health station"[Title/Abstract] OR "village clinic"[Title/Abstract] OR
"community health centre"[Title/Abstract] OR "community health centre"[Title/Abstract]) AND (“manpower"[Mesh] OR “Education, Public Health
Professional"[Mesh] OR “Education, Professional"[Mesh] OR “Education, Medical, Continuing"[Mesh] OR “Professionalism"[Mesh] OR “Career Choice"[Mesh]
OR “Career Mobility"[Mesh] OR "human resources"[Title/Abstract] OR "retention"[Title/Abstract] OR "incentives"[Title/ Abstract] OR "salary"[Title/Abstract] OR
"professional medical master"[Title/Abstract] OR Motivation[Mesh] OR “Salaries and Fringe Benefits”[Mesh] OR “Staff Development”[Mesh] OR “Inservice
Training”[Mesh] OR “Training Support”’[Mesh] OR “Physician Incentive Plans”[Mesh] OR “Employee Incentive Plans”[Mesh] OR “Personnel Management”[Mesh]
OR “Health Resources”’[Mesh] OR incentive[ Title/Abstract] OR motivation[Title/Abstract] OR motivations|Title/Abstract] OR motivating[Title/Abstract] OR
salaries[Title/Abstract] OR income[Title/Abstract] OR wage[Title/Abstract] OR wages[Title/Abstract] OR "financial reward"[Title/Abstract] OR "financial
rewards"[Title/Abstract] OR "fringe benefit"[Title/Abstract] OR “fringe benefits"[Title/Abstract] OR train[Title/Abstract] OR training[Title/Abstract] OR
trainings[Title/Abstract] OR scholarship[Title/Abstract] OR scholarships[Title/Abstract] OR education[Title/Abstract] OR educational[Title/Abstract] OR "career
development"[Title/Abstract] OR "development opportunity"[Title/Abstract] OR "development opportunities"[Title/Abstract] OR "resource
availability"[Title/Abstract] OR “resources availability"[Title/Abstract] OR "working condition"[Title/Abstract] OR "working conditions"[Title/Abstract] OR *“work
condition"[Title/Abstract] OR "work conditions"[Title/Abstract] OR "working environment"[Title/Abstract] OR "working environments"[Title/Abstract] OR "work
environment"[Title/Abstract] OR "work environments"[Title/Abstract] OR "human resource management"[Title/Abstract] OR "human resources

management"[ Title/Abstract] OR "personnel management"[Title/Abstract] OR “Personnel Turnover”’[Mesh] OR “Emigration and Immigration”[Mesh] OR Personnel
Loyalty[Mesh] OR “Professional Practice Location”[Mesh] OR attraction[ Title/Abstract] OR attracting[ Title/Abstract] OR attract[Title/Abstract] OR
attracted[Title/Abstract] OR attracts[Title/Abstract] OR retaining[Title/Abstract] OR retain[Title/Abstract] OR retained[Title/Abstract] OR retains[Title/Abstract] OR
recruitment[Title/Abstract] OR recruiting[Title/Abstract] OR recruit[Title/Abstract] OR recruited[Title/Abstract] OR recruits[Title/Abstract] OR
migration[Title/Abstract] OR migrate[Title/Abstract] OR migrating[Title/Abstract] OR migrated[Title/Abstract] OR migrates[Title/Abstract] OR
immigration[Title/Abstract] OR immigrate[Title/Abstract] OR immigrating[Title/Abstract] OR immigrated[Title/Abstract] OR immigrates[Title/Abstract] OR
emigration[Title/Abstract] OR emigrate[Title/Abstract] OR emigrating[Title/Abstract] OR emigrated[Title/Abstract] OR emigrates[Title/Abstract] OR
mobility[Title/Abstract] OR turnover[Title/Abstract] OR "brain drain"[Title/Abstract]) AND ((eng[Language]) OR chi[Language]) NOT “Autobiography”[ptyp]
NOT “Bibliography”[ptyp] NOT “Biography”’[ptyp] NOT “Consensus Development Conference”[ptyp] NOT “Consensus Development Conference, NIH’[ptyp]
NOT “Corrected and Republished Article”[ptyp] NOT “Dataset”[ptyp] NOT “Dictionary”[ptyp] NOT “Directory”[ptyp] NOT “Duplicate Publication”[ptyp] NOT
“Electronic Supplementary Materials”[ptyp] NOT “Festschrift”’[ptyp] NOT “Interactive Tutorial”[ptyp] NOT “Legal Cases”[ptyp] NOT “Letter”’[ptyp] NOT
“News”[ptyp] NOT “Patient Education Handout”[ptyp] NOT “Periodical Index’[ptyp] NOT “Personal Narratives”[ptyp] NOT “Portraits”[ptyp] NOT “Published
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Search topic

Insurance

Financial

Structural

Query Items found

Erratum”[ptyp] NOT “Retracted Publication”[ptyp] NOT “Retraction of Publication”[ptyp] NOT “Twin Study”’[ptyp] NOT “Video-Audio Media”[ptyp] NOT
“Webcasts”[ptyp]

Search (China[Title/Abstract] OR Chinese[Title/Abstract]) AND (“primary health care"[Mesh] OR "General Practice"[Mesh] OR "General Practitioners"[Mesh] OR 647
"Physicians, Family "[Mesh] OR "Community Health Services"[Mesh] OR "Delivery of Health Care"[Mesh] OR "township hospital"[Title/Abstract] OR "township
health centre"[Title/Abstract] OR "township health centre"[Title/Abstract] OR "community health station"[Title/Abstract] OR "village clinic"[Title/Abstract] OR
"community health centre"[Title/Abstract] OR "community health centre"[Title/ Abstract]) AND (“Insurance, Health"[Mesh] OR “out-of-pocket”[ Title/Abstract] OR
“New Rural Cooperative”[Title/Abstract] OR affordability[ Title/Abstract] OR affordable[ Title/Abstract] OR catastrophic[Title/Abstract] OR "urban resident basic
medical insurance"[Title/Abstract] OR "cooperative medical scheme "[Title/Abstract] OR "NCMS"[Title/ Abstract] OR “financial protection”[Title/Abstract]) AND
((eng[Language]) OR chi[Language]) NOT “Autobiography”’[ptyp] NOT “Bibliography”[ptyp] NOT “Biography”’[ptyp] NOT “Consensus Development
Conference”[ptyp] NOT “Consensus Development Conference, NIH”[ptyp] NOT “Corrected and Republished Article”[ptyp] NOT “Dataset”[ptyp] NOT
“Dictionary”[ptyp] NOT “Directory”[ptyp] NOT “Duplicate Publication”[ptyp] NOT “Electronic Supplementary Materials”[ptyp] NOT “Festschrift”’[ptyp] NOT
“Interactive Tutorial”[ptyp] NOT “Legal Cases”[ptyp] NOT “Letter”’[ptyp] NOT “News”[ptyp] NOT “Patient Education Handout”[ptyp] NOT “Periodical
Index”’[ptyp] NOT “Personal Narratives”[ptyp] NOT “Portraits”[ptyp] NOT “Published Erratum’[ptyp] NOT “Retracted Publication”[ptyp] NOT “Retraction of
Publication”[ptyp] NOT “Twin Study”’[ptyp] NOT “Video-Audio Media”[ptyp] NOT “Webcasts”[ptyp]

Search (China[Title/Abstract] OR Chinese[Title/Abstract]) AND (“primary health care"[Mesh] OR "General Practice”[Mesh] OR "General Practitioners“[Mesh] OR 1540
"Physicians, Family "[Mesh] OR "Community Health Services"[Mesh] OR "Delivery of Health Care"[Mesh] OR "township hospital"[Title/Abstract] OR "township
health centre"[Title/Abstract] OR "township health centre"[Title/Abstract] OR "community health station"[Title/Abstract] OR "village clinic"[Title/Abstract] OR
"community health centre"[Title/Abstract] OR "community health centre"[Title/Abstract]) AND (“Healthcare Financing"[Mesh] OR “Remuneration"[Mesh] OR
“Capital Financing"[Mesh] OR "Health Resources"[Mesh] OR “Resource Allocation"[Mesh] OR payment|[Title/Abstract] OR subsidy[ Title/ Abstract] OR
subsidies[Title/Abstract] OR budget[Title/Abstract] OR fund[Title/Abstract] OR resource[Title/Abstract] OR resources[Title/Abstract] OR resourcing[Title/Abstract])
AND ((eng[Language]) OR chi[Language]) NOT “Autobiography”’[ptyp] NOT “Bibliography”[ptyp] NOT “Biography”[ptyp] NOT “Consensus Development
Conference”[ptyp] NOT “Consensus Development Conference, NIH”[ptyp] NOT “Corrected and Republished Article”[ptyp] NOT “Dataset”[ptyp] NOT
“Dictionary”[ptyp] NOT “Directory”[ptyp] NOT “Duplicate Publication”[ptyp] NOT “Electronic Supplementary Materials”[ptyp] NOT “Festschrift”[ptyp] NOT
“Interactive Tutorial”[ptyp] NOT “Legal Cases”[ptyp] NOT “Letter”’[ptyp] NOT “News”[ptyp] NOT “Patient Education Handout’[ptyp] NOT “Periodical
Index”[ptyp] NOT “Personal Narratives”[ptyp] NOT “Portraits”[ptyp] NOT “Published Erratum”[ptyp] NOT “Retracted Publication”[ptyp] NOT “Retraction of
Publication”[ptyp] NOT “Twin Study”[ptyp] NOT “Video-Audio Media”[ptyp] NOT “Webcasts[ptyp]

Search (China[Title/Abstract] OR Chinese[Title/Abstract]) AND (“primary health care"[Mesh] OR “General Practice"[Mesh] OR "General Practitioners“[Mesh] OR 3276
"Physicians, Family “[Mesh] OR "Community Health Services"[Mesh] OR "Delivery of Health Care"[Mesh] OR "township hospital"[Title/Abstract] OR "“township
health centre"[Title/Abstract] OR "township health centre"[Title/Abstract] OR "township health centres"[Title/Abstract] OR "township health centres"[Title/Abstract]
OR "community health station"[Title/Abstract] OR "village clinic"[Title/Abstract] OR "village clinics"[Title/Abstract] OR "community health centre"[Title/Abstract]
OR "community health centre"[Title/Abstract] OR "community health centres”[Title/Abstract] OR “community health centres"[Title/Abstract]) AND (“Organization
and Administration"[Mesh] OR “Health Policy"[Mesh] OR “Organizational Policy"[Mesh] OR “Referral and Consultation"[Mesh] OR “gatekeeping"[Mesh] OR
gatekeeper[ Title/Abstract] OR governance[ Title/Abstract] OR reform[Title/Abstract] OR referral[ Title/Abstract] OR “integrated health care”’[ Title/Abstract] OR
“three tier health care system”[Title/Abstract]) AND ((eng[Language]) OR chi[Language]) NOT “Autobiography”[ptyp] NOT “Bibliography”[ptyp] NOT
“Biography”’[ptyp] NOT “Consensus Development Conference”[ptyp] NOT “Consensus Development Conference, NIH”[ptyp] NOT “Corrected and Republished
Article”[ptyp] NOT “Dataset”[ptyp] NOT “Dictionary”[ptyp] NOT “Directory”’[ptyp] NOT “Duplicate Publication”[ptyp] NOT “Electronic Supplementary
Materials”[ptyp] NOT “Festschrift”’[ptyp] NOT “Interactive Tutorial”’[ptyp] NOT “Legal Cases”[ptyp] NOT “Letter”[ptyp] NOT “News”[ptyp] NOT “Patient
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Search topic

Query

Education Handout”[ptyp] NOT “Periodical Index”[ptyp] NOT “Personal Narratives”[ptyp] NOT “Portraits”[ptyp] NOT “Published Erratum”[ptyp] NOT “Retracted
Publication”[ptyp] NOT “Retraction of Publication”[ptyp] NOT “Twin Study”[ptyp] NOT “Video-Audio Media”[ptyp] NOT “Webcasts”[ptyp]

Items found
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Search topic

Structural

Financial

Insurance

Human resources

Quality

EHR system

Table A-2 Chinese literature from Chinese National Knowledge Infrastructure (CNKI)

Query

T=EREE+EEET+ AR LE +HRET+HEKEE + S NET+ £ NIEE AND TI=

BRSO HERCES 2D SRS

T=ERIE +ERET + R LE +#]HEET + R IE+ S HEF + SN I4E AND T= 2%+ B+ M+ X%
AR iME PR RITAREE

T=EEIE+ERET +ARRE +#HEKET +#RIE+ S NET + S NI4E AND TI=ER+ R+ B4+ 1k
W+ FRE THERNEGEE - HIU+ BN R+ BT+ AREE+ KB

T=EERIS +EEREET + R L5 +#HKET +EXKIE+ S HET + £ NI 4 AND T= AN ER+ AR R+ %
B>+ 3m -+ Bl & B+ B ALK+ 3E Y+ 1R+ A RBES + BB+ B AND HX=Y

TEEREIE+ERET + RS +HRET + KL+ S NEfF+ 2 NEL AND AB=EBfTRE+RSRE+ 2
EHRE+ABAEBEN+RERABN+EF RSV RENF + RMNE+ BIE+ BR+ B AR+ RS TR

T=EERI4 +EEREET + R L5 +#HKET +EXKIE+ S HET + £ N I4 AND T=EERK + BRI +15

BEA+ BT+ RERHE

HRER &Y

Items found

Journal articles: 415
Doctoral thesis: 4

Master thesis: 62

Journal articles: 133
Doctoral thesis: 4

Master thesis: 19

Journal articles: 63
Doctoral thesis: 2

Master thesis: 16

Journal articles: 161
Doctoral thesis: 3

Master thesis: 59

Journal articles: 699
Doctoral thesis: 37

Master thesis: 304

Journal articles: 88
Doctoral thesis: 1

Master thesis: 21
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Search topic

Medications

Query

T=ERIE +EEREM+ AR IE +HERETN+HEKIE + S REFN £/ TEE AND T=EXHY+ EH + HRE
M+ HREE+VARNIR+AREN+ AR+ AREER

Items found

Journal articles: 153
Doctoral thesis: 2

Master thesis: 36
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D. Evolution of the National Basic Public Health Service Program

Year 2009 | 2010 | 2011 | 2012 | 2013 | 2014 | 2015 | 2016 | 2017
Funding, Yuan per capita 15 15 25 25 30 35 40 45 50
Residents’ health records N, N, J J J J J J J
Health education J J J J J J J J J
Child health management J J N J J J J J J
Maternal health care J J J J J J J J J
Elderly health management N J J J J J J J J
Vaccination J J J J J J J J J
Reporting of infectious diseases and public health emergencies ~ J J ~ N N N N N
Health management for hypertension N J J J J J J J J
Health management for type-2 diabetes N N N, N N N N N, N,
Health management for psychosis J J v v J J J N N
Health supervision - _ J J J J J J J
Traditional Chinese medicine health management - - - - N N, N, N, N,
Health management for tuberculosis — — - - - - J J J
Contraceptive device - - - - - - - J
Health promotion - - - — — — _ J
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E. The scope of the clinical care provided in primary health care institutions in
China

Community : Community : Township iViIIa o clinics
health center : health station : health center : 9

Clinical conditions

145%.

11.0%.

L 9.6%.
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8%
__________________________________________________ 6.5% | 8.
__________________________________________________ 45% ... 6% 53%

__________________________________________ 41% 3%
__________________________________________________ 30% . 1 23%
..................................... 28%: i 15%
.................................................. 27% . .......5..23%.
............................................. 24% . 20%
__________________________________________________ 2.0% L 13%
__________________________________________________ 209 oo 06%.
....................................... 2.0% - a4%.
............................. 1.9% . 04%
............................................. 1.8% ; - 04%
Dysmenorrhoea S L% S 12%.
Choleystitis. .. L LS%L i 14%
Toothache ... ... 15%
Menopausalsyndrome .
Cholelithiasis ... . ... .
Idigpathic headache .
Haemorrhoids . . .
Asthma

Convulsion in children

[

0%

To understand the scope of the clinical care provided in primary health care institutions in China, we
asked the 10,626 primary health care physicians and village doctors involved in our survey to identify
the top five clinical conditions that they encounter in regular practice. In community health centres and
community health stations, the most commonly identified conditions were common cold (14-5% and
19-1%, respectively), followed by hypertension (11-0% and 11-5%), diabetes (9-6% and 9-0%),
chronic bronchitis (8-7% and 8:6%), and acute bronchitis (8-1% and 8-6%). Doctors at township health
centres and village clinics identified common cold (13-6% and 19-5%, respectively), acute bronchitis
(9-0% and 10-7%), and chronic bronchitis (8-5% and 10-5); however, they more often identified
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gastritis (7-5% and 10-3%) and diarrhea (5-3% and 11-7%) than hypertension (7-9% and 9-8%) and
diabetes (4-6% and 4-6%).
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F. Prevalence, awareness, treatment, and control rates of hypertension from large-sample population studies after 2009
Year of Population ) ) ) Prevalence (%) Awareness (%) Treatment (%) Control (%)
Study tud Sampling Number of sites Sample size
study (years) Total Rural  Urban  Total Rural Urban  Total Rural Urban  Total Rural  Urban
Wang ZWS,let al. 2012 - Stratified multls_tage 262 (city Ie\_/el) from 31 451 755 3.2 231 23.4 469 447 50.9 407 38 458 153 131 19.4
2018 2015 >18 random sampling provinces
Lu P, et al. 2017 22014 ; 3575 Convenience sampling -4t (County leve from 81 yog 905 447 41 425 447 438 463 301 282 334 72 61 91
017 provinces
LiYC, estoal. 2016 2013 - >18 Stratified multistage 605 (county level) from 31 174 621 7.8 316 323 31.9 201 325 26.4 14.9 26.8 9.7 5.5 101
2014 random sampling provinces
YangL,etal. 2016 54 >15 Stratified multistage 10 (city level) from 19254 246 252 241 674 647 702 558 533 582 308 262 354
random sampling Zhejiang province
Fan L, et al. 2014 Stratified multistage 30 (county level) from ) ) ) )
79 2012 15-74 cluster sampling Henan province 18 772 26-6 NA NA 46-0 NA NA 357 NA NA 10-4 NA NA
Yin MH,7e7t al. 2011 - > 45 Four-stage stratified 150 (county level) from 28 13583 4.7 NA NA 57.9 NA NA 46-4 NA NA 23.4 NA NA
2016 2012 cluster sampling provinces
BIZQ etal 2014 popy 18-69 Four-stage cluster 20 (county level) from 14230 234 246 208 345 314 429 275 246 356 149 139 177

sampling

Shandong province

NA: not available.
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G. Lifetime health and cost consequences prediction based on a state-transition simulation

model

We used a state-transition simulation model to predict the lifetime health and cost consequences of cardiovascular
disease (CVD) and hypertension in the 1.7 million individuals in the China Patient-centred Evaluative Assessment
of Cardiac Events (China PEACE). Specific outcomes include life expectancy, Quality-adjusted Life Years
(QALYs), antihypertensive drug cost, CVD event cost, chronic CVD management cost, and productivity. The
projected health and economic effects are rescaled and age- and gender- standardized to represent the entire Chinese
population aged 35 to 75 years.

In the model, we simulated four scenarios for different proportions of hypertension awareness, treatment and
control: 1) Current, 2) All-aware, 3) All-treated, and 4) All-controlled. The “all-aware” scenario assumes that all
hypertensive individuals are diagnosed but the diagnosed individuals are only proportionally treated and controlled;
the “all-treated” scenario assumes that all hypertensive individuals are treated but the treated individuals are only
proportionally controlled (based on the treatment and control proportions in the current scenario); and the “all-
controlled” scenario assumes that all hypertensive individuals are controlled. Therefore, the “awareness gap” is
defined as the gap between the all-aware scenario and the current scenario; the “treatment gap” is defined as the gap
between the all-treated scenario and the current scenario; and the “control gap” is defined as the gap between the all-
controlled scenario and the current scenario (see the figure below).

L3 ¥ L3
1 1 1
1 1 1
0.9 1 1 1
1 1 1
1 1 1
0.8 1 1 1
1 1 1
1 1 1
07 1 1 1
Awareness Treatment Control

0.6 Gap Gap Gap
1 1 1
1 1 1
1 1 1
05 I 1 I
1 1 1
1 1 1
04 1 1 1
1 1
1 1
1 1
1 1
1 1
Y 1
1
1
1
1
1

%Aware %Treated %Controlled

*All percentages are among hypertensive individuals
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H. Primary health care professionals in China

Primary health care requires multidisciplinary professional teams that consist of doctors, nurses, pharmacists, and
other health workers. Different types of primary health care professionals, and the synergy between them, are crucial
for the system to provide comprehensive and high-quality services. In 2018, the primary health care workforce
consisted of approximately 1 310 000 physicians, 907 000 village doctors, 852 000 nurses, 147 000 pharmacists, and
106 000 technicians.*% As the backbone of the workforce, primary health care physicians and village doctors in
China have a unique portfolio in comparison with other countries. There were 471 000 licensed physicians or
licensed assistant physicians in urban areas, and 834 000 licensed physicians or licensed assistant physicians in
addition to 907 000 village doctors in rural areas.** It takes 5 years of medical education after 12 years of primary
and secondary education to become a licensed physician or 3 years of medical education after 12 years of primary
and secondary education to become a licensed assistant physician, and regular and assistant physicians must pass the
national practicing doctor (or assistant doctor) examination and periodic government assessments to maintain their
licenses.

It is worth noting that most physicians in China have not been trained to be, or qualify as, general practitioner as it is
defined in many other countries, since the development of China’s general practitioner training system began in
2011. Village doctors need only a technical school education (3 years of medical education after 9 years of primary
and secondary education) or 20 years of continuous practicing experience to work in village clinics. Village doctors
practice with a village doctor certificate, rather than a regular license, and cannot practice in other types of health
care institutions.
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I. Relevant key features of the State Council guidance on reform and development of

training and incentive mechanisms for general practitioners

Goals: To establish a comprehensive primary health care physician training system, to have five qualified primary
health care physicians available for every 10 000 residents in China by 2030.

Establish and strengthen a comprehensive primary health care physician training system

- Deepening undergraduate medical education reform

Medical schools should attach high importance to the development of general practice. All medical
students should receive training in the principles and practice of general practice. Medical schools should
be encouraged to develop a unit dedicated to general practice.

Qualified primary health care physicians with teaching potentials should be encouraged to become teaching
faculty.

Continue the implementation of tuition sponsorship for medical students who commit to primary health
care physician residency training after graduation in rural areas.

- Develop a postgraduate primary health care physician training system

General practice should be given preferential consideration with newly created standardised residency
training positions, with the aim of 20% of total positions dedicated to general practice by 2020.

General hospitals that have been certified as bases for standardized residency training should intensify
general practice training. They should establish clinical units of general practice and jointly train primary
health care physicians with primary health care institutions.

Training standards for primary health care physician trainers should be formulated. Promotion of the
trainers will be dependent upon the quality of their teaching. Hospitals that are standardized residency
training bases are encouraged to collaborate closely with medical schools.

- Strengthen continuous medicine education (CME) in general practice

Develop training guidelines on CME for primary health care physicians

Intensify the development of web-based programs. Enhance the role of county-level hospitals in providing
CME for primary health care physicians in rural areas.

Strengthen training on traditional Chinese medicine and rehabilitation in CME.

Encourage hospital doctors from other specialties to be re-trained to become primary health care
physicians.

Improve career attractiveness of primary health care physicians

- Reform the remuneration system for primary health care physicians

Raise the salary level of primary health care physicians at primary health care institutions to levels
equivalent to physicians within local county-level hospitals. Establish a mechanism of salary growth linked
to a pay-for-performance model.

Encourage primary health care institutions to recruit primary health care physicians who have completed
standardized residency training.

Include fee for “family doctor service” as an income component of primary health care institutions. Use
patients’ satisfaction rates and health outcomes as indicators of performance and link this with income.

- Improve the employment and management of primary health care physicians

County-level hospitals can recruit and allocate primary health care physicians who have undergone
standardised residency training to their subordinate township health centres. Similarly, township health
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centres can recruit assistant primary health care physicians who have undergone training and allocate them
to village clinics.

Introduce special measures for primary health care physicians who have completed the standardized residency
training to enhance their prospects for promotion.

Encourage non-governmental organizations to set up primary health care physician clinics. A two-way referral
system should be encouraged between general hospitals and these primary health care physician GP clinics.
Primary health care physician clinics operating on a non-profit basis should be allowed to enjoy similar
benefits and support as government-run primary health care institutions.

Elevate the social status of primary health care physicians with local and national awards.

Strengthen the development of primary health care physician capacity in deprived areas

Prioritize the allocation of assistant primary health care physicians who graduate from tuition sponsoring
schemes to village clinics and township health centres in deprived and remote areas. Develop free online CME
for primary health care physicians working in remote areas.

Expand the scope of “special primary health care physician posts programs” (posts created in addition to those
in established budgets) for deprived rural areas by increasing the financial subsidy for such programs from
central and local government treasuries.

Introduce special measures to enhance prospects for promotion for those who have practiced in deprived areas
for more than ten years after completing standardised residency training.

Safeguarding the implementation of policies

Strengthen organizational arrangements to ensure implementation of the above measures

Explore new mechanisms whereby financial rewards are provided to primary health care professionals through
using capitation fees from “family doctor service”, and a fee to be paid by family doctor teams to the hospital if
a patient is referred.

Ensure that all levels of government and other sources provide adequate funding for these measures, which will
be closely monitored.

Include primary health care physician training and implementation of this guidance as a part of the assessment
of progress in health care reform, with regular investigations and supervision.

Create a positive image of primary health care physicians and their roles through various forms of publicity.
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Executive Summary

As part of its health care reformB in the past decade, China has significantly increased

financialespite-the-trereasing investment and introduced favourable policies for primary
health care. However-aspart-of the-nation’s-health-carereform, there-is-evidenceof

widespread gaps in the quality-ef-primary-health-eare still exist, which has contributed to

missed opportunities to promote population health-ir-China—. In this review, we aim to

identify the causes for poor quality, and provide policy recommendations for improvement.

These gaps include suboptimal screening, diagnosis, and treatment of diseases, which lead-to

compromised health management-outcomes. System challenges include: few-suboptimal
education and training and-educational-oppertunitiesfortheof primary health care

practitioners; a fee-for-service payment system medel-that incentivizes testing and treatments

_ ive-of theirclinical-necessityover prevention; fragmentation of lack-ofintegration

between-clinical care and public health service; insufficient continuity of care throughout the

entire health care system. Now is an opportune time for China to strengthen the quality of its

primary health care as the government is shifting its reform attention to ‘improving quality

and enhancing efficiency (ti zhi zeng xiao, 325138 %K) - through-implementing-an-overarching

Additionally-the-government-could-alse-considertThe following recommendations merit

considerationaetiens: enhancement of the quality of training for primary health care

physicians and tailor continuing professional development for the current workforce;
establishment of performance accountability to incentivize high-quality and high-value care;

integration ofe clinical care with the basic public health services; and strengthening of the

coordination between primary health care institutions and hospitals. Additionally, China

should consider modernizing its PHC system through the establishment of a learning health

system built on digital data and innovative technologies that can combine tools for

accountability, efficiency, and improvement. Lessons from these strategiesFhese-strategies,—+

suceesstulhy-tmplemented; could serve as a model to other countries facing similar challenges.
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Introduction
As part of China’s health care reform effort to provide its citizens with universal and
equitable access to high-quality healthcare, primary health care (PHC) has received

considerable attention (appendix A;).! This focus is in recognition that the current hospital-

centric delivery system is costly and does not serve the changing needs of its ageing

population undergoing an epidemiologic transition-ef-#s-key-role-in-Hmproving-population
healtheconomic-developmentand-social-harmony.? China has introduced a number of

policies to build PHC-based integrated delivery, and the government has increased its funding

to these institutions by more than tenfold, from 19 billion yuan in 2008 to 197 billion yuan in

2018.35 The role of primany-healthcarePHC is further reinforced by the Healthy China 2030
Plan announced in 2016,° which introduces new directives for health development through
prioritizing prevention and primary care.

The effectiveness of these directives hinge on whether China can build a strong PHC

system with good quality of care.” Fo-strengthen-the-primany-health-care system-the

billionyuan-in-2008-t0-197 billionyuan-in2018.34 Nevertheless-despite-Despite significant

financial investment; and infrastructure building (appendix B) in the past decade, however,

there is evidence that the quality of PHC in China is still suboptimalthere-is-evidence-thatthe

guality-of primary-health-care-isstitb-subeptimal, which also contributes to missed

opportunities to promote population health and ean-tead-teto improve efficiency of service

delivery-wasted-resources-and-patient dissatisfaction.58

“In this review, we assess-summarize the evidence onthe quality of primarny-health

earePHC in China, analyse the causes for poor quality of care; and provide policy

recommendations for improvement. We adopt the European Primary Care Monitoring System
(EPCMS) assessment framework to guide our analyses (panel 2).%1° This framework
conceptualizes that both structural and process dimensions of a primary-health-carePHC
system contribute to three outcomes for primary-health-carePHC: quality, efficiency, and

equity. This review focuses on quality because it is essential for improving health outcome
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and gaining people’s trust. We base our analyses on a literature review (panel 3appendix) and
original data collection through the National Primary Health Care Survey (NPHCS).!! To
develop policy recommendations, we also conducted interviews with key stakeholders, front
Hines-line health workers, and policymakers, as well as evaluations of national and

international examples.

Current Quality of China’s Primary Health Care

In China, PHC institutions’ functions include providing generalist care and

implementing the National Basic Public Health Services Program (appendix D).° The EPCMS

framework specifies nine measures for quality of PHCprimary-health-care-{panel-2). In this

review, we focus on quality of diagnosis and treatment, prescribing behaviour, and quality of

chronic disease management, given the rising burden of non-communicable diseases (NCDs)
in China and the priorities of its overall health care reform for establishing gatekeeping

function of primanyr-health-carePHC. With respect to other measures covered by the EPCMS,

China has already achieved maternal and child health outcomes that approach those of

advanced economies,*? and universal neonatal vaccination was estimated to have prevented

30 million chronic Hepatitis B viral carriers.'® Unfortunately evidence on quality of mental

health care and health promotion in PHC system is not generally available.

Quiality of diagnosis and treatment

The quality of the diagnostic process and outcomes was low among PHCprimary-heatth-
eare providers. A study using incognito standardised patients with common illnesses
(dysentery and angina) in the western region showed that village doctors asked patients 18%
of the recommended questions and performed 15% of the recommended exams. Doctors

addressed Chinicians-addressed-enhy-36% of the essential questions or examinations necessary
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for a proper diagnosis and to protect patients from harm-, and correctly diagnosed ©ahy-26%

of the vilage-doctorscorrecthy-diagnosed-the-illnesses of these incognito standardised

patients.*

In another study using incognito standardized patient with classic pulmonary

tuberculosis symptoms, correct management proportions at township health centres (38%)

and village clinics (28%) were significantly lower than at county hospitals (90%)." There is a

significant variation of observed doctors’ behaviour within each group (township health

centres or village clinics) as well,*® which was similar in other middle-income countries.®

Prescribing behaviour
Overuse of antibiotics is common in primary-health-carePHC institutions.>”'® Systematic
reviews showed that the overall weighted average proportion of antibiotic use was over 50%

in PHCprimary-health-care institutions{appendix},?® much higher than the standard

recommended by WHO (<30%).2* A 2011 study based on a random sample of PHC

institutions in 6 provinces of China also revealed that a quarter of outpatient antibiotics

prescriptions and 68% of inpatient antibiotics prescriptions were inappropriate, and improper

remuneration incentives was considered a key driver for these prescribing behavior.?

Moreover, there was a preference of PHC doctors to use broad-spectrum antibiotics,® which

is deemed quality issue related to professional incompetence,?* and could induce the

emergence and spread of drug-resistant strains of microbes.?

Non-communicable diseases like hypertension are largely undertreated.Mereevert The

NRHCS-largest hypertension survey in China, the NPHCS, ir2046 found that one third of

patients with confirmed hypertension diagnosis took no antihypertensive medication, and

42% took only one medication with-and their blood pressure were uncontrolled-.?

Meanwhile, it found that approximately 8% of medications used were not guideline
guideline-recommended,?® while high-cost medications were more preferentially used than

their counterparts that were evidence-based and lew-costcheaper.?6-28 These results suggest
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that in addition to medication supply defect, physicians’ knowledge of and willingness to

adhere to new hypertension treatment guidelines are issues that need to be addressed.?®

Chronic disease management

With respect to risk-factershypertension and diabetes, the most common chronic

conditions encountered in PHC settings (appendix E),® there is evidence of shortfalls. For

examplehypertension, based on two recent nationally representative surveysstudies-en
hypertension-management, 03! the poor awareness (31-92% and 46-97%) and control rates

(9-£10% and 15-3%) (appendix)-indicated gaps in both public health service (i.e. population

screening) and clinical care (i.e. patient treatments), as well as poor integration between them

in PHC institutions-ef-primary-health-careproviders. Under-performance of PHC may explain

China’s much higher hypertension hospital admission rate (490 per 100 000 population)

compared with all OECD countries (average at 95 per 100 000 population).®?* Moreover,

tFhe poor performance in management and-contrel-of hypertension are estimated to lead to
compromised health outcomes and tremendous economic losses (panel 34).

For diabetes, a nationally representative survey in 2013 of 170,287 Chinese participants

found that only 37% of those with diabetes were aware of their diagnosis, and just 32% were

being treated.®* Another nationwide longitudinal survey from 2011 to 2015 identified a

decrease in health education coverage (from 76% to 70%) and persisted gaps in use of

examinations and treatments (from 79% to 81%), accompanied by an increase in both

diabetes-related hospital admission (from 4% to 6%) and readmission (from 19 to 28%).%®

China’s diabetes hospital admission rate had reached 260 per 100 000 population,® which

was much higher than most OECD countries (average at 141 per 100 000 population).®

Challenges in Structure and Process of Primary Health Care System

Using the EPCMS framework and drawing on existing literature and expert analyses, we

identified two structural (workforce development and remuneration system and income of

PHC providers) and two process (coordination of care and continuity of care) dimensions of
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China’s PHC system as core contributors for gaps in quality of PHC. #%Using-the ERCMS;

Workforce development

The levels of education and qualification among primary-health-carePHC professionals
are historicaly-low. In 2018, 25% of primary-health-carePHC physieians-doctors in
community health centres and 42% of township health centres had less than junior medical
college level of education (the requirement for a licensed assistant physician), which does
represents an improvement as the proportions have decreased from 41% and 60% respectively

in 2010.% Since the nationwide reform of graduate medical education was issued in 2011%,

training for general practitioners (GP), including specific medical school education and in-

service training, has been prioritized nationally. The number of gualified GP in China has

doubled (from 100 000 to 300 000).43 However, these qualified GPs constituted only a small

proportion (from 4% to 13%) of all doctors practicing in China’s PHC settings. Moreover,

due to a lack of qualified physicians, more than 20% of physieians-doctors practicing in

community health centres, township health centres, and community health stations were not

licensed (appendix H).>2° The lack of diverse multidisciplinary primary health care team

persisted, as the doctor-nurse ratio is 2.6 compared to 1.5 in the UK * which limits a

functional response to the needs of the community.*°

Substantial gaps exist in the in-service training of primary-health-carePHC professionals.
Primary-health-earePHC professionals in China are required to attend and earn a specific
number of credits in the Continuing medical-Medical edueation-Education{EME)}

programmes annually;-whi

developmentof- medicalscience.*! However, the NPHCS reported that more than a third of
physicians, nurses, and public health professionals in primary-heatth-earePHC institutions
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received no Continuing Medical EducationGME training-in 2016, with-the rate-being-highest

PHC professionals complained that they were too busy to attend trainings, and the trainings

failed to meet their needs due to poor contents and unqualified trainers.*? Furthermore, while

there is a plethora of guidelines and consensus statements issued by various academic and

professional bodies (e.g. in hypertension there are at least five clinical quidelines and thirteen

consensus documents from 14 bodies), the lack of one authoritative, national guidance for

each common condition has been an issue in the presence of a relatively poorly trained

workforce.

Remuneration system and income of primary health care providers

Traditionally, PHC providers (and all other health care providers) in China have been

reimbursed via the€hina'ssecial-health-insurance-sehemes-have-paid-all-health-care
providers-including-primary-health-care-institutionsthrough-a fee-for-service payment

system medel-according to a fee schedule set by the government, whether paid by social

health insurance or patients’ direct out-of-pocket payment. This fee schedule pays diagnostic

tests above cost and labour-intensive services (such as consultation) below cost. Providers

were also allowed to charge a 15% mark-up for prescription drugs.—Secial-asurance

aff: This payment
system created financial incentives forfee-for-servicepayment-model-encourages testing and
prescription writing-by-primary-health-care providers, irrespective of clinical necessity.8
Meanwhile, there are few incentives fer-primary-health-care-institutions-er-providers-to
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improve quality of care-erto-aveid-wastefulpractices. With-respectto-professionals’income;
tThe NPHCS found demenstrated-that payments for primary-health-earePHC physicians do

not reward quality and —Fthe bonuses for primary-health-care-PHC physicians that constitute

30% of their income were most often determined by the quantity, rather than the quality of

d-a-major-incentive forover-presecribing®®-In 2011, the Government introduced the

zero-drug mark-up policy, with the aim of removing providers’ incentives to over-

prescribeaddressing-this-isste. The removal of drug mark-up was designed to be coupled with

a fee schedule adjustment — increasing fees for more labor-intensive services and reducing

fees for diagnostic tests — to compensate providers for lost revenue from drugs and to reduce

incentives for diagnostic tests. Local governments were expected to increase fiscal subsidies

to providers as well. However, largely because of fragmented governance, simultaneous

implementation of these polices has proven difficult and evaluation studies find that removal

of drug mark-up has had mixed effects on reducing the inappropriate use of drugs, especially

antibiotic use.” Also, Altheugh-wel-intentioned; removal of drug mark-up hasthe-pelicy

severely affected the revenue of primary-health-carePHC institutions, where more than 50%

of the revenue typically comes from drug sales and the provider bonuses depend on drug
revenues.** Community and township health centres saw a roughly 40% decrease in drug-

related incomes since 2011 due to the removal ofprehibition-ea drug mark-ups.**-Fhe

was-determined-without-tyingto-the-quality-of care-*6 As a result, some primary-health

carePHC institutions apparently made up for their revenue loss by using more intravenous

treatment and diagnostic tests, and shifting outpatient care to inpatient care,>*® whereas
others seek to minimise the amount of clinical care they perform given that there is limited
net revenue to be earned. Their lack of willingness to provide clinical care have contributed in

some ways to increase in patients presenting at hospitals with minor ailments. 647
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Coordination of care

In China, usually PHC providers are not the point of first contact, nor do they coordinate

with specialty care. PHC institutions in China provided 53% (4-4 billion) of outpatient care in

2018, which had been declining notably from 62% in 2010,**® despite efforts to strengthen

the PHC system in the 2009 health care reform. In a survey covering 17 provinces, the most

common reasons that patients bypassed PHC institutions as they need clinical care was poor

capacity and skills of the professionals (32%).* In a 2013 study, 26% of patients responded

that they distrusted community health centres, compared with 6% for hospitals, moreover,

patients who knew or have seen doctors at community health centres were more likely to have

a negative view of, and an unwillingness to use community health centres.®® Moreover, as

residents of the local community don’t seek care at PHC institutions, the ability for PHC

institutions to perform public health functions under the National Basic Public Health Service

Program could be substantially compromised.

In 2015, the Chinese government issued guidelines for building a “tiered healthcare

delivery” system whereby each level of health care facility (tertiary, secondary and primary)

would deliver care according to their designated functions,* and care across the levels were

to be integrated and coordinated with bidirectional referral mechanisms through establishing

medical alliance or integrated systems.®2 In spite of some successful pilot experiences in local

areas like Shanghai, Shenzhen (Guangdong) and Tianchang (Anhui),>®%® scaling up of these

pilots have been slow and hindered by several factors. First, as hospitals and PHC institutions

are still primarily paid by fee-for-service, they compete for patients and have little incentives

to coordinate. Second, the social health insurance program, which covers 96% of the

population,* reimburse patients wherever they seek care without referral, so there is generally

no defined coordinating process. In addition, reimbursement for hospital care is more

generous than for care at PHC institutions thus incentivising patients to bypass PHC facility,

making it difficult for PHC providers to play the gatekeeping function. Third, electronic

patient records are not integrated and are seldom shared between PHC institutions and
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hospitals.?® Therefore, even though partnerships between hospitals and PHC institutions are

encouraged and have formed in many cities,> the association is thus far a loose one.

Within primary-health-carePHC institutions, the National Basic Public Health Service

Program could provide a basis for integration between clinical care and public health services.

=However, the reality

was suboptimal for two reasons. First, financing for public health services and clinical care

for-of the same primary-health-carePHC institutions came from different sources. While the

department-of-financegovernment directly funds a defined package of public health services,

clinical care is funded by social health insurance. Second, tFhere is almost no coordination in

monitoring, performance measurement, or management between the two programs. Thus,+a

practice as we observed as both researchers and practitioners, there is little workflow

interaction or information sharing between the two. For instance, in hypertension
management visits under the National Basic Public Health Service Program, patients can have
blood pressure measurement and lifestyle consultations by public health workers, but cannot
get antihypertensive prescriptions without attending the clinics. Also, resident health records
on public health services and medical records on clinical care are kept by two separate
information systems even for the same visit of the same patient and there is no linkage
between them. The poor care coordination is a hindrance particularly to managing NCDs.

Similarly for infectious diseases like tuberculosis, complete socio-demographic and clinical

information on individuals with presumptive tuberculosis cannot be linked across the

Infectious Disease Reporting System and the Tuberculosis Information Management System

due to the different identification numbers, even both of which were developed by the China

Centers for Disease Control and Prevention (CDC), thus analysis on characteristics of

individuals who did not complete the referral are not feasible.®® Finally, since many patients

do not seek first contact care (e.q. for acute self-limiting conditions) from PHC institutions,
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this severely limits the opportunity of integrating clinical care and public health services.

Continuity of care

Primary-health-carePHC institutions-providers are in a central position to coordinate a

person’s care needs, from prevention, disease management to curative careprovide-care

threugheut-a-person’s-Hfe-course. There are several barriers to overcome before this
aspiration becomes a reality. -including-the-absence-of patient-centred-care—In-one
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The concept of continuity of care entails several dimensions. First, ‘relational continuity”
encourages patients to enter into contractual arrangements with family doctors. However,
China does not make it compulsory for patients to see prirmary-health-earePHC providers as
their first contact. As the first step towards building a gatekeeping system, the government
has introduced a family doctor registration policy by which each resident would be registered
with a team of family doctor,* however, it is still in an early stage and its potential has yet to
be realised. Moreover, there is a general lack of patient awareness about the importance of
continuity of care. In a study in Beijing, patients’ strong preference for free choice between
general practitioners and specialists was not aligned with relational continuity with primary
health-carePHC.5°

Second, there is inadequate ‘informational continuity’ throughout the system. The
electronic medical record system in primary-health-carePHC institutions is still commonly
unavailable, fragmented, and isolated in its ability to integrate and analyse comprehensive
information about individual patients.® The establishment of the centralised resident health
record system in the National Basic Public Health Service Program for the entire catchment
populations potentially places primary-health-carePHC services in a position to take a cradle-
to-grave approach to managing health care. However, the potential to use these data goes
unfulfilled.

Third, with respect to ‘managerial continuity’, because primary-health-carePHC
institutions and hospitals are financed, governed, and managed separately,®* there are barriers
to ensuring consistency, coordination, and quality of care across sites of care. Thus, there are
few opportunities for different health care providers to maximise effectiveness of the joint

efforts and minimise waste-wastage from redundant actions and interventions.

Recommendations for Improvement
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To improve the quality of PHC in China, we propose recommendations for addressing

the structural and process weaknesses in the system. Overtime, China could primary-health

care-China-needs-to-modernize its-primary-health-care PHC system through the establishing

establishment of a learning platform for evidence generation and training, as well as

performance monitoring and promoting.®? These recommendations could guide China’s

action plans in terms of policy formulation and designing pilots to test the recommendations’

effects and feasibility. While-thelearning-platform-with-HinkedH—system-will-provide-the
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Enhance the quality of training for new and current primary health care

workforce

The State Council issued the guidance on reform and development of training and

incentive mechanisms for primary-health-carePHC physicians-has-included-a-comprehensive

(appendix_1).%* Despite this

promising-aspeet, a comprehensive range of detailed recommendations on the quality of

training are needed to address the wide variation in standards of medical school education-stiH

needs-to-be-addressed-urgenthy. First, tFhe Ministry of Education should consider working

closely with the National Health Commission to elevate and eleseh-monitor the quality of

training in medical schools and establish accreditation systems. In addition to training

gualified PHC physicians, d

}n-the-next decadeevery medical-school should-establish-a-departments of general

practice in medical colleges should also—Fhiswould serveto develop the academic discipline

and nurture the next generation of teachers and leaders, who will drive the agenda of primary

health-earePHC development ferward-and generate the evidence that is needed to strengthen
this field.

~Second, mMeasures should be implemented to ensure that students attain an appropriate

level of clinical competence, and be exposed to primary-heatth-carePHCfrom-the-very
beginning-of-theircurrictla-as-wek-as throughout the training. n-additionto-clinical

competenee-Increasingly training should prepare them to work in multi-professional teams,

and emphasis should atse-be placed on the importance of doctor-patient communication, for

example, empathy and shared decision-making, in building trust between patients and

primary-health-carePHC providers. Third, the government could also consider setting targets

for the percentage of medical graduates who would pursue post-graduate training in general
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practice,® and develop strategies for inspiring students to work in PHC, like exposing

undergraduate medical students to PHC and community health service early in the

curriculum.®®

In the training for current PHC workforce, Ferthe-management-of-many-clinical

al-clinical

practice guidelines need to be tailored for primary-health-carePHC settings and contain
feasible and affordable recommendations, including a patient-centred perspective with
integration of patients’ goals.®® These guidelines should focus on the use of cost-effective
diagnostic approaches and treatment measures, rather than on, for example, disease aetiology
or the pharmacology of medications. China would benefit from a body that oversees the
development of disease management protocols, with involvement of primary-health-carePHC
providers, which in turn could inform the training of primary-health-carePHC physicians on

appropriate and contextualised use. Additionally, incentives would help to motivate PHC

doctors to participate the Continuing Medical Education and other in-service training

programs, such as providing certifications that are meaningful in their career development

and ensuring incomes when they temporarily leave their posts for training.

In addition to doctors, the key role of nurses and other health workers in PHC should be

recognized and promoted. Specifically, recent pilot projects on nurse practitioner training,

including those that accept new graduates with bachelor degrees from School of Nursing in

medical colleges, and others that assign mid-career nurses to practise in PHC institution,

could be considered a promising way to strengthen PHC workforce, particularly for chronic

diseases management.®’
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Establish performance accountability to incentivize high-quality and high-value

care

There is a need for national quality measurement and improvement systems that are

linked with incentives to ensure that practices are monitored, outcomes are assessed, and

providers are held accountable. Systematic guality improvement requires not only

comprehensive indicators, reliable data, and in-depth analysis, but also financial and non-

financial incentive mechanisms. These measures need to be timely, accurate and actionable.

Relevant authorities, including the National Health Commission and the National

Healthcare Security Administration, could consider strengthening capacity of departments

responsible for health-care quality (e.g., the division of medical management in different

levels of Health Commissions and national and local Medical Quality Management and

Control Centers). The departments could be tasked with monitoring the quality of care

provision and provide feedback and support to address gaps in quality.

Social health insurance program’s payments to care providers should reward good

performance and outcome. Meanwhile publicly available data on care quality could increase

accountability, engender trust, and drive improvement. Performance in the management of

NCDs such as hypertension is a prime candidate for such initiatives. The newly established

National Primary Health Care Hypertension Management Office in China is an example

(panel 5).

Integrate clinical care with the-basic public health services

China should consider combining the public health budget with the social health

insurance budget and shifting the payment of PHC teams from fee-for-service to a capitation

payment method.58

capitation payment rate should be risk adjusted and the rate should cover costs for providing
health promotion, prevention, management, and clinical care by the primary-health-carePHC

physicians and teams. This will encourage primary-health-carePHC physicians to coordinate
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preventive care with clinical care, thereby leading to better management and better outcomes
for the patients.

The National Basic Public Health Service Program should consider emphasising that
clinical care, including appropriate prescribing of tests and medications, is essential to
achieve the goal of health management and disease control. At the national level, in addition
to the Centersfor Disease-Contrel-and-Prevention{CDC}, the leading professional institutions
for-related to the major diseases covered by the National Basic Public Health Service Program
could be involved in task definition, guideline development, implementation monitoring, and
performance assessment of the services. At the county level, an alliance between the CDC
and the county hospital could assume responsibility for the guidance and monitoring of the
National Basic Public Health Service Program. At the organisational level, primany-health
earePHC institutions should have full autonomy in personnel and financial management to
optimise the resource allocation and payment incentive with the aim to integrate clinical care
and basic public health services.

Most performance assessments of primary-health-carePHC institutions examine the
guantity of public health services provided, but assessments should also include additional
measures of clinical care processes (e.g., availability of basic medications and proportion of

appropriate prescriptions) and patient health outcomes (e.g., avoidable hospitalization,

incidence of stroke, heart attack, and premature death).

Strengthen the coordination between primary health care institutions and
hospitals

To establish a medical alliance or integrated delivery system as encouraged by the State
Council of China®® and recommended globally,” primarny-health-carePHC institutions and
hospitals need to closely coordinate their functions. In addition to vertical technical support
provided by hospitals to the primary-heatth-earePHC institutions within the same catchment
areas, deeper coordination between them should be implemented to best suit local contexts

(panel 56), with integrated systems for staff training, medication supply, health IT support,
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equipment procurement, and most importantly, alignment of economic interestsfinancial
management.’

To encourage primany-health-carePHC institutions and secondary or tertiary hospitals to
coordinate, it is essential to change the provider payment mechanism from one that pays each

facility separately, such as by fee-for-service, diagnosis-related-groups, to one that pays

according to the size of the population served and the quality of care delivered. focuseson

facilities-to-one-that fecuses-on-population—The aforementioned capitation payment methods

should cover services at the primary care level as well as the secondary care hospitals, and

eventually be extended to cover tertiary care level. The envisioned primary, secondary, and
tertiary care team would jointly manage the capitated funds. If there are-were savings, they

would be shared by the team. This gives incentives for the team to collaborate to invest in

prevention and health maintenance and to shift the locus of care to PHC institutions to reduce

However, there need to be outcomes assessments to ensure that people are not adversely

affected by the rationing of services to increase profit margins.

26



563

564

565

566

567

568

569

570

571

572

573

574

575

576

577

578

579

580

581

582

583

584

585

586

587

588

589

Improve information system towards building a learning primary health care

system

An integrated electronic health record system per citizen is needed to improve the quality

and efficiency in PHC institutions as well as the entire health care system (panel 7). China

should address the challenges in the two core information technology (IT) systems in PHC

institutions — the Residents Health Record System for basic public health services and the

Electronic Medical Record System for clinical care.® First, clinical IT systems like Electronic

Medical Records should be available in all PHC institutions, including village clinics.

Second, the development and deployment of clinical IT systems in PHC institutions need to

be centralised, with standardised data structures, definitions, use of appropriate classification

systems such as International Classification of Primary Care,” to ensure integration and

interoperability. Third, the Residents Health Record System that was implemented nationwide

in the National Basic Public Health Service Program should be integrated with the delivery of

clinical care, to ensure that the health data can be used to facilitate appropriate and efficient

clinical practice. Fourth, the Electronic Medical Record Systems in PHC should be linked

with the ones used in secondary and tertiary hospitals to facilitate patient referrals.
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Over time, China should aim to build a learning PHC system that is data-driven and

technology-enabled, with a real-time, high-performance IT system that can capture, organise,

and normalise data from many sources, maintain data securely, grant access to data

selectively, and provide the computational power to rapidly analyse data. The system should

be able to produce insights and discoveries about the temporal quality of services, the

comparative effectiveness of alternative strategies, and the underlying causal factors for the

results being achieved, as well as to make them available to policy makers and researchers.

Equally important, the system should ensure that professionals are practicing at the top

level of their training and in accordance with the most up-to-date evidence, with the IT

support. Specifically, based on integrated data platform, there could be three IT tools that

apply innovative technologies for staff training, decision support, and quality control,

working in synergy.

First, in-service training tools that are extended through internet and mobile internet.

Online training could be an efficient way to train millions of PHC professionals in a vast

country with wide access to the internet.” Such digital learning could potentially facilitate

adaptive and personalised courses based on individual abilities. Chira-rew-has1-2billion4G

Second, decision support tools that are enhanced by artificial intelligence (Al). In

addition to tFhe basic function of decision support tools, including-sheuld-inelude guideline

individualcharacteristics, remindersfor-dosage calculations-adjustments-and-caleulations,

andalertsfor petential-contraindications alerts;and-prevention-of-adverse-drugreactions:

Additionally, Al algorithms can enable these tools to generate new knowledge en-efficacy;

traditional-trials;-with designedly analysing data from the ongoing delivery of care {panet-4).
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Third, quality monitoring and feedback tools that are based on big data. Ferguatity

monitoringthe-Ttechnologies can, on the one hand, facilitate data integration from multiple

and-death-registry in quality monitoring, ; to provide a perspective on a broad array of the
process and outcomes of care—Ferfeedbackthe-technologies-wil; on the other hand, enable

targeted and timely analysis, with performance benchmarks determined in consideration of

notonly-the literaturebut-alse-the local epidemiologic profiles and PHC characteristics ef-the

Conclusion

During the past decade of health- care reform, China prioritised the investment in its
primary-health-carePHC system;-h. However, the system is currently facing challenges in

providing high-quality and high-value care to the population; because of the shortfalls in

several dimensions. We suggest a series of recommendations for China to implement or pilot-

test with the goal to improve quality of PHC. In time, these would transform China’s delivery

system from en-the
would-be-transformed-inte-one that is hospital-centric to an integrated system anchored

inprimany-health-care PHC and enabled by the latest technology and data. A strong and high
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guality PHC system will help China to achieve the social benefits enshrined in the national

Healthy China 2030 strategy. -eentric-with-efficient-data-driven-and-technelogy-enabled
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Panels

Panel 1. Key messages

1.

In addition to general practitioner education, China could consider tailoring

At primary health care level, clinical care and public health services need to be

6.5.  The-gevernmentecould-encourage-cCoordination between primary care and hospital

6.

In China, there is evidence of widespread gaps in the quality of primary health care,
which leads to suboptimal population health and significant economic impact.

The shortfalls of primary health care system include: lack of training and
educational opportunities for the practitioners; the fee-for-service model that
incentivizes unnecessary testing and treatments; lack of integration between clinical

care and public health service, as well as between health care sectors; insufficient

continuity of care throughout the entire health care system.

continuing training for the current primary health care workforce, in which online
platform could cover a vast number of professionals and facilitate adaptive

programs based on individual abilities.

integrated, with respect to provider payment, guideline recommendations, and

performance assessment, to bring synergy in disease and health management.

care can be incentivized through thea population-based capitation payment system

methodthstrancepohiey-and an IT platform; to match the capabilities of different

institutions with the comprehensive needs of the population.

China needs performance measurement and accountability in its primary health care
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with comprehensive indicators, reliable data, and in-depth analysis, as well as
financial and non-financial incentive mechanisms.

The primary health care system should increasingly be configured to be a learning

platform for knowledge generation and utilization, which is built on digital data and

innovative technologies, particularly for staff training, decision support, and quality

control.
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939  Panel 2. European Primary Care Monitoring System: dimensions and features of

940  primary care

approach.®

The European Primary Care Monitoring System was established to assess the primary care
comprehensively in 31 European countries. An assessment framework was developed to
create a model for holistic analyses of primary care, with relevance, precision, flexibility,
and discriminating power. A panel of primary care experts conducted a systematic review
of the primary care literature published between 2003 and July 2008, to generate an
overview of: 1) the dimensions of primary care; 2) essential features per dimension; 3)
applied indicators to measure the features. The resulting framework describes the key
dimensions of primary care systems at three levels: structure, process, and outcome level

(elaborated in the table below), which was inspired by Donabedian’s health system analysis

Primary care dimensions and features

Level

Dimension

Feature

Structure

Governance of the

primary care

1. Health (care) goals; 2. Policy on equity in access; 3.

(De)centralization of primary care management and service

system development; 4. Quality management infrastructure; 5.
Appropriate technology in primary care; 6. Patient advocacy;
7. Ownership of primary care practices; 8. Integration of
primary care in the health care system.

Economic 1. Health care expenditure; 2. Primary care expenditures; 3.

conditions of the
primary care

system

Health care funding system; 4. Employment status of primary
care workforce; 5. Remuneration system of primary care

workforces; 6. Income of primary care workforce.

Primary care
workforce

development

1. Profile of primary care workforce; 2. Recognition and
responsibilities of primary care disciplines; 3. Education and
retention; 4. Professional associations; 5. Academic status of
primary care disciplines; 6. Future development of primary

care workforce.
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Process Access to primary 1. Availability of primary care services; 2. Geographic access
care services of primary care services; 3. Accommodation of accessibility
(incl. physical access); 4. Affordability of primary care
services; 5. Acceptability of primary care; 6. Utilisation of
primary care services; 7. Equality in access.

Continuity of care 1. Longitudinal continuity of care; 2. Informational continuity
of care; 3. Relational continuity of care; 4. Management
continuity of care.

Coordination of 1. Gatekeeping system; 2. Primary care practice and team

care structure; 3. Skill-mix in primary care; 4. Integration of
primary care-secondary care; 5. Integration of primary care
and public health.

Comprehensiveness | 1. Medical equipment available; 2. First contact for common

of primary care health problems; 3. Treatment and follow-up of diseases; 4.
Medical technical procedures and preventive care; 5.
Mother/child/reproductive health care; 6. Health promotion.

Outcomes | Quality of primary | 1. Prescribing behaviour of primary care providers; 2. Quality

care

of diagnosis and treatment in primary care; 3. Quality of
chronic disease management; 4. Quality of mental health care;
5. Quality of maternal and child health care; 6. Quality of
health promotion; 7. Quality of preventive care; 8.

Effectiveness; 9. Practice safety.

Efficiency of

primary care

1. Allocative and productive efficiency; 2. Technical
efficiency; 3. Efficiency in performance of primary care

workforce.

Equity in health

1. Equity in health.
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Panel 3. Literature search strategy

To summarise the findings of studies on China’s primary health care system, we

searched the PubMed/Medline and CNKI (China National Knowledge Infrastructure)

database in October 2019 (appendix C), to identify relevant studies on seven domains of

primary health care (structural, human resources, electronic health record system, financial,

insurance, medications, and quality of care) in China. In the PubMed/Medline, we used

MeSH and free text terms in conjunction to increase sensitivity to potentially appropriate

literature. The MeSH terms include "primary health care", "General Practice", "General

Practitioners", "Physicians, Family ", "Community Health Services", "Delivery of Health

Care", and terms for each specific domain. Search terms and all their possible synonyms

and spellings were identified and used in the search strategy. In the database of CNKI, we

used similar strategy to include literature published in Chinese journals.
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F45 Panel 34. Hypertension control in primary health care, as well as the lifetime health and

946  cost consequences in China

There are more than 270 million patients with hypertension in China.”* However, in
population based studies of hypertension using large samples done after the launch of the
programme, nationwide or in specific regions of China,?53%3%757 increased prevalence, low
awareness, low treatment, and poor control of hypertension were found (appendix F), as
well as wide variation in the results because of differences in the methodologies (e.g.,
differences in sampling and age groups included) among studies. Based on two reported
national representative surveys, approximately one in four adults had hypertension in the
period 2012-25.%3 Awareness and treatment rates were unsatisfactory among patients
with hypertension, which translated into poor control of blood pressure overall (9-7% and
15-3%%).

Poor control of cardiovascular risk factors in the Chinese population could ultimately result
in compromised health outcomes. Based on the findings in the largest study on
hypertension management in China,? we used a state-transition simulation model to
predict the lifetime health lost (appendix_ G).2° Among 1-7 million Chinese adults aged 35—
75 years, gaps in awareness of hypertension result in a total of an estimated 3 336 000
years of life lost and 3 829 000 quality-adjusted life years (QALYS) lost; the treatment gap
results in an estimated 6 318 000 years of life lost and 7 251 000 QALYSs lost; and the
control gap results in an estimated 24 914 000 years of life lost and 28 657 000 QALY
lost.

The suboptimal risk control and lost opportunities to prevent or mitigate disease at the
primary care level in China has also had tremendous cost consequences. In the same state-
transition simulation mode, the projected costs of antihypertensive drugs, cardiovascular
disease event and management, and productivity were predicted from the gaps in
hypertension awareness, treatment, and control. It would cost ¥125 million (discounted at

3% per year) per year to fill the awareness gaps, but reaching that scenario would save
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¥486 million annually in event costs averted (including both acute and chronic care costs);
it would further prevent a discounted productivity loss of ¥2691 million and monetised
QALY losses of ¥2609 million per year. Overall, the economic losses due to the gaps in

hypertension awareness, treatment, and control would be ¥5661 million, ¥10 722 million,

and ¥35 331 million per year.

Categories of economic impact due to gaps in hypertension awareness, treatment, and

control (per year, in millions of 2015 yuan)

Awareness Treatment Control

gap gap gap
Decreased antihypertensive drug cost 151 286 1029
Decreased antihypertensive drug cost (discounted) 125 237 854
Increased cardiovascular disease event cost 548 1039 3085
Increased cardiovascular disease event cost

486 920 2725
(discounted)
Productivity loss 3 064 5802 18 230
Productivity loss (discounted) 2691 5097 15938
Monetized discounted quality-adjusted life years lost 2 609 4942 17 521
Total economic loss 5661 10722 35331
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958
D59  Panel 65. A national initiative on improving hypertension-managementthreugh-primary

960  health care — the National Primary Health Care Hypertension Management Office

Diseasesto-establish-tThe National Primary Health Care Hypertension Management Office
was established in March 2017 with the —Fhe-main-charge-ef-the-Office-was to develop

strategies and practices ways-to improve hypertension management nationwide and to

serve as a model for other services in the program (see figure below).
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In practice, the Office developed five key strategies-specificaly-fortheprimary-health-care

China—Fhese-strategiesare: 1) a new clinical practice guideline; 2) a set of performance

indicators; 3) a quality assessment system; 4) training and certification mechanisms; and 5)

health education platforms.

Clinical practice guideline

With significant input from clinical and public health opinion leaders, WHO experts,
policymakers, and representatives of primary care professionals, the guideline was
developed with the premise that optimal primary health care must satisfy four key
elements: it must be evidence-based, streamlined, practical, and affordable-{appendix}. To

facilitate the application, a toolkit was released to provide a visual representation of the
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clinical pathway. In addition to clinical recommendations, the guideline also states the
regulatory requirements and assessment indicators for primary health care hypertension

management teams.®!

Performance indicators

Eight indicators for disease management were included: 1) evidence-based prescription
rate; 2) blood pressure control rate; 3) standard follow-up rate; 4) incidence of
cardiovascular events, such as stroke and myocardial infarction; 5) staff success rate in
completing the training program; 6) availability of antihypertensive medications; 7)

standard management rate; and 8) patients’ compliance to hypertension treatment.

Quality assessment data collection system

Key information of hypertension diagnosis, treatment, and prognosis is entered in real time
at the baseline and follow-up visits at primary health care institutions through a customized
developed electronic data collection system-{appendix}. Periodical reports based on a
predefined analysis plan are generated automatically and sent to various users including

policymakers and institution managers.

Physician training and certification platform

A comprehensive free-of-charge platform (Yun-que, Xiong-ying, and Qun-yan) that
provides both online and offline training sessions was established in Jan 2018. Within 1
year, more than 1-51 million physicians from 0-34 million primary health care institutions
nationwideloeated-n-aH-31-previnees registered for the Yun-que online training program,
0-78 million of whom were certified after successful completion. Through the use of health
IT, personalized training modules are developed based on the evidence of strengths and
weaknesses in practice. The Xiong-ying and Qun-yan programs have also held 27 offline

training sessions, and trained more than 2000 individuals to assist practicing physicians.
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Health education platform

The Office developed a bank of health education messages using behavioural change
techniques applicable to the Chinese cultural context and compatible with Chinese beliefs
and values. Primary care professionals can receive messages periodically from the bank
through an application on their computers or smart phones, and push the messages to the
most relevant persons (e.g., smoking cessation counselling for smokers), using short

messages, or via Instant Messenger and social networks.
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Panel 6. How has Shenzhen been reforming its primary health care system?

Shenzhen, a megacity in Southern China, is globally known for its rapid economic

development and technological innovation. The average life expectancy for its 13 million

permanent residents is 81 years, similar to that of the United Kingdom. There are 686

community health centres in Shenzhen, which provided 27-5 million clinical visits (about

30% in total) in 2017. Since 2016, the municipal government of Shenzhen has

implemented a series of policies to strengthen its primary health care system by

establishing primary care groups, which are networks of integrated management, shared

responsibilities, and common interests.

Integrated Management

To set up tight Medical Alliances (IZ=%4£), the Shenzhen municipal government has

established a primary care group, as independent legal entities in each district, to integrate

distribution of medical resources, care delivery, and information utilization in primary

health care institutions and hospitals. As the core of a primary care group, the tertiary

general hospital has full autonomy in personnel and financial management of all the public

community health centres within.

Health care professionals working in community health centres are employed by primary

care groups and share the same salary standards and social insurance packages with their

counterparts working in hospitals. Moreover, physicians in primary health care institutions

have extra benefits compared with their counterparts in hospitals, including special

subsidies from the government and more opportunities for technical post promotion.

Similar to physicians in tertiary and secondary hospitals, doctors in community health

centres can prescribe any medication in the social medical insurance medication list issued

by the government, including 48 antihypertensive drugs and 15 antidiabetic drugs.

Meanwhile, medication availability is ensured by the unified delivery system covering both

community health centres and hospitals throughout the city.
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Primary care groups use the unified electronic health record system to ensure that

information is interoperable across institutions. In addition, three databases at the

municipal level have been consolidated to inform health care management, including the

electronic medical records across all levels of clinical care, digital health records with basic

public health documents for every resident, and population records with vital registration

and demographic information of the entire population.

Shared Responsibilities

The primary care groups are responsible for the full range of clinical care needs of local

residents, whereas tertiary hospitals mainly provide emergency and inpatient care and

community health centres handle common clinical visits and basic public health services.

In order to quickly strengthen the diagnosis and treatment capabilities of community health

centres, a new pattern of tests in community health centres, diagnosed by the group based

on telemedicine services within the primary care group, has been introduced and validated.

In addition, the prescriptions from each community health centre are centrally reviewed by

the pharmacist team in the local secondary hospitals.

Each individual resident has a contracted family doctor team that consists of specialists

from tertiary hospitals and primary health care physicians from community health centres

who are collectively expected to provide comprehensive and continuing care. Thus,

establishing networks of teams has been a central function of primary care groups and a

focus of health policies. Other sections of the health care system, including public health

agencies and nursing institutions, are also now participating in the routine work of teams.

Several policies have been implemented to tighten the connections between members of

the primary care group in care delivery. Public hospitals have established specialty clinics

in 432 (60%) local community health centres, which have significantly improved the

accessibility and quality of clinical care at the community level, with the price of services

20% lower than in tertiary hospitals and the health insurance reimbursement rates 30%
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higher. Also, patients referred from community health centres have priority in outpatient

visits, clinical tests, and hospital admissions in the hospitals, which has greatly promoted

coordination within primary care groups.

Common Interests

The government of Shenzhen has implemented a needs-based capitation approach in social

health insurance reimbursement, accompanied with differentiate pricing policies, to

incentivize primary care groups to save costs. Each patient’s annual capitation paid the

providers by the government is mainly determined by his/her total health insurance

payment during the last year. If the actual reimbursement amount this year is smaller than

the capitation, the surplus can be kept by the patient’s contracted primary care group. As a

result, in the primary care groups, hospitals and community health centres have been

collaborating to develop and implement strategies that save cost through, for example,

containing outpatient visits to the community health centres where the price of services is

20% lower than in hospitals, prioritizing risk control and disease prevention, or reducing

unnecessary use of advanced facilities. Meanwhile, patients are also incentivized to go to

community health centres, since their out-of-pocket payment there (about 10% of the total

cost) could be substantially reduced compared with what they would pay at hospitals

(about 30% of the total cost) due to higher insurance coverage and lower price of services.

In the wake of the zero drug mark-up policy, the municipal Health Commission intends to

incentivize health care providers to actively meet the clinical needs of the population via a

subsidy system for medical services. Hospitals and community health centres can receive a

30-yuan subsidy from the government for each outpatient visit, regardless of the actual

charge during the visit. Thus, the mechanism encourages physicians to deliver more

services, rather than to prescribe more testing or drugs. Since 2017, the subsidy for

community health centres has increased to 40 yuan per outpatient visit, so that the primary
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care groups are shifting their focus of outpatient care from hospitals to community health

centres within.

57



067

068

069

970

Panel 7. Integrated National Electronic Health Records: experiences on information

technology for primary health care in Finland

In Finland, each of the 5-3 million citizens has a Personal Health Record, which is

integrated into a national repository known as the eArchive. These together provide a

centralized location for patients, health care providers, pharmacies, and social workers to

keep track of patient information, communicate with each another, and make informed

clinical decisions. Each patient is listed under a primary health care institution that takes

full responsibility for the patient’s integrated care, and patients have control over which

social workers and health care professionals have access to their information. All patients

have secure access to their own records over the Internet using their bank account

credentials, mobile identity verification, or an electronic identity card. Patients use the

system to fill prescriptions and update their health information in their Personal Health

Records with home measurements including blood pressure, peak expiratory flow, blood

glucose, diet, and exercise. Electronic communication between professionals and patients is

supported by symptom checkers and follow-up forms, secured messages, or real-time chat.

The care is linked to decision-support tools (e.q., guidelines of the most frequent problems

encountered in primary health care) and also artificial intelligence that can help

practitioners implement quidelines (e.q., the system checks if a medication prescribed by

the family physician is compatible with the renal function of the patient and if not,

proposes alternatives). In cases of referral, the information in the Personal Health Record is

accessible by the specialist providers.
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Appendix

A. Phases of development of primary health care in China

Since the establishment of the People’s Republic of China in 1949, its primary health care system
has gone through three major phases.

From the 1950s to the 1970s

China received global recognition for its achievements in health improvement and health system
development. Its success was particularly notable in the rural areas, where overall health status
improved in a relatively short period despite extremely scarce resources. The three-tiered health care
delivery system, so-called “barefoot doctors” at village clinics, and low-cost universal health insurance
(cooperative medical scheme) were considered the three key elements of its success. The three-tiered
health care delivery system in rural areas comprises the clearly defined and well-operated functions of
three levels of health providers and organization at the village, township, and county level. In parallel,
a similar health care delivery structure was developed in urban areas comprised of three levels of health
organizations at the street (now called community), district, and municipal level. China’s strategy of
focusing on the provision of preventive care and basic curative care at an affordable cost (through
insurance coverage and low-cost services) was considered a model of health system development, and
the country was intensively involved in the development of the 1978 Alma-Ata Declaration. Core
primary health care concepts and policies within the Declaration, including full governmental support,
accountability for health, inter-sectorial cooperation on health, affordable health care, education, and a
comprehensive development system, were derived from China’s successful experiences. The context
within which China developed its health system was similar to that of many low-income countries,
which was a key factor in the acceptance of the Chinese primary health care model by other developing
countries when designing their own health systems.

From the 1980s to the early 2000s

The Chinese primary health care system faced challenges as a result of the central government
reducing its role in health care financing and insurance organization. Insurance coverage rates under
the cooperative medical scheme decreased from 95% in 1976 to 5% in 1985.82 After several failed
attempts to raise funds for health care, the Ministry of Health began emphasizing the importance of
self-reliance, and it pursued alternative funding through market-oriented reform.8 The integrated three-
tiered health care delivery system was dismantled as health providers at the village level became
privatized, while township-level and county-level hospitals/health centres became self-financing.
Preventive care was phased out in favour of the higher revenues provided by curative care. Moreover,
hospitals grew in number and scope of services, attracting an increasing number of patients in this
competition with the primary health care system.*3¢ Thus the prior advantage in health care efficiency
of China, in comparison with other countries with similar levels of development, was gradually losing.
Rural health centres, in particular, experienced enormous difficulty under the market-oriented reforms.
As the primary health care institutions deteriorated and relied on revenue from user fees, the public
health functions of these facilities greatly diminished. During this time, China was widely criticized by
both national and international academic and health care organizations for its inability to extend
primary health care coverage to all. In its 2000 annual report, WHO ranked China at the bottom fourth
of its 191 member states in terms of equitable financial health protection.8

From the early 2000s to the present

A policy report commented that “China’s health care reform since 1978 was in general a
failure”.8® This report, combined with public complaints about health care, were the driving forces
behind a new phase of system reform. The government began to re-establish the rural health insurance
system in 2003 and the urban resident health insurance system in 2007. A more comprehensive reform
agenda, developed by a number of line ministries with technical support from academic institutions,
was implemented in 2009. Since then, strong primary health care has been a key strateqy of health care
reform in addition to universal health insurance coverage, a National Essential Medicines System, and
basic public health services. The government increased its subsidies to primary health care institutions
from 19 billion RMB in 2008 to 197 billion RMB in 2018.%* Acknowledging the increasing pressure
exerted by an aging population, behavioural changes,®® and rapid urbanization,®’” the Healthy China
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2030 plan issued in 2016 envisions the primary health care system as a means of addressing the

emerging dual burden of chronic NCDs and increasing health expenditures.®®
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B. Institutions providing primary health care in China

In 2015, the Chinese State Council issued the Plan for the Health Care Delivery System (2015—
2020), in which various health care organisations and their functions were defined.>! The primary
health care system in China is divided into urban and rural components, each with a two-tier structure.
Most of the institutions in this system are publicly owned (ie, the institutions are owned by all or a
specific group of Chinese citizens).*¢ In 2018, urban components included approximately 9300
community health centres and, one level below them, 25 600 community health stations. Rural
components included approximately 36 400 township health centres and, one level below them, 622
000 village clinics.*

In addition to the four types of care institutions above, there are about 228 000 community clinics
(96% privately owned), 21 600 clinics belonging to individual organisations such as schools and
companies (34% privately owned),% and many community pharmacies (most privately owned). The
community clinics mainly provide medical care in specific fields such as dental disorders or traditional
Chinese medicine (TCM). The clinics belonging to organisations provide health care services only to
employees or students of the organisation. These clinics and pharmacies are important parts of clinical
care delivery, as they supplement the primary health care system. Moreover, a growing number of
private health management companies scattered in large cities are providing medical examination,
disease screening, and outpatient services too.
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A-C. Method of literature searching

We searched the PubMed/Medline-{1966-2017) and CNKI (China National Knowledge Infrastructure) database in Juhy-October 201920186, to identify relevant studies on
seven domalns of primary health care (structural, human resources, eIectronlc health record system f|nanC|aI msurance medlcatlons and quallty of care) in Chlna In-the

speemc—demam—Search terms and aII the|r possmle synonyms nd spelllngs were |dent|f|ed and used in the search strategy (Table A 1) In the database of CNKI we used
similar strategy to include literature published in Chinese journals (Table A-1).

Search topic

EHR system

Medications

Quality

Table A-1 English literature from PubMed/Medline
Query

Search (China[Title/Abstract] OR Chinese[Title/Abstract]) AND (“primary health care"[Mesh] OR "General Practice"[Mesh] OR "General Practitioners"[Mesh] OR
"Physicians, Family "[Mesh] OR "Community Health Services"[Mesh] OR "Delivery of Health Care"[Mesh] OR "township hospital"[Title/Abstract] OR "township
health centre"[Title/Abstract] OR "township health centre"[Title/Abstract] OR "community health station"[Title/Abstract] OR "village clinic"[Title/Abstract] OR
"community health centre"[Title/Abstract] OR "community health centre"[Title/Abstract]) AND (“Electronic Health Records"[Mesh] OR “Hospital Information
Systems"[Mesh] OR “information technology"[Title/ Abstract]) AND ((eng[Language]) OR chi[Language]) NOT “Autobiography”’[ptyp] NOT “Bibliography”[ptyp]
NOT “Biography”[ptyp] NOT “Consensus Development Conference”[ptyp] NOT “Consensus Development Conference, NIH”[ptyp] NOT “Corrected and
Republished Article”[ptyp] NOT “Dataset”[ptyp] NOT “Dictionary”’[ptyp] NOT “Directory”[ptyp] NOT “Duplicate Publication”[ptyp] NOT “Electronic
Supplementary Materials”[ptyp] NOT “Festschrift”’[ptyp] NOT “Interactive Tutorial”[ptyp] NOT “Legal Cases”[ptyp] NOT “Letter”’[ptyp] NOT “News”[ptyp] NOT
“Patient Education Handout”[ptyp] NOT “Periodical Index”’[ptyp] NOT “Personal Narratives”[ptyp] NOT “Portraits”[ptyp] NOT “Published Erratum”[ptyp] NOT
“Retracted Publication”[ptyp] NOT “Retraction of Publication”[ptyp] NOT “Twin Study”[ptyp] NOT “Video-Audio Media”[ptyp] NOT “Webcasts”[ptyp]

Search (China[Title/Abstract] OR Chinese[Title/Abstract]) AND (“primary health care”[Mesh] OR "General Practice"[Mesh] OR “General Practitioners"[Mesh] OR
"Physicians, Family"[Mesh] OR "Community Health Services"[Mesh] OR "Delivery of Health Care"[Mesh] OR "township hospital“[Title/Abstract] OR "township
health centre"[Title/Abstract] OR "township health centre"[Title/Abstract] OR "community health station"[Title/Abstract] OR "village clinic"[Title/Abstract] OR
"community health centre"[Title/Abstract] OR "community health centre"[Title/Abstract]) AND ("Drugs, Essential"[Mesh] OR “Medication Systems"[Mesh] OR
“Medicine, Chinese Traditional”’[Mesh]) AND ((eng[Language]) OR chi[Language]) NOT “Autobiography”[ptyp] NOT “Bibliography”’[ptyp] NOT
“Biography”’[ptyp] NOT “Consensus Development Conference”[ptyp] NOT “Consensus Development Conference, NIH”[ptyp] NOT “Corrected and Republished
Article”[ptyp] NOT “Dataset”[ptyp] NOT “Dictionary”[ptyp] NOT “Directory”’[ptyp] NOT “Duplicate Publication”[ptyp] NOT “Electronic Supplementary
Materials”[ptyp] NOT “Festschrift”’[ptyp] NOT “Interactive Tutorial”’[ptyp] NOT “Legal Cases”[ptyp] NOT “Letter”’[ptyp] NOT “News”[ptyp] NOT “Patient
Education Handout”[ptyp] NOT “Periodical Index”[ptyp] NOT “Personal Narratives”[ptyp] NOT “Portraits”[ptyp] NOT “Published Erratum”[ptyp] NOT “Retracted
Publication”[ptyp] NOT “Retraction of Publication”[ptyp] NOT “Twin Study”[ptyp] NOT “Video-Audio Media”’[ptyp] NOT “Webcasts[ptyp]

Search (China[Title/Abstract] OR Chinese[Title/Abstract]) AND (“primary health care”[Mesh] OR "General Practice"[Mesh] OR "General Practitioners"[Mesh] OR
"Physicians, Family "[Mesh] OR "Community Health Services"[Mesh] OR "Delivery of Health Care"[Mesh] OR "township hospital"[Title/Abstract] OR "township

Items found

2658

434534

1767510294
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Search topic

Human resources

Query Items found

health centre"[Title/Abstract] OR "township health centre"[Title/Abstract] OR "community health station"[Title/Abstract] OR "village clinic"[Title/Abstract] OR
"community health centre”[Title/Abstract] OR "community health centre"[Title/ Abstract]) AND (“Health Services Accessibility"[Mesh] OR “Healthcare
Disparities"[Mesh] OR “Practice Patterns, Physicians"'[Mesh] OR “Practice Patterns, Nurses''[Mesh] OR “Professional-Patient Relations"[Mesh] OR “Health
Services Research"[Mesh] OR “Quality of Health Care"[Mesh] OR "quality"[Title/Abstract] OR "performance"[Title/ Abstract]OR behaviour [Title/Abstract] OR
behaviors [Title/Abstract] OR behaviour [Title/Abstract] OR behaviours [Title/Abstract] OR "disparities"[Title/Abstract] OR "disparity"[Title/Abstract] OR
"gap"[Title/Abstract] OR "gaps"[Title/Abstract] OR "measure"[Title/Abstract] OR "measurements”[Title/Abstract] OR "adherence"[Title/Abstract] OR
Inequity[Title/Abstract] OR equity[Title/Abstract] OR inefficiency[Title/Abstract] OR efficiency[Title/Abstract] OR efficient[Title/Abstract]) AND ((eng[Language])
OR chi[Language]) NOT “Autobiography”’[ptyp] NOT “Bibliography”[ptyp] NOT “Biography”’[ptyp] NOT “Consensus Development Conference”[ptyp] NOT
“Consensus Development Conference, NIH”[ptyp] NOT “Corrected and Republished Article”[ptyp] NOT “Dataset”[ptyp] NOT “Dictionary”’[ptyp] NOT
“Directory”’[ptyp] NOT “Duplicate Publication”[ptyp] NOT “Electronic Supplementary Materials”’[ptyp] NOT “Festschrift”[ptyp] NOT “Interactive Tutorial”’[ptyp]
NOT “Legal Cases”[ptyp] NOT “Letter”[ptyp] NOT “News”[ptyp] NOT “Patient Education Handout”[ptyp] NOT “Periodical Index’[ptyp] NOT “Personal
Narratives”[ptyp] NOT “Portraits”’[ptyp] NOT “Published Erratum”[ptyp] NOT “Retracted Publication”[ptyp] NOT “Retraction of Publication”[ptyp] NOT “Twin
Study”’[ptyp] NOT “Video-Audio Media”[ptyp] NOT “Webcasts[ptyp]

Search (China[Title/Abstract] OR Chinese[Title/Abstract]) AND (“primary health care"[Mesh] OR "General Practice"[Mesh] OR "General Practitioners”"[Mesh] OR 45576040
"Physicians, Family "[Mesh] OR "Community Health Services"[Mesh] OR "Delivery of Health Care"[Mesh] OR "township hospital"[Title/Abstract] OR "township
health centre"[Title/Abstract] OR "township health centre"[Title/Abstract] OR "community health station"[Title/Abstract] OR "village clinic"[Title/Abstract] OR
"community health centre"[Title/Abstract] OR "community health centre"[Title/ Abstract]) AND (“manpower"[Mesh] OR “Education, Public Health
Professional"[Mesh] OR “Education, Professional"[Mesh] OR “Education, Medical, Continuing"[Mesh] OR “Professionalism"[Mesh] OR “Career Choice"[Mesh]
OR “Career Mobility"[Mesh] OR "human resources"[Title/Abstract] OR "retention"[Title/Abstract] OR “incentives"[Title/Abstract] OR “salary"[Title/ Abstract] OR
"professional medical master"[Title/Abstract] OR Motivation[Mesh] OR “Salaries and Fringe Benefits”[Mesh] OR “Staff Development”[Mesh] OR “Inservice
Training”[Mesh] OR “Training Support”’[Mesh] OR “Physician Incentive Plans”[Mesh] OR “Employee Incentive Plans”[Mesh] OR “Personnel Management”[Mesh]
OR “Health Resources”[Mesh] OR incentive[ Title/Abstract] OR motivation[ Title/Abstract] OR motivations[Title/Abstract] OR motivating[Title/Abstract] OR
salaries[Title/Abstract] OR income[Title/Abstract] OR wage[Title/Abstract] OR wages[Title/Abstract] OR "financial reward"[Title/Abstract] OR "financial
rewards"[Title/Abstract] OR "fringe benefit"[Title/Abstract] OR "fringe benefits"[Title/Abstract] OR train[Title/Abstract] OR training[Title/Abstract] OR
trainings[Title/Abstract] OR scholarship[Title/Abstract] OR scholarships[Title/Abstract] OR education[Title/Abstract] OR educational[Title/Abstract] OR “career
development"[Title/Abstract] OR "development opportunity"[Title/Abstract] OR "development opportunities”[Title/Abstract] OR "resource
availability"[Title/Abstract] OR "resources availability"[Title/Abstract] OR "working condition"[Title/Abstract] OR "working conditions"[Title/Abstract] OR "work
condition"[Title/Abstract] OR "work conditions"[Title/Abstract] OR "working environment"[Title/Abstract] OR "working environments"[Title/Abstract] OR "work
environment"[Title/Abstract] OR "work environments"[Title/Abstract] OR "human resource management"[Title/Abstract] OR "human resources
management"[Title/Abstract] OR "personnel management"[Title/Abstract] OR “Personnel Turnover”’[Mesh] OR “Emigration and Immigration”[Mesh] OR Personnel
Loyalty[Mesh] OR “Professional Practice Location”’[Mesh] OR attraction[ Title/Abstract] OR attracting[ Title/Abstract] OR attract[Title/Abstract] OR
attracted[Title/Abstract] OR attracts[Title/Abstract] OR retaining[Title/Abstract] OR retain[Title/Abstract] OR retained[Title/Abstract] OR retains[Title/Abstract] OR
recruitment[Title/Abstract] OR recruiting[Title/Abstract] OR recruit[Title/Abstract] OR recruited[Title/Abstract] OR recruits[Title/Abstract] OR
migration[Title/Abstract] OR migrate[Title/Abstract] OR migrating[Title/Abstract] OR migrated[Title/Abstract] OR migrates[Title/Abstract] OR
immigration[Title/Abstract] OR immigrate[Title/Abstract] OR immigrating[Title/Abstract] OR immigrated[Title/Abstract] OR immigrates[Title/Abstract] OR
emigration[Title/Abstract] OR emigrate[Title/Abstract] OR emigrating[Title/Abstract] OR emigrated[Title/Abstract] OR emigrates[Title/Abstract] OR
mobility[Title/Abstract] OR turnover[Title/Abstract] OR "brain drain"[Title/Abstract]) AND ((eng[Language]) OR chi[Language]) NOT “Autobiography”[ptyp]
NOT “Bibliography”[ptyp] NOT “Biography”[ptyp] NOT “Consensus Development Conference”[ptyp] NOT “Consensus Development Conference, NIH”[ptyp]
NOT “Corrected and Republished Article”[ptyp] NOT “Dataset”’[ptyp] NOT “Dictionary”’[ptyp] NOT “Directory”’[ptyp] NOT “Duplicate Publication”[ptyp] NOT
“Electronic Supplementary Materials”[ptyp] NOT “Festschrift”[ptyp] NOT “Interactive Tutorial”[ptyp] NOT “Legal Cases”[ptyp] NOT “Letter”’[ptyp] NOT
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Search topic

Insurance

Financial

Structural

Query Items found

“News”[ptyp] NOT “Patient Education Handout”[ptyp] NOT “Periodical Index”[ptyp] NOT “Personal Narratives”[ptyp] NOT “Portraits”[ptyp] NOT “Published
Erratum”[ptyp] NOT “Retracted Publication”[ptyp] NOT “Retraction of Publication”[ptyp] NOT “Twin Study”[ptyp] NOT “Video-Audio Media”[ptyp] NOT
“Webcasts”[ptyp]

Search (China[Title/Abstract] OR Chinese[Title/Abstract]) AND (“primary health care"[Mesh] OR "General Practice"[Mesh] OR "General Practitioners"[Mesh] OR 422647
"Physicians, Family "[Mesh] OR "Community Health Services"[Mesh] OR "Delivery of Health Care"[Mesh] OR "township hospital"[Title/Abstract] OR "township
health centre"[Title/Abstract] OR "township health centre"[Title/Abstract] OR "community health station"[Title/Abstract] OR "village clinic"[Title/Abstract] OR
"community health centre"[Title/Abstract] OR "community health centre"[Title/ Abstract]) AND (“Insurance, Health"[Mesh] OR “out-of-pocket”[ Title/Abstract] OR
“New Rural Cooperative”[Title/Abstract] OR affordability[ Title/Abstract] OR affordable[ Title/Abstract] OR catastrophic[Title/ Abstract] OR "urban resident basic
medical insurance"[Title/Abstract] OR "cooperative medical scheme "[Title/Abstract] OR "NCMS"[Title/ Abstract] OR “financial protection”[Title/Abstract]) AND
((eng[Language]) OR chi[Language]) NOT “Autobiography”’[ptyp] NOT “Bibliography”[ptyp] NOT “Biography”[ptyp] NOT “Consensus Development
Conference”’[ptyp] NOT “Consensus Development Conference, NIH”[ptyp] NOT “Corrected and Republished Article”[ptyp] NOT “Dataset”[ptyp] NOT
“Dictionary”[ptyp] NOT “Directory”[ptyp] NOT “Duplicate Publication”[ptyp] NOT “Electronic Supplementary Materials”[ptyp] NOT “Festschrift”’[ptyp] NOT
“Interactive Tutorial”[ptyp] NOT “Legal Cases”[ptyp] NOT “Letter”’[ptyp] NOT “News”[ptyp] NOT “Patient Education Handout”[ptyp] NOT “Periodical
Index”[ptyp] NOT “Personal Narratives”[ptyp] NOT “Portraits”’[ptyp] NOT “Published Erratum”[ptyp] NOT “Retracted Publication”[ptyp] NOT “Retraction of
Publication”[ptyp] NOT “Twin Study”’[ptyp] NOT “Video-Audio Media”[ptyp] NOT “Webcasts”[ptyp]

Search (China[Title/Abstract] OR Chinese[Title/Abstract]) AND (“primary health care"[Mesh] OR "General Practice"[Mesh] OR "General Practitioners"[Mesh] OR 11101540
"Physicians, Family "[Mesh] OR "Community Health Services"[Mesh] OR "Delivery of Health Care"[Mesh] OR "township hospital"[Title/Abstract] OR "township
health centre"[Title/Abstract] OR "township health centre"[Title/Abstract] OR "community health station"[Title/Abstract] OR "village clinic"[Title/Abstract] OR
"community health centre"[Title/Abstract] OR "community health centre"[Title/Abstract]) AND (“Healthcare Financing"[Mesh] OR “Remuneration"[Mesh] OR
“Capital Financing"[Mesh] OR "Health Resources"[Mesh] OR “Resource Allocation"[Mesh] OR payment|[Title/Abstract] OR subsidy[ Title/Abstract] OR
subsidies[Title/Abstract] OR budget[Title/Abstract] OR fund[Title/Abstract] OR resource[Title/Abstract] OR resources[Title/Abstract] OR resourcing[Title/Abstract])
AND ((eng[Language]) OR chi[Language]) NOT “Autobiography”[ptyp] NOT “Bibliography”[ptyp] NOT “Biography”[ptyp] NOT “Consensus Development
Conference”[ptyp] NOT “Consensus Development Conference, NIH”[ptyp] NOT “Corrected and Republished Article”[ptyp] NOT “Dataset’[ptyp] NOT
“Dictionary”[ptyp] NOT “Directory”[ptyp] NOT “Duplicate Publication”[ptyp] NOT “Electronic Supplementary Materials”’[ptyp] NOT “Festschrift”[ptyp] NOT
“Interactive Tutorial”[ptyp] NOT “Legal Cases”[ptyp] NOT “Letter”[ptyp] NOT “News”[ptyp] NOT “Patient Education Handout”[ptyp] NOT “Periodical
Index”[ptyp] NOT “Personal Narratives”[ptyp] NOT “Portraits”[ptyp] NOT “Published Erratum”[ptyp] NOT “Retracted Publication”[ptyp] NOT “Retraction of
Publication”[ptyp] NOT “Twin Study”’[ptyp] NOT “Video-Audio Media”[ptyp] NOT “Webcasts[ptyp]

Search (China[Title/Abstract] OR Chinese[Title/Abstract]) AND (“primary health care”[Mesh] OR "General Practice"[Mesh] OR “General Practitioners"[Mesh] OR 24353276
"Physicians, Family "[Mesh] OR "Community Health Services"[Mesh] OR "Delivery of Health Care"[Mesh] OR "township hospital"[Title/Abstract] OR "township

health centre”[Title/Abstract] OR "township health centre"[Title/Abstract] OR "township health centres"[Title/Abstract] OR "township health centres"[Title/Abstract]

OR "community health station"[Title/Abstract] OR "village clinic"[Title/Abstract] OR "village clinics"[Title/Abstract] OR “"community health centre"[Title/Abstract]

OR "community health centre"[Title/Abstract] OR "community health centres"[Title/ Abstract] OR "community health centres"[Title/Abstract]) AND (“Organization

and Administration"[Mesh] OR “Health Policy"[Mesh] OR “Organizational Policy"[Mesh] OR “Referral and Consultation"[Mesh] OR “gatekeeping”[Mesh] OR

gatekeeper[ Title/Abstract] OR governance[ Title/Abstract] OR reform[Title/Abstract] OR referral[ Title/Abstract] OR “integrated health care”’[ Title/Abstract] OR

“three tier health care system”[Title/Abstract]) AND ((eng[Language]) OR chi[Language]) NOT “Autobiography”[ptyp] NOT “Bibliography”’[ptyp] NOT

“Biography”[ptyp] NOT “Consensus Development Conference”’[ptyp] NOT “Consensus Development Conference, NIH”[ptyp] NOT “Corrected and Republished

Article”[ptyp] NOT “Dataset”[ptyp] NOT “Dictionary”[ptyp] NOT “Directory”[ptyp] NOT “Duplicate Publication”[ptyp] NOT “Electronic Supplementary
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Search topic

Query

Materials”[ptyp] NOT “Festschrift”[ptyp] NOT “Interactive Tutorial”’[ptyp] NOT “Legal Cases[ptyp] NOT “Letter”[ptyp] NOT “News”[ptyp] NOT “Patient
Education Handout”[ptyp] NOT “Periodical Index”[ptyp] NOT “Personal Narratives”[ptyp] NOT “Portraits”[ptyp] NOT “Published Erratum”[ptyp] NOT “Retracted
Publication”[ptyp] NOT “Retraction of Publication”[ptyp] NOT “Twin Study”’[ptyp] NOT “Video-Audio Media”[ptyp] NOT “Webcasts”[ptyp]

Items found
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Search topic

Structural

Financial

Insurance

Human resources

Quality

EHR system

Table A-2 Chinese literature from Chinese National Knowledge Infrastructure (CNKI)

Query

T=ERIE+ERET +ARIE+ #HRET + XL+ S REF+SNE4E ANDT

BRI CRE v SITHAREIT

T=ERIE +ERET + R LE +#]HEET +HRXIE + S HEF + S RHI4E AND TI=' K%+ B+ ME+ X
H B+ iME P R RIT P AREE

T=EREIE+EREET + AR E +#HKET +#RIE+ S NET + S NIE AND TI=ER+ R+ B+ 1k
W+ FRE VHERNEGER + HIU+ BN+ R+ BT+ AREE+ KB

T=ERIE +EREM+ AR IE +vHEREM+#HRKIE v S RHET+ £/ TEE AND TI=* AN ER+ AR RS+
B+ 3mh -+ BR Al & B+ B AR + 35U+ 1R+ A R BE + BB+ B AND HX=Y

T=ERI4 +EREET + R DE +#HRKET + XIS+ S HET + 4 N I4 AND AB=ETRE +RERE+ B
EHRE+ABAEBEN v RERABN +EFRE v RENF +RMNE ¢ BIE+ AR+ B AR+ RS TR

T=EREE+vEREM + AR IE +#HREM + XKL+ S NET + £ NEE AND TI=EERE + BFHEA +1E

BER+ B+ REME

HRER &Y

Items found

Journal articles: 415158
Doctoral thesis: 4

Master thesis: 6241

Journal articles: 13387
Doctoral thesis: 4

Master thesis: 19

Journal articles: 6349
Doctoral thesis: 2

Master thesis: 1516

Journal articles: 129161
Doctoral thesis: 3

Master thesis: 59

Journal articles: 699190
Doctoral thesis: 373

Master thesis: 207304

Journal articles: 8833
Doctoral thesis: 1

Master thesis: 2113
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Search topic

Medications

Query

T=ERIE +vEREM+ R IE +vHEREN+HEXKIE v S REMN+ £/ TEE AND TI=EXHYW+ EH + HRE
M+ HAREEVARNIR+AREN + AR+ AREER

Items found

Journal articles: 78153
Doctoral thesis: 2

Master thesis: 3136
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B.D. Evolution of the National Basic Public Health Service Program

Year 2009 | 2010 | 2011 | 2012 | 2013 | 2014 | 2015 | 2016 | 2017
Funding, Yuan per capita 15 15 25 25 30 35 40 45 50
Residents’ health records N, N, J J J J J J J
Health education J J J J J J J J J
Child health management J J N J J J J J J
Maternal health care J J J J J J J J J
Elderly health management N J J J J J J J J
Vaccination J J J J J J J J J
Reporting of infectious diseases and public health emergencies ~ J J ~ N N N N N
Health management for hypertension N J J J J J J J J
Health management for type-2 diabetes N N N, N N N N N, N,
Health management for psychosis J J v v J J J N N
Health supervision - _ J J J J J J J
Traditional Chinese medicine health management - - - - N N, N, N, N,
Health management for tuberculosis — — - - - - J J J
Contraceptive device - - - - - — — - J
Health promotion - - - - - — — _ J
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E. The scope of the clinical care provided in primary health care institutions in

China

:© Community : Community : Township
health center : health station : health center

Clinical conditions

. Villagecclinics

Convulsion in children

[

0%

To understand the scope of the clinical care provided in primary health care institutions in China, we
asked the 10,626 primary health care physicians and village doctors involved in our survey to identify
the top five clinical conditions that they encounter in reqular practice. In community health centres and
community health stations, the most commonly identified conditions were common cold (14-5% and
19-1%, respectively), followed by hypertension (11:0% and 11-5%), diabetes (9:-6% and 9:0%),
chronic bronchitis (8-7% and 8-6%), and acute bronchitis (8-1% and 8-6%). Doctors at township health
centres and village clinics identified common cold (13-6% and 19-5%, respectively), acute bronchitis
(9:0% and 10-7%), and chronic bronchitis (8-5% and 10-5); however, they more often identified
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gastritis (7-5% and 10-3%) and diarrhea (5-3% and 11-7%) than hypertension (7-9% and 9-8%) and
diabetes (4-6% and 4-6%).

1 F T 7
1 1 1
| | |
1 1 1
1 1 1
08 1 1 |
1 1 1
1 1 1
07 1 1 1
Awareness Treatment Control
Gap Gap
1 1

-

%Aware %Treated %Controlled
*All percentages are among hypertensive individuals

73



74



29; 5 101

29; 2 102

201 4103

Yao-—etak
2015106

75




2016 107

2013 108

29; 5 109

2014 19

2016 110

2012 111

76




Zhang-et
al. 2@; 4 112

77




D-F. _Prevalence, awareness, treatment, and control rates of hypertension from large-sample population studies after 2009
Year of Population Prevalence (%) Awareness (%) Treatment (%) Control (%)
Study tud Sampling Number of sites Sample size
study (years) Total Rural  Urban  Total Rural Urban  Total Rural Urban  Total Rural  Urban
Wang ZWS,let al. 2012 - Stratified multls_tage 262 (city Ie\_/el) from 31 451 755 3.2 231 23.4 469 447 50.9 407 38 458 153 131 19.4
2018 2015 >18 random sampling provinces
Lu P, et al. 2017 22014 ; 3575 Convenience sampling ~ -4L(County leve from 81 yog 905 447 41 425 447 438 463 301 282 334 72 61 91
017 provinces
LiYC, estoal. 2016 2013 - >18 Stratified multistage 605 (county level) from 31 174 621 7.8 316 323 31.9 201 325 26.4 14.9 26.8 9.7 5.5 101
2014 random sampling provinces
vangL,etal. 2016 5gp5 >15 Stratified multistage 10 (city level) from 19254 246 252 241 674 647 702 558 533 582 308 262 354
random sampling Zhejiang province
Fan L, et al. 2014 Stratified multistage 30 (county level) from ) ) ) )
79 2012 15-74 cluster sampling Henan province 18 772 26-6 NA NA 46-0 NA NA 357 NA NA 10-4 NA NA
Yin MH,7e7t al. 2011 - > 45 Four-stage stratified 150 (county level) from 28 13583 4.7 NA NA 57.9 NA NA 46-4 NA NA 23.4 NA NA
2016 2012 cluster sampling provinces
BiZQ etal. 2014 54y 18-69 Four-stage cluster 20 (county level) from 14230 234 246 208 345 314 429 275 246 356 149 139 177
sampling Shandong province
NA: not available.
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SBP =140 and/or DBP =90mmHg at first visit

l

SBP < 180 and DBP < 110mmHg

SBP =180 and/or DBP =110mmHg
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days within 4 weeks >_’ visit
¢ \ i No reduction in referral’
SBP < 140 and ‘ SBP = 140 and/or S easuramont
L DBP < 90mmHg DBP = 90mmHg after rest
v J !
Follow-up Confirmation of hypertension I
l Without urgent With urgent
symptoms symptoms
Assessment (history, physical
\examination, auxiliary examination) ) N
'SBP < 160 and DBP < 100 |,
mmHg and no complication’ |
lMay choose
i Simple lifestyle intervention ‘
for up to 3 months
i v v
Adeduate ; i o Referral
co?l?rol 2 ——No—» ‘ Llfes'g’,': gmt},]e;lae;ytlon (with first aid treatment
) L f necessary)
) Follow-up | —
& | ok within 2 week ’
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At least 3 types referral
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|  Referral ¢—No— e
Inadequate - /
control l
" Follow-up |
‘ within 2 week
. after referral |
Yes Yes Yes Yes
v v v v

3-month follow-up
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Highlights of Diagnosis and Treatment
1. Three essentials of blood pressure measurement: rest and relaxation, standardized position,
accurate reading

2. Essentials of diagnosis: diagnosis based primarily on the office blood pressure measurement using
140/90 mmHg as the cutoff value, diagnosis confirmation if three measurements on different days
are all above normal

3. Six components of a healthy lifestyle: salt restriction, weight loss, exercise, smoking abstinence,
alcohol restriction, peaceful mood

4. Three principles of treatment: adequate control, stabilization, comprehensive management

5. Four populations needing hypertension referral: acute onset, severe symptoms, suspected secondary
hypertension, refractory hypertension
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Flow chart of drug th
without co

erapy for hypertension
mplications

CBP<160/100mmHgD (BP>160/100 mmng)
Monotherapy Combination of
two drugs
Step | (A orBorCor D?D

Inadequate control | Increase dose, switch to

after 2-4 weeks another drug or combine
two drugs

v

(: A+C,A+D,B+CorC+D J

Inadequate control
after 2-4 weeks

A

Increase doses, switch to
another drug or combine

three drugs
4

Step I [ A+B+CorA+C+D ]

Inadequate control
after 2-4 weeks

Increase doses, switch to
another drug or combine

v four drugs

Step 1 ( Referralor A+ B+ C + D J

'BP<160/100mmHg: SBP <160 mmHg and DBP <100 mmHg.
2BP>160/100mmHg: SBP >160 mmHg and/or DBP >100 mmHg.

3A: angiotensin-converting enzyme inhibitors

receptor blockers; C: dihydropyridine calcium channel blockers; D: diuretics (thiazide

diuretics are commonly used).

Note: Unless conditions that cannot be tolerated (e.g., adverse reactions) or emergency

treatment occur, observe patient for 2-4 week

/angiotensin II receptor blockers; B: -

s after each treatment adjustment to

determine whether blood pressure has been adequately controlled.
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Name Single Dese times/day) StartingD 5 Indications® Contraindications®
Amlodipine 2-5-10-mg 1 5-mg-Qd
Levamlodipine 2-5-5-mg 1 2-5mg-Qd
 Nifeaipine 10-20-mg 12 20-mg-Bid Leftventricular
controled-release tablets metabelie-syndroma
Nitsendipine 10-20-mg 2 10-mg-Bid
sustained-release tablets 2-5-10-mg : 5-mg-Qd
Lacidipine 2-8mg 1 2mgQd
s Lt 1 2-mgQd
Loperaidinine At 1 e
Cilnidipine 5-10mg 1 5mgQd
Hydrochlorothiazide 6-25-25-mg 1 12-5-mg Qd Absolute
e isol " indications: ;
— ghanes
Amlodipine 1 tablet 1 1 tablet Qd
Be“""*e'a”*l 1 tablet 1 1 tablet Qd
Compound 1-2 tablets 23 1 tablet Tid
o e 1 tablet 1 1 tablet Qd Hypertension ot :
hydrochlorothiazide (H) adequately controlled-with-a  corresponding
g Irbesartan single drug or requiring more  components
| - 1 tablet 1 1 tablet Qd than-two-drugs-for treatment
EGSMI. . 1 tablet 1 1-tablet Qd
Ie'm'sa“aml' 1 tablet 1 1 tablet Qd
Va'sa*‘aﬂl. . 1-2 tablets 1 1 tablet Qd
Valsartan 1 tablet 1 1 tablet Qd
_ _ dications
tablets adequately controlled-with-a
9 : single drug or reguiring more components
Compound reserpine 1 tablet 1 1 tablet Qd than-two-drugs-for-treatment Active ulcer

G. Lifetime health and cost consequences prediction based on a state-transition simulation

model

We used a state-transition 51mu1at10n model to Qredwt the 11fet1me health and cost consequences of cardlovascula
CVD

of Cardiac Events (China PEACE). Sgec1ﬁc outcomes include life expectancy, Quality-adjusted Life Years




(QALYs), antihypertensive drug cost, CVD event cost, chronic CVD management cost, and productivity. The
projected health and economic effects are rescaled and age- and gender- standardized to represent the entire Chinese
population aged 35 to 75 years.

In the model, we simulated four scenarios for different proportions of hypertension awareness, treatment and
control: 1) Current, 2) All-aware, 3) All-treated, and 4) All-controlled. The “all-aware” scenario assumes that all

hypertensive individuals are diagnosed but the diagnosed individuals are only proportionally treated and controlled.;
the “all-treated” scenario assumes that all hypertensive individuals are treated but the treated individuals are only
proportionally controlled (based on the treatment and control proportions in the current scenario); and the “all-
controlled” scenario assumes that all hypertensive individuals are controlled. Therefore, the “awareness gap” is
defined as the gap between the all-aware scenario and the current scenario; the “treatment gap” is defined as the gap
between the all-treated scenario and the current scenario; and the “control gap” is defined as the gap between the all-
controlled scenario and the current scenario (see the figure below).

) t $
1 1 1
1 1 1
0.9 1 1 1
1 1 1
1 1 1
0.8 1 1 1
1 1 1
1 1 1
07 1 1 1
Awareness Treatment Control
06 Gap Gap Gap
1 1 1
1 1 1
1 1 1
0‘5 1 1 1
1 1 1
1 1 1
04 1 1 1
1 1
1 1
1 1
1 1
1 1
A\ 1
1
1
1
1
1

%Aware %Treated %Controlled
*All percentages are among hypertensive individuals
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H. Primary health care professionals in China

Primary health care requires multidisciplinary professional teams that consist of doctors, nurses, pharmacists, and
other health workers. Different types of primary health care professionals, and the synergy between them, are crucial
for the system to provide comprehensive and high-quality services. In 2018, the primary health care workforce
consisted of approximately 1 310 000 physicians, 907 000 village doctors, 852 000 nurses, 147 000 pharmacists, and
106 000 technicians.*3® As the backbone of the workforce, primary health care physicians and village doctors in
China have a unique portfolio in comparison with other countries. There were 471 000 licensed physicians or
licensed assistant physicians in urban areas, and 834 000 licensed physicians or licensed assistant physicians in
addition to 907 000 village doctors in rural areas.*® It takes 5 years of medical education after 12 years of primary
and secondary education to become a licensed physician or 3 years of medical education after 12 years of primary
and secondary education to become a licensed assistant physician, and reqular and assistant physicians must pass the
national practicing doctor (or assistant doctor) examination and periodic government assessments to maintain their
licenses.

It is worth noting that most physicians in China have not been trained to be, or qualify as, general practitioner as it is
defined in many other countries, since the development of China’s general practitioner training system began in
2011. Village doctors need only a technical school education (3 years of medical education after 9 years of primary
and secondary education) or 20 years of continuous practicing experience to work in village clinics. Village doctors
practice with a village doctor certificate, rather than a reqular license, and cannot practice in other types of health
care institutions.
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1. Relevant key features of the State Council guidance on reform and development of

training and incentive mechanisms for general practitioners

Goals: To establish a comprehensive primary health care physician training system, to have five qualified primary
health care physicians available for every 10 000 residents in China by 2030.

Establish and strengthen a comprehensive primary health care physician training system

- Deepening undergraduate medical education reform

Medical schools should attach high importance to the development of general practice. All medical
students should receive training in the principles and practice of general practice. Medical schools should
be encouraged to develop a unit dedicated to general practice.

Qualified primary health care physicians with teaching potentials should be encouraged to become teaching
faculty.

Continue the implementation of tuition sponsorship for medical students who commit to primary health
care physician residency training after graduation in rural areas.

- Develop a postgraduate primary health care physician training system

General practice should be given preferential consideration with newly created standardised residency
training positions, with the aim of 20% of total positions dedicated to general practice by 2020.

General hospitals that have been certified as bases for standardized residency training should intensify
general practice training. They should establish clinical units of general practice and jointly train primary
health care physicians with primary health care institutions.

Training standards for primary health care physician trainers should be formulated. Promotion of the
trainers will be dependent upon the quality of their teaching. Hospitals that are standardized residency
training bases are encouraged to collaborate closely with medical schools.

- Strengthen continuous medicine education (CME) in general practice

Develop training guidelines on CME for primary health care physicians

Intensify the development of web-based programs. Enhance the role of county-level hospitals in providing
CME for primary health care physicians in rural areas.

Strengthen training on traditional Chinese medicine and rehabilitation in CME.

Encourage hospital doctors from other specialties to be re-trained to become primary health care
physicians.

Improve career attractiveness of primary health care physicians

- Reform the remuneration system for primary health care physicians

Raise the salary level of primary health care physicians at primary health care institutions to levels
equivalent to physicians within local county-level hospitals. Establish a mechanism of salary growth linked
to a pay-for-performance model.

Encourage primary health care institutions to recruit primary health care physicians who have completed
standardized residency training.

Include fee for “family doctor service” as an income component of primary health care institutions. Use
patients’ satisfaction rates and health outcomes as indicators of performance and link this with income.

- Improve the employment and management of primary health care physicians

County-level hospitals can recruit and allocate primary health care physicians who have undergone
standardised residency training to their subordinate township health centres. Similarly, township health
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centres can recruit assistant primary health care physicians who have undergone training and allocate them
to village clinics.

Introduce special measures for primary health care physicians who have completed the standardized residency
training to enhance their prospects for promotion.

Encourage non-governmental organizations to set up primary health care physician clinics. A two-way referral
system should be encouraged between general hospitals and these primary health care physician GP clinics.
Primary health care physician clinics operating on a non-profit basis should be allowed to enjoy similar
benefits and support as government-run primary health care institutions.

Elevate the social status of primary health care physicians with local and national awards.

Strengthen the development of primary health care physician capacity in deprived areas

Prioritize the allocation of assistant primary health care physicians who graduate from tuition sponsoring
schemes to village clinics and township health centres in deprived and remote areas. Develop free online CME
for primary health care physicians working in remote areas.

Expand the scope of “special primary health care physician posts programs” (posts created in addition to those
in established budgets) for deprived rural areas by increasing the financial subsidy for such programs from
central and local government treasuries.

Introduce special measures to enhance prospects for promotion for those who have practiced in deprived areas
for more than ten years after completing standardised residency training.

Safeguarding the implementation of policies

Strengthen organizational arrangements to ensure implementation of the above measures

Explore new mechanisms whereby financial rewards are provided to primary health care professionals through
using capitation fees from “family doctor service”, and a fee to be paid by family doctor teams to the hospital if
a patient is referred.

Ensure that all levels of government and other sources provide adequate funding for these measures, which will
be closely monitored.

Include primary health care physician training and implementation of this guidance as a part of the assessment
of progress in health care reform, with regular investigations and supervision.

Create a positive image of primary health care physicians and their roles through various forms of publicity.
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Reply to Reviewers Comments

Author Response Letter

THELANCET-D-19-05919, Quality of Primary Health Care in China:
Challenges and Recommendations

We thank the reviewers for their thoughtful comments, which have helped us to
improve the manuscript substantially. We have complied with the Editor’s specific
requests and have responded to each comment (reproduced in bold) and detailed our
changes to the manuscript (quoted in italic). The page and line numbers that we
reference below are based on the clean version of our revised manuscript. Before we
address the comments in more detail, however, we wish to provide an overview of the
changes included in this revision.

The major issues raised by the reviewers and the main responses generally fell within
three areas:
1) Literature search conducted 3 years ago.

We updated the literature search on Dec 30" during this revision to include more
recent evidence, which are mainly about the quality gaps in the section “Current
Quality of China’s Primary Health Care” and system causes in the section
“Challenges in Structure and Process of Primary Health Care System”.

2) The method to generate recommendations.

The analytical approach that we used for this Review is one that is commonly
used in policy research, which follows the following process: 1) problem
identification; 2) analysis of underlying causes; 3) policy recommendation for
addressing the causes; 4) experimentation of the recommendation. In this Review, we
summarize the problems that already exist, use the European Primary Care
Monitoring System framework to guide us in identifying relevant causes, which led to
recommendations. We briefly explained our analytical approach in the third paragraph
of section “Introduction”.

3) The recommendation about information system and learning health system.

We agree that training, incentives, and coordination are more important strategies
to address quality issues, so we moved the recommendation about learning health
system to the end of the section “Recommendations for Improvement”. This
recommendation, as a vision of future PHC system, was shortened.

In the following pages, we elaborate further on the modifications and others in our
detailed responses to the Editor’s requests and reviewers’ specific comments.



EDITOR COMMENTS

Please note, we have sent out the views of the two papers together and we would
hope to combine the two papers into one.

Response: As suggested, in this resubmission we have combined the two reviews into
one that focuses on quality of primary health care in China.

Please note that not every point below will be relevant to your manuscript.

1. Please indicate after each of the reviewers' points the text changes which have
been made (if any) and the line number on the revised manuscript at which your
change can be found. [Line numbers can be added to your word document using
the 'page layout® tab. Please select continuous numbers.]

Response: We have made a track change version and a clean version of the
manuscript after this revision. We also added line number into the clean version of
our revised manuscript, and for each change, we have indicated the page number and

line number in this response letter.

2. When interpreting editorial points made by reviewers, please remember we
will edit the final manuscript if accepted.

Response: We have considered each of the comments carefully and have done our
best to respond appropriately. In some cases, the comment asked for the addition of
content that was beyond the scope of this manuscript. To address that, we have sought
to clarify the boundaries of this paper and have politely declined to expand the paper.
We defer to the wishes of the Editors in these situations.

3. Please indicate any authors who are full professors.

Response: We have indicated that information in the cover page.

4. Please list the highest degree for each author (one degree only, please).
Response: We have indicated that information in the cover page.

5. Please check that all author name spellings and affiliations are correct.

Response: All authors have confirmed name spellings and affiliations.

6. For randomised trials please follow the CONSORT reporting guidelines
(http://lwww.consort-statement.org) and CONSORT for abstracts



(http://www.thelancet.com/journals/lancet/article/P11S0140-6736(07)61835-
2/tulltext), and include a CONSORT checklist with your resubmission.

Response: This comment is not applicable for our manuscript.

7. Please ensure that the title of the paper is non-declamatory (ie, it describes the
aim of study rather than the findings) and that it includes a description of the
study type (eg, a randomised controlled trial).

Response: This comment is not applicable for our manuscript.

8. Please limit the summary to pre-defined primary endpoints and safety
endpoints.

Response: This comment is not applicable for our manuscript.

9. For RCTs, please state the trial registration number.

Response: This comment is not applicable for our manuscript.

10. At the end of the methods section please state the role of the funder in: data
collection, analysis, interpretation, writing of the manuscript and the decision to
submit. Please also state which author(s) had access to all the data, and which
author(s) were responsible for the decision to submit the manuscript etc.
Response: This comment is not applicable for our manuscript.

11. Please explain any deviations from the protocol.

Response: This comment is not applicable for our manuscript.

12. Please report all outcomes specified in the protocol.

Response: This comment is not applicable for our manuscript.

13. If any exploratory outcomes are reported that were not pre-specified, please
make it clear that these analyses were post-hoc.

Response: This comment is not applicable for our manuscript.
14. Please use rINNs for drug names. For genes and proteins, authors can use

their preferred terminology so long as it is in current use by the community, but
should provide the preferred human name from Uniprot



(http://www.uniprot.org/uniprot/) for proteins and HUGO
(http://www.genenames.org) for genes at first use to assist non-specialists.

Response: This comment is not applicable for our manuscript.

15. For drug studies, please ensure that details of doses, route of delivery, and
schedule are included.

Response: This comment is not applicable for our manuscript.

16. For the main outcome measures, please include a result for each group, plus
a point estimate (eg, RR, HR) with a measure of precision (eg, 95% CI) for the
absolute difference between groups, in both the Summary and the main Results
section of the paper.

Response: This comment is not applicable for our manuscript.

17. p-values should be exact, but no longer than 4 decimal places (eg p<0.0001).
Two decimals are acceptable in tables for non-significant p-values

Response: This comment is not applicable for our manuscript.

18. Please provide absolute numbers to accompany all percentages. Percentages
should be rounded to whole numbers unless the study population is very large
(>10 000 individuals).

Response: This comment is not applicable for our manuscript.

19. Please give 95% confidence intervals for hazard ratios/odds ratios.
Response: This comment is not applicable for our manuscript.

20. For means, please provide standard deviation (or error, as appropriate).
Response: This comment is not applicable for our manuscript.

21. Please provide interquartile ranges for medians.

Response: This comment is not applicable for our manuscript.

22. Please provide numbers at risk for Kaplan-Meier plots and ensure that plots

include a measure of effect (eg, log-rank p); estimates should be reported with
95% Cls.



Response: This comment is not applicable for our manuscript.

23. Please ensure that the Discussion contains a section on limitations of the
study.

Response: This comment is not applicable for our manuscript.

24. Please provide the text, tables, and figures in an editable format. See link
above this list for details of acceptable formats for figure files.

Response: We have included the editable files of each figure (MS PowerPoint file)
and table (MS Word file) in the resubmission.

25. Our production system is not compatible with Endnotes. Please convert to
normal text.

Response: In our submitted MS Word files, all citations and bibliography had been
converted to normal text.

26. If accepted, only 5-6 non-text items (figures, tables, or panels) can be
accommodated in the print edition; additional material can be provided in a web
appendix. Please indicate which items can go in a web appendix.

Response: Our manuscript includes 6 panels in addition to the ‘Key Messages’. Items
in appendix were indicated in the main text of our manuscript.

27. Please provide a research in context panel with 3 parts: Evidence before this
study (which includes a description of how you searched for evidence and how
you assessed the quality of that evidence); Added value of the study; and
Implications of all the available evidence.

Response: This comment is not applicable for our manuscript.

28. At the end of the manuscript, please summarise the contribution of each
author to the work.

Response: We have included a section Author Contributions at the end of our
manuscript (Page 22, Line 453-458).

29. At the end of the manuscript please summarise the declaration of interests
for each author.



Response: We have included a section Declaration of Interests, indicating the authors
declared no relevant conflict of interest, at the end of our manuscript (Page 22, Line
460-461).

30. If you have not yet done so, please return all signed authorship statements
and conflict of interest forms. We also require signed statements from any
named person in the acknowledgements saying that they agree to be
acknowledged.

Response: We have included signed authorship statements and conflict of interest
forms for each author in the resubmission. Each person named in the
acknowledgements provided an email as enclosed in submission that he/she agree to
be acknowledged.

31. For any personal communication, please provide a letter showing that the
person agrees to their name being used.

Response: This comment is not applicable for our manuscript, as no personal
communication was included.

32. As corresponding author, please confirm that all authors have seen and
approved of the final text.

Response: All authors have approved the submission and provided signed authorship
statements.

33. If your author line includes a study group, collaborators' names and
affiliations may be listed at the end of the paper or in the appendix. Additionally,
if you wish the names of collaborators within a study group to appear on
PubMed, please upload with your revision a list of names of all study group
members presented as a two-column table in Word. First and middle names or
initials should be placed in the first column, and surnames in the second column.
Names should be ordered as you wish them to appear on PubMed. The table will
not be included in the paper itself - it's simply used to make sure that PubMed
adds the names correctly.

Response: This comment is not applicable for our manuscript, as no study group was
included.

34. Please note our guideline length for research articles is 3500 words and 30
references. For RCTs, the text can be expanded to 4500 words.



Response: We noted that the guideline length for reviews is 5000 words. The length
of our revised manuscript is 4978 words (not including panels, tables, figure legends,
or references).

35. From July 1, 2018, all submitted reports of clinical trials must contain a data
sharing statement, to be included at the end of the manuscript or in an appendix
(please provide as a separate pdf). Data sharing statements must indicate:
*Whether data collected for the study, including individual participant data and
a data dictionary defining each field in the set, will be made available to others;
*What data will be made available (deidentified participant data, participant
data with identifiers, data dictionary, or other specified data set);

*Whether additional, related documents will be available (eg, study protocol,
statistical analysis plan, informed consent form);

*When these data will be available (beginning and end date, or "'with
publication™, as applicable);

*Where the data will be made available (including complete URLSs or email
addresses if relevant);

*By what access criteria data will be shared (including with whom, for what
types of analyses, by what mechanism - eg, with or without investigator support,
after approval of a proposal, with a signed data access agreement - or any
additional restrictions).

Clinical trials that begin enrolling participants on or after Jan 1, 2019, must
include a data sharing plan in the trial's registration. If the data sharing plan
changes after registration, this should be reflected in the statement submitted
and published, and updated in the registry record. For reports of research other
than clinical trials, data sharing statements are encouraged but not required.
Mendeley Data (https://data.mendeley.com) is a secure online repository for
research data, permitting archiving of any file type and assigning a permanent
and unique digital object identifier (DOI) so that the files can be easily
referenced. If authors wish to share their supporting data, and have not already
made alternative arrangements, a Mendeley DOI can be referred to in the data
sharing statement.

Response: This comment is not applicable for our manuscript.



REVIEWERS COMMENTS

Reviewer #1:

1. It's not possible to referee this paper without referencing an accompanying
paper on ""Access to Primary Health Care in China™. The first paper provided
an extensively referenced review of a range of aspects of care in China, going
some way beyond access to workforce issues and, in the opinion | gave, adding
little to a previous paper from the same authors published in The Lancet in
2017. Although extensively referenced, | also had some doubts about the care
with which some individual references had been cited in paper 1. This paper is
a complete contrast. I was slightly surprised at the title as access (the subject
of the first paper) is a key component of access in most frameworks of quality
including that quoted by these authors in panel 2 of this paper. So | wondered
why there was a need for two papers.

Response: As the Editor and reviewers suggested, we combined the two reviews — on
access and quality separately — into one, which is now mainly about quality of
primary health care in China.

2. Anyhow, having recently published a paper on the quality of primary care in
China myself, I looked forward to reading the paper. There is no comment on
the methods used in the paper, though the supplementary material includes a
paragraph outlining the search process which included papers up to 2016 (I
think the review of paper 1 went up to 2017), so they are clearly relying on an
old review here).

Response: We appreciate this comment. We updated the literature search on Dec 30"
in this revision (see appendix and the table below), and included more recent
evidence, mainly in the section ‘Current Quality of China’s Primary Health Care’
and ‘Challenges in Structure and Process of Primary Health Care System’.

Search Topic Papers in English (PubMed) | Papers in Chinese (CNKI)
Searched / Relevant Searched / Relevant
EHR System 3217 63/2
Medications 100/11 80/8
Quality 2619/ 28 610/ 10
Human resources 1483/20 32/5
Insurance 225116 15/0
Financial 430/ 4 46 /5
Structural 84117 278 /14

3. Then the results. This section, 'Current Quality of China's Primary Health
Care’', takes up just over one A4 side of a manuscript that is 41 pages long. The
section on quality of diagnosis and treatment has just one reference (and that



is a study using simulated case histories) and the section on chronic disease
management considers just one condition, hypertension.

Response: The reviewer is correct that the section ‘Current Quality of China’s
Primary Health Care’ was relatively short. We intended to limit the length of this
section because the major aim of this manuscript is to identify causes for poor quality
of care and provide recommendations for improvement. In this revision, we clarified
that in the section ‘Introduction’ (Page 7, Line 58-59).

In this review, we summarize the evidence on quality of PHC in China,
analyse the causes for poor quality of care and provide policy
recommendations for improvement.

In this revision, we added new high-quality evidence on more conditions after the
updated literature search. For quality of diagnosis, we included a multi-center study
using incognito standardized patient with classic pulmonary tuberculosis symptoms,
which can provide international comparison findings (Page 8, Line 91-95).

In another study using incognito standardized patient with classic pulmonary
tuberculosis symptoms, correct management proportions at township health
centres (38%) and village clinics (28%) were significantly lower than at
county hospitals (90%).! There is a significant variation of observed doctors’
behaviour within each group (township health centres or village clinics) as
well,* which was similar in other middle-income countries.?

For prescribing behaviour, we indicated the proportion of inpatient antibiotics
prescriptions that were deemed inappropriate, and the preference of PHC physicians
to use broad-spectrum (Page 9, Line 99-105).

A 2011 study based on a random sample of PHC institutions in 6 provinces of
China also revealed that a quarter of outpatient antibiotics prescriptions and
68% of inpatient antibiotics prescriptions were inappropriate, and improper
remuneration incentives was considered a key driver for these prescribing
behavior.® Moreover, there was a preference of PHC doctors to use broad-
spectrum antibiotics,* which is deemed quality issue related to professional
incompetence,® and could induce the emergence and spread of drug-resistant
strains of microbes.®

For chronic disease management, in addition to hypertension, we included two studies
on diabetes, since both hypertension and type 2 diabetes are the most common chronic
conditions encountered in China’s primary health care settings, and primary care
providers are tasked with identifying and managing these two conditions as part of the
national basic public health services package (Page 10, Line 126-133).



For diabetes, a nationally representative survey in 2013 of 170,287 Chinese
participants found that only 37% of those with diabetes were aware of their
diagnosis, and just 32% were being treated.® Another nationwide longitudinal
survey from 2011 to 2015 identified a decrease in health education coverage
(from 76% to 70%) and persisted gaps in use of examinations and treatments
(from 79% to 81%), accompanied by an increase in both diabetes-related
hospital admission (from 4% to 6%) and readmission (from 19 to 28%).’
China’s diabetes hospital admission rate had reached 260 per 100 000
population, which was much higher than most OECD countries (average at
141 per 100 000 population).®

Additionally, we noted the evidence about other measures for quality of care in the
European Primary Care Monitoring System (Page 8, Line 76-81).

With respect to other measures covered by the EPCMS, China has already
achieved maternal and child health outcomes that approach those of advanced
economies,® and universal neonatal vaccination was estimated to have
prevented 30 million chronic Hepatitis B viral carriers.'® Unfortunately
evidence on quality of mental health care and health promotion in PHC
system is not generally available.

4. The rest of the paper is largely taken up with a discussion of workforce
challenges, remuneration systems, coordination and continuity of care (four
and a half sides for these, partially repeating points made in paper 1) and
recommendations for improvement (six and a half sides). These sections are
clearly written and make some important points. However, | still have some
concerns about the referencing. For example, the issue of lack of trust in
primary care doctors (a major problem in China) is simply referenced to the
authors' previous 2017 Lancet paper.

Response: We appreciate this comment. With respect to the referencing issue about
lack of trust in primary health care doctors (reasons that patients bypassed primary
health care institutions), we directly cited our Lancet review published in 2017,
because it was the first time that these findings from the National Primary Health Care
Survey (we conducted during 2016 and 2017) were reported. We understand the
reviewer’s concern, and referred to another study instead (Page 12, Line 199-201).

In a survey covering 17 provinces, the most common reasons that patients
bypassed PHC institutions as they need clinical care was poor capacity and
skills of the professionals (32%).!

5. In other words, this is not really a paper about the quality of primary care in
China. It pays lip service to this in order to act as a vehicle for an extensive
section on recommendations for improvement. In a sense there's nothing



wrong with that and the points made are generally valid and important.
However, there is significant overlap with paper 1, with workforce, training
and organisational issues common to the problems identified in both papers.

Response: As explained, based on advice from the editor and reviewers, we have
combined the papers now particularly focus on quality. Having said that, we
respectfully disagree that this review is not about the quality of primary health care in
China. The review indeed aimed to provide ‘recommendations for improvement’, and
all the recommendations were about quality of care. To do so, we summarized
evidence about the quality of primary health care and the underlying causes. We
included evidence from our Lancet paper published in 2017 because it was where the
National Primary Health Care Survey was firstly reported, and these findings were
essential for us to generate targeted recommendations. In addition, we provided lots of
new evidence on quality gaps and analysis on system causes, including GP training,
clinical guidelines, coordination and continuity of primary health care.

6. In my view, neither paper should be published in its present form. I think there
might be room for combining the two papers into one, but very significant
work would be required.

Response: As responded above to Comment #1, we combined the two reviews into
one that was mainly about quality of primary health care in China.

7. It's also unfortunate that the literature review (if the paper is to be a review
rather than a commentary) will be four years old by the time of publication as
a number of relevant papers have been published since then. The first key
message (panel 1) that ‘there is evidence of widespread gaps in quality’ is
probably true but poorly justified on the evidence presented in this paper.

Response: We appreciate this comment. As responded above to Comment #2, we
updated the literature search on Dec 30" in this revision, and included more recent
evidence, mainly in the section ‘Current Quality of China’s Primary Health Care’
and ‘Challenges in Structure and Process of Primary Health Care System’. The new
references provided evidence on a broader scope of primary health care
(communicable and non-communicable diseases, acute and chronic conditions), to
demonstrate the widespread gaps.

8. Alternatively, one could take the view that this paper provides what the title
says it is, namely a statement of challenges and recommendations. In that case
the paper should not start of by saying **In this review we assess the quality of
primary care in China™.

Response: We revised the sentence accordingly (Page 7, Line 58-59).



In this review, we summarize the evidence on quality of PHC in China,
analyse the causes for poor quality of care and provide policy
recommendations for improvement.

9. Interms of the paper being a statement of challenges and recommendations, it
should be made clear that these are the opinions of the authors rather than
being based on evidence. The 6+ pages of recommendations contain only eight
references, two of which are to the authors' previous Lancet paper.

Response: The recommendations are not all based on evaluations of each single one,
but they are also not just opinions. The analytical approach that we used for this
Review is one that is commonly used in policy research, which follows the following
process: 1) problem identification; 2) analysis of underlying causes; 3) policy
recommendation for addressing the causes; 4) experimentation of the
recommendation or in some cases, direct legislation. In this Review, we summarize
the problems that already exist, based on our literature review, rather than doing an
original investigation. Then we use the European Primary Care Monitoring System
framework to guide us in identifying relevant causes, which led to recommendations.
We briefly explained our analytical approach in the third paragraph of “Introduction”,
“To develop policy recommendations, we also conducted interviews with key
stakeholders, front line health workers, and policymakers, as well as evaluations of
national and international examples.”

10. Some of the recommendations are a bit odd. For example, the section on
'‘Building a learning primary care system' makes three recommendations: in-
service training (fine), decision support tools enhanced by artificial intelligence
(really??) and use of big data. Since electronic records are uncommon across
the whole of China and many consultations occur with no records at all, this
recommendation is, to say the least, aspirational. Indeed, the evidence that
decision support tools and big data lead to improvements in primary care even
in countries like the UK or US is limited. Maybe this is being a bit picky - the
sections on training, integration and accountability are generally good.

Response: The recommendation about learning health system was indeed an
aspiration in future, which we considered a way to strengthen the strategies about
workforce education, provider incentives, care integration, and system coordination.
Thus, in this revision, we changed the order of our recommendations, in which
“Improve information system towards building a learning primary health care system”
is the last one following education, accountability, integration and cooperation. We
consider it important to mention this recommendation because the government can
begin to plan for this possibility.

Also, we added “improve the information system” as a short-term step for reaching
the ultimate goal of “a learning health system” (Page 19, Line 384-397).



An integrated electronic health record system per citizen is needed to improve
the quality and efficiency in PHC institutions as well as the entire health care
system (panel 7). China should address the challenges in the two core
information technology (IT) systems in PHC institutions — the Residents
Health Record System for basic public health services and the Electronic
Medical Record System for clinical care.!? First, clinical IT systems like
Electronic Medical Records should be available in all PHC institutions,
including village clinics. Second, the development and deployment of clinical
IT systems in PHC institutions need to be centralised, with standardised data
structures, definitions, use of appropriate classification systems such as
International Classification of Primary Care,*® to ensure integration and
interoperability. Third, the Residents Health Record System that was
implemented nationwide in the National Basic Public Health Service Program
should be integrated with the delivery of clinical care, to ensure that the
health data can be used to facilitate appropriate and efficient clinical practice.
Fourth, the Electronic Medical Record Systems in PHC should be linked with
the ones used in secondary and tertiary hospitals to facilitate patient referrals.

In addition, we added a new panel to introduce experiences on health information
technology in primary health care, to improve quality, efficiency, and patient
satisfaction (Panel 7, Page 44, Line 807).

In Finland, each of the 5-3 million citizens has a Personal Health Record,
which is integrated into a national repository known as the eArchive. These
together provide a centralized location for patients, health care providers,
pharmacies, and social workers to keep track of patient information,
communicate with each another, and make informed clinical decisions. Each
patient is listed under a primary health care institution that takes full
responsibility for the patient’s integrated care, and patients have control over
which social workers and health care professionals have access to their
information. All patients have secure access to their own records over the
Internet using their bank account credentials, mobile identity verification, or
an electronic identity card. Patients use the system to fill prescriptions and
update their health information in their Personal Health Records with home
measurements including blood pressure, peak expiratory flow, blood glucose,
diet, and exercise. Electronic communication between professionals and
patients is supported by symptom checkers and follow-up forms, secured
messages, or real-time chat.

The care is linked to decision-support tools (e.g., guidelines of the most
frequent problems encountered in primary health care) and also artificial
intelligence that can help practitioners implement guidelines (e.g., the system
checks if a medication prescribed by the family physician is compatible with
the renal function of the patient and if not, proposes alternatives). In cases of



referral, the information in the Personal Health Record is accessible by the
specialist providers.

11.1 liked the box describing how one city, Shenzhen, had gone about
systematically improving (its primary care (panel 5) though I don't know
whether the Lancet format readily supports a box with text going over more
than three A4 sides. Another box (panel 6, hypertension management) also
runs to three sides.

Response: We appreciate this comment. In the Instruction for Authors of the Lancet,
we found no length limit for panels. However, we shortened the panel 5 that
introduced the National Primary Health Care Hypertension Management Office
(Panel 5, Line 37, Page 799). We defer to the journal’s police and Editor’s decision on
whether these panels should be shortened.

Centerfor-Cardiovasemtar-Diseasesto-establisht-The National Primary
Health Care Hypertension Management Office was established in March 2017
with the —The-main-charge-ofthe-Officewas to develop strategies and
practices ways to improve hypertension management nationwide and to serve
as a model for other services in the program (see figure below).

Reviewer #2:

1. Overall comments: The drivers of gaps in optimal healthcare are well
presented, covering incentivisation and poor training opportunities which are
indeed major issues.

Response: We appreciate this comment.

2. However, the main solution presented mentions is a ‘'learning system based on
digital data and innovative technologies’. Leading with a technological solution
does not address the main driver you mention, which are deeper systemic
issues. It implies that the authors are giving more attention to the ‘hardware’



of the health system, while the 'software’ (motivation of healthcare providers,
training, incentives, systems that support integration) are given less
importance, even though these relate more directly to the issues mentioned
(fee-for-service model that incentivizes testing and treatments irrespective of
their clinical necessity; lack of integration between clinical care and public
health service; insufficient continuity of care throughout the entire health care
system).

Response: We agree that ‘software’, including training, incentives and integration,
should be given more attention to improve the quality of primary health care. Thus in
this revision, we changed the order of our recommendations, in which “Enhance the
quality of training for new and current primary health care workforce” is the first one,
“Establish performance accountability to incentivize high-quality and high-value
care” is the second one, “Integrate clinical care with the basic public health services”
is the third one, and “Strengthen the coordination between primary health care
institutions and hospitals” is the fourth one. “Improve information system towards
building a learning primary health care system” is now the last recommendation,
which we considered a way to strengthen the strategies about workforce education,
provider incentives, care integration, and system coordination.

3. The executive summary does not make the importance of this article clear -
perhaps briefly justify the statement 'now is an opportune time for China to
strengthen the quality of its primary health care’ - what is special about now?
Why will the government act when many of these issues have been well known?
Are there political barriers to action?

Response: We appreciate this comments, and revised the Executive Summary to
highlight that after a 10-year reform focusing on investment, the government has
increasingly realized the importance of ‘improving quality and enhancing efficiency (
PRI RL) . This provide an opportune time to implement the recommendations we
provided in this manuscript (Page 6, Line 20-31).

As part of its health care reform in the past decade, China has significantly
increased financial investment and introduced favourable policies for primary
health care. However, widespread gaps in the quality still exist, which has
contributed to missed opportunities to promote population health. In this
review, we aim to identify the causes for poor quality, and provide policy
recommendations for improvement. These gaps include suboptimal screening,
diagnosis, and treatment of diseases, which compromise health outcomes.
System challenges include: suboptimal education and training of primary
health care practitioners; a fee-for-service payment system that incentivizes
testing and treatments over prevention; fragmentation of clinical care and
public health service; insufficient continuity of care throughout the entire
health care system. Now is an opportune time for China to strengthen the



quality of its primary health care as the government is shifting its reform
attention to ‘improving quality and enhancing efficiency (ti zhi zeng xiao, #&

SR

4. 1 would suggest that the executive summary tells the reader what the purpose
of the paper is (we assess the quality of primary health care in China, examine
the causes for poor quality, and provide policy recommendations for
improvement)

Response: We appreciate this comments and revised the Executive Summary to
introduce the purpose of this manuscript as the reviewer suggested (Page 6, Line 23-
24).

In this review, we aim to identify the causes for poor quality, and provide
policy recommendations for improvement.

5. The introduction is clearly written. The phrase is ‘front line’ health workers
(not lines).

Response: We appreciate these comments, and corrected the phrase accordingly
(Page 7, Line 66-68).

To develop policy recommendations, we also conducted interviews with key
stakeholders, front line health workers, and policymakers, as well as
evaluations of national and international examples.

6. P8: prescribing behaviour - the summary is fine, but the issues mentioned have
been document before, and it was shame that factors driving the
overprescribing or use of higher cost medicines were not mentioned. Do the
papers reviewed indicate drivers such as incentive structures? Why is there an
overuse of antibiotics and an underuse of anti-hypertensives, for example?

Response: We appreciate this comment. We added research evidence about the
reasons for primary health care doctors’ prescribing behaviour, particularly for
overuse of antibiotics (Page 9, Line 99-105) and underuse of anti-hypertensives (Page
9, Line 109-114). This evidence also foreshadowed the section Challenges in
Structure and Process of Primary Health Care System, in which we analysed deeper
causes for poor quality of primary health care.

A 2011 study based on a random sample of PHC institutions in 6 provinces of
China also revealed that a quarter of outpatient antibiotics prescriptions and
68% of inpatient antibiotics prescriptions were inappropriate, and improper
remuneration incentives was considered a key driver for these prescribing
behavior.® Moreover, there was a preference of PHC doctors to use broad-



spectrum antibiotics,* which is deemed quality issue related to professional
incompetence,® and could induce the emergence and spread of drug-resistant
strains of microbes.®

Meanwhile, it found that approximately 8% of medications used were not
guideline-recommended,'* while high-cost medications were more
preferentially used than their counterparts that were evidence-based and
cheaper.}*1® These results suggest that in addition to medication supply
defect, physicians’ knowledge of and willingness to adhere to new
hypertension treatment guidelines are issues that need to be addressed.’

7. P9: I found the figures on unlicensed doctors and lack of completion of CME
very interesting, and again thought that some mention of reasons for low
enforcement of rules would add depth to the paper. Is there any information
about why unlicensed doctors are able to practice? Corruption? Fake degrees?

Response: There are unlicensed doctors practicing in the primary health care
institutions, simply due to there are not enough licensed doctors available, particularly
in underdeveloped areas. We clarified that in this revision (Page 11, Line 150-152).

Moreover, due to a lack of qualified physicians, more than 20% of doctors
practicing in community health centres, township health centres, and
community health stations were not licensed (appendix H).'218

8. P10: Very interesting about how incentive structures changed primary
providers clinical behaviour. It points clearly to the need to focus on solutions
that are deeper than digital data and technology!

Response: We agree with this comment and have changed the order of our
recommendations, in which “Establish performance accountability to incentivize
high-quality and high-value care” is now the second one, and “Improve information
system towards building a learning primary health care system” is the fifth. And we
discuss incentives as transition from fee-for-service to capitation payment tied with
performance as key recommendations for integrated care (Page 16, Line 339-344) and
care coordination (Page 19, Line 373-377).

China should consider combining the public health budget with the social
health insurance budget and shifting the payment of PHC teams from fee-for-
service to a capitation payment method.”’ The capitation payment rate should
be risk adjusted and the rate should cover costs for providing health
promotion, prevention, management, and clinical care by the PHC physicians
and teams. This will encourage PHC physicians to coordinate preventive care
with clinical care, thereby leading to better management and better outcomes
for the patients.



The aforementioned capitation payment methods should cover services at the
primary care level as well as the secondary care hospitals, and eventually be
extended to cover tertiary care level. The envisioned primary, secondary, and
tertiary care team would jointly manage the capitated funds. If there were
savings, they would be shared by the team.

9. P11: The findings on poor coordination of information systems are very similar
to what was found as part of a detailed analysis of China's TB information
management system (Optimising routine surveillance systems for informing
tuberculosis control policies in China. Health policy and planning 2017,
32:1i12-1114.) You may consider using this evidence to make the point that poor
coordination between information systems - that are well funded and managed
separately - seems to be a wider issue.

Response: We appreciate this comment, and additionally referred to this study in this
section (Page 14, Line 238-243).

Similarly for infectious diseases like tuberculosis, complete socio-
demographic and clinical information on individuals with presumptive
tuberculosis cannot be linked across the Infectious Disease Reporting System
and the Tuberculosis Information Management System due to the different
identification numbers, even both of which were developed by the China
Centers for Disease Control and Prevention (CDC), thus analysis on
characteristics of individuals who did not complete the referral are not
feasible.?°

10. P12: As noted in the comments earlier, | strongly feel that the emphasis on
different components of the solution is the wrong way around. Information
systems should accompany changes in incentivisation and accountability, not
the other way around. Information systems cannot solve the problems
documented. If the authors reasons for putting a learning system as the first
part of the solution is that more evidence is needed, doesn't that contradict
what you have done in the review, which is to clearly lay out the strong evidence
for areas that need to be addressed?

Response: As noted above, we changed the order of our recommendations, in which
“Enhance the quality of training for new and current primary health care workforce”
is now the first one, “Establish performance accountability to incentivize high-quality
and high-value care” is the second one, and “Improve information system towards
building a learning primary health care system” is the fifth. And we discuss incentives
as transition from fee-for-service to capitation payment tied with performance as key
recommendations for integrated care (Page 16, Line 339-344) and care coordination
(Page 19, Line 373-377).



China should consider combining the public health budget with the social
health insurance budget and shifting the payment of PHC teams from fee-for-
service to a capitation payment method.”’ The capitation payment rate should
be risk adjusted and the rate should cover costs for providing health
promotion, prevention, management, and clinical care by the PHC physicians
and teams. This will encourage PHC physicians to coordinate preventive care
with clinical care, thereby leading to better management and better outcomes
for the patients.

The aforementioned capitation payment methods should cover services at the
primary care level as well as the secondary care hospitals, and eventually be
extended to cover tertiary care level. The envisioned primary, secondary, and
tertiary care team would jointly manage the capitated funds. If there were
savings, they would be shared by the team.

11. P13: Just to emphasise, the point suggesting a high performance IT system will
be a grand solution only appears naive, in my opinion. Complex problems
around incentive systems and lack of enforcement of licensing requirements
will not be fixed with an IT system. For example: ' the system should ensure
that professionals are practicing at the top level of their training’ - how will an
I'T system do this if there is not the political will to enforce minimum standards,
as can be seen from information you present about CME and licensing?

Response: As responded above, we changed the order of our recommendations in this
revision. Now the recommendation about IT system and learning health system is the
last one, which we considered a way to strengthen the strategies about workforce
education, provider incentives, care integration, and system coordination.

12. P14: What would be the incentives for doctors to spend time on training, when
they are concerned about profits?

Response: We agree that the incentives are very important. We additionally discussed
that in this recommendation during the revision (Page 16, Line 309-311).

Additionally, incentives would help to motivate PHC doctors to participate the
Continuing Medical Education and other in-service training programs, such
as providing certifications that are meaningful in their career development
and ensuring incomes when they temporarily leave their posts for training.

13. P16: Agree with points made here about medical education

Response: We appreciate this comment.



14. P17-19: The recommendations make sense, but why have these not been done
already? There must be huge political and institutional barriers to enforcing
quality control and integration, and these should be considered. Otherwise it
becomes a list of solutions that does not consider the challenges to
implementing them.

Response: We appreciate the reviewer’s interest in the political and institutional
barriers to enforcing quality control and integration. We have been attentive to the
feasibility of the recommendations, even though some implementation issues are
beyond the scope of this manuscript. With respect to the quality control, the Chinese
government historically paid less attention to primary health care. In the National
Health Commission (former Ministry of Health, National Health and Family Planning
Commission) of China, the Bureau of Medical Administration and the Department of
Primary Health should be in charge of quality control for primary health care.
However, there are only 3 national policy documents issued during the past decade,?%
23 all of which had focused on prevention of nosocomial infections, but nothing on
treatment appropriateness or patient outcomes. Thus, in this manuscript, we
highlighted the National Primary Health Care Hypertension Management Office,
particularly its responsibility on establishing performance indicators and quality
assessment data collection system.

With respect to the integration between clinical care and public health service, the
major barrier is different financing mechanisms between them. As we had explained
in the section “Challenges in Structure and Process of Primary Health Care System -
Coordination of care”, the package of basic public health services delivered in
primary health care institutions is supported by capitated payment directly from the
government; while the clinical care is funded by social health insurance and patients’
out-of-pocket payments, mostly in a fee-for-service model. In this revision, we
emphasized that as the first sentence of the recommendation “Integrate clinical care
with the basic public health services” (Page 18, Line 339-341).

China should consider combining the public health budget with the social
health insurance budget and shifting the payment of PHC teams from fee-for-
service to a capitation payment method.®

Reviewer #3: This contribution concerns the structural conditions for primary
healthcare in China, focusing on what is needed for high-quality primary care.
An existing framework of these conditions is applied for an analysis, which is
essentially a set of expert views that is supported by studies. | appreciate that the
paper aims to enhance primary healthcare in China, and also the academic work
to support this. My comments are made with the intention to improve the
manuscript and to increase its value for readers.



Response: We appreciate this comment.

1. The paper addresses an important topic, which is relevant for China as well as
for many other countries (including high-income countries with poor primary
healthcare). As | do not have much knowledge of healthcare in China, like
probably most readers, it would be helpful to provide some background
information and history of the healthcare system. For instance, is it organized
universally similar across China or differently in counties/regions? What is the
life expectancy and how is the population age structure? How is healthcare,
and primary care in particular, funded? What is the typical training of doctors
and nurses in primary healthcare? How frequently do people attend a primary
care practice (number of visits/ year)? Such information may be provided in
box alongside the text, without further discussion.

Response: We appreciate these comments. We have provided relevant background
information about China’s primary health care system in the revision, and referred to
our 2017 Lancet review. However, given the numbers limits of panels (i.e. box), we
added some key background information as the appendixes, including: 1) Phases of
development of primary health care in China, including the history of primary health
care system (Appendix A);

Since the establishment of the People’s Republic of China in 1949, its primary
health care system has gone through three major phases.

From the 1950s to the 1970s

China received global recognition for its achievements in health improvement
and health system development. Its success was particularly notable in the

rural areas, where overall health status improved in a relatively short period
despite extremely scarce resources. The three-tiered health care delivery
system, so-called “barefoot doctors” at village clinics, and low-cost universal
health insurance (cooperative medical scheme) were considered the three key
elements of its success. The three-tiered health care delivery system in rural
areas comprises the clearly defined and well-operated functions of three levels
of health providers and organization at the village, township, and county
level. In parallel, a similar health care delivery structure was developed in
urban areas comprised of three levels of health organizations at the street
(now called community), district, and municipal level. China’s strategy of
focusing on the provision of preventive care and basic curative care at an
affordable cost (through insurance coverage and low-cost services) was
considered a model of health system development, and the country was
intensively involved in the development of the 1978 Alma-Ata Declaration.
Core primary health care concepts and policies within the Declaration,
including full governmental support, accountability for health, inter-sectorial
cooperation on health, affordable health care, education, and a
comprehensive development system, were derived from China’s successful



experiences. The context within which China developed its health system was
similar to that of many low-income countries, which was a key factor in the
acceptance of the Chinese primary health care model by other developing
countries when designing their own health systems.

From the 1980s to the early 2000s

The Chinese primary health care system faced challenges as a result of the
central government reducing its role in health care financing and insurance

organization. Insurance coverage rates under the cooperative medical scheme
decreased from 95% in 1976 to 5% in 1985.% After several failed attempts to
raise funds for health care, the Ministry of Health began emphasizing the
importance of self-reliance, and it pursued alternative funding through
market-oriented reform.”> The integrated three-tiered health care delivery
system was dismantled as health providers at the village level became
privatized, while township-level and county-level hospitals/health centres
became self-financing. Preventive care was phased out in favour of the higher
revenues provided by curative care. Moreover, hospitals grew in number and
scope of services, attracting an increasing number of patients in this
competition with the primary health care system.’%?” Thus the prior advantage
in health care efficiency of China, in comparison with other countries with
similar levels of development, was gradually losing. Rural health centres, in
particular, experienced enormous difficulty under the market-oriented
reforms. As the primary health care institutions deteriorated and relied on
revenue from user fees, the public health functions of these facilities greatly
diminished. During this time, China was widely criticized by both national and
international academic and health care organizations for its inability to
extend primary health care coverage to all. In its 2000 annual report, WHO
ranked China at the bottom fourth of its 191 member states in terms of
equitable financial health protection.?®

From the early 2000s to the present

A policy report commented that “China’s health care reform since 1978 was
in general a failure”.”’ This report, combined with public complaints about
health care, were the driving forces behind a new phase of system reform. The
government began to re-establish the rural health insurance system in 2003
and the urban resident health insurance system in 2007. A more
comprehensive reform agenda, developed by a number of line ministries with

technical support from academic institutions, was implemented in 2009. Since
then, strong primary health care has been a key strategy of health care reform
in addition to universal health insurance coverage, a National Essential
Medicines System, and basic public health services. The government increased
its subsidies to primary health care institutions from 19 billion RMB in 2008
to 197 billion RMB in 2018.°%° Acknowledging the increasing pressure
exerted by an aging population, behavioural changes,*’ and rapid
urbanization,” the Healthy China 2030 plan issued in 2016 envisions the



primary health care system as a means of addressing the emerging dual
burden of chronic NCDs and increasing health expenditures.>

2) Institutions providing primary health care (Appendix B);

In 2015, the Chinese State Council issued the Plan for the Health Care
Delivery System (2015—-2020), in which various health care organisations and
their functions were defined.>® The primary health care system in China is
divided into urban and rural components, each with a two-tier structure. Most
of the institutions in this system are publicly owned (i.e., the institutions are
owned by all or a specific group of Chinese citizens).’>*” In 2018, urban
components included approximately 9300 community health centres and, one
level below them, 25 600 community health stations. Rural components
included approximately 36 400 township health centres and, one level below
them, 622 000 village clinics.?°

In addition to the four types of care institutions above, there are about 228
000 community clinics (96% privately owned), 21 600 clinics belonging to
individual organisations such as schools and companies (34% privately
owned),”” and many community pharmacies (most privately owned). The
community clinics mainly provide medical care in specific fields such as
dental disorders or traditional Chinese medicine (TCM). The clinics
belonging to organisations provide health care services only to employees or
students of the organisation. These clinics and pharmacies are important parts
of clinical care delivery, as they supplement the primary health care system.
Moreover, a growing number of private health management companies
scattered in large cities are providing medical examination, disease screening,
and outpatient services too.

3) Primary health care professionals and their training (Appendix H);

Primary health care requires multidisciplinary professional teams that consist
of doctors, nurses, pharmacists, and other health workers. Different types of
primary health care professionals, and the synergy between them, are crucial
for the system to provide comprehensive and high-quality services. In 2018,
the primary health care workforce consisted of approximately 1 310 000
physicians, 907 000 village doctors, 852 000 nurses, 147 000 pharmacists,
and 106 000 technicians.’**” As the backbone of the workforce, primary
health care physicians and village doctors in China have a unique portfolio in
comparison with other countries. There were 471 000 licensed physicians or
licensed assistant physicians in urban areas, and 834 000 licensed physicians
or licensed assistant physicians in addition to 907 000 village doctors in rural
areas.’%*’ It takes 5 years of medical education after 12 years of primary and
secondary education to become a licensed physician or 3 years of medical
education after 12 years of primary and secondary education to become a



licensed assistant physician, and regular and assistant physicians must pass
the national practicing doctor (or assistant doctor) examination and periodic
government assessments to maintain their licenses.

1t is worth noting that most physicians in China have not been trained to be,
or qualify as, general practitioner as it is defined in many other countries,
since the development of China’s general practitioner training system began
in 2011. Village doctors need only a technical school education (3 years of
medical education after 9 years of primary and secondary education) or 20
years of continuous practicing experience to work in village clinics. Village
doctors practice with a village doctor certificate, rather than a regular
license, and cannot practice in other types of health care institutions.

4) Evolution of the National Basic Public Health Service Program (Appendix D);

Year 2009 | 2010 | 2011 | 2012 | 2013 | 2014 | 2015 | 2016 | 2017

Funding, Yuan per capita 15 15 25 25 30 35 40 45 50

Residents’ health records

Health education

Child health management

Maternal health care

Elderly health management

2] 21 2] 2] <2 2]
2] 21 2] 2] <2 2]
2] 21 2] 2] <2 2]
2] 20 2] 2] <2 2]
2] 20 2] 2] <2 2]
2] 20 2] 2] <2 2]
2] 20 2] 2] <2 2]
2] 20 2] 2] <2 2]
<] 20 2] 2] <2 2]

Vaccination

Reporting of infectious diseases and

2
2
2
2
2
2
2
2
2

public health emergencies

Health management for hypertension

Health management for type-2 diabetes

<] 21 =]
<] 21 =]

Health management for psychosis

<] 2] =2 2]
2] =2 2] =2
2] <2 2] =2
2] =2 2] =2
2] <2 2] =2
2] =2 2] =2

Health supervision - -

Traditional Chinese medicine health

management

Health management for tuberculosis - - - - - - N N

Contraceptive device - - - - _ _ _ _

2
2
2
2
2] 20 <21 <2 | 2] 2] <] 2]

Health promotion - - - - — — _ _

5) The scope of the clinical care provided in primary health care institutions
(Appendix E).

To understand the scope of the clinical care provided in primary health care
institutions in China, we asked the 10,626 primary health care physicians and
village doctors involved in our survey to identify the top five clinical
conditions that they encounter in regular practice. In community health
centres and community health stations, the most commonly identified
conditions were common cold (14-5% and 19-1%, respectively), followed by
hypertension (11-0% and 11-5%), diabetes (9-6% and 9-0%,), chronic



bronchitis (8-7% and 8-6%), and acute bronchitis (8-1% and 8-6%). Doctors
at township health centres and village clinics identified common cold (13-6%
and 19-5%, respectively), acute bronchitis (9-0% and 10-7%), and chronic
bronchitis (8:5% and 10-5); however, they more often identified gastritis
(7-5% and 10-3%) and diarrhea (5-3% and 11-7%) than hypertension (7-9%
and 9-8%) and diabetes (4-6% and 4-6%).

Community : Community : Township

Clinical conditions : Village clinics

health center : health station : health center :

Dysmenorrhoea

................................ oo R IR e A T - - - o oo 0o o PRI AAN

Cholecystitis .G 16%E L E LA% 26%; ... .L16%)
Joothache ...l 8% 3.6% EEEE 1.3%,
Menopausalsyndrome i c 1A% SRR 0.2% SN 1.4%

Cholelithiasis .0 L0% 0t 0.5% f 1.6%.:
Miopathicheadache . &= 08%: G 0.6% SEEEEEE 0.6%.

MHaemorrhoids 8w 0.7% L0 0.5% PR 11%;;

Asthma R 0.6% S 0.1% S | 0.6%.

Chronic dermatitis ... 5. .05% S0t 0.3% SR 0.2%.

Tympanitis s 05% S 0.4% EEEREE 0.7%.

Conjunctivitis ... 8 05% So | 0.3% B 0.6%.

Convulsion in children

[

0%




For other background information, including the financing and governance of primary
health care system in China, we cited our Lancet review in 2017.

2. The paper has many authors, which may explain the patch-work character of
the document and the variable analytical depth and variable reference to
studies for specific claims. If there has been no reference to studies for a specific
claim provided, it is unclear whether such studies are not available or not cited.
The paper mixes factual information, assessment (in terms for good/bad) and
recommendations for policy makers. General recommendations are: a) To
provide reference to studies to support claims in factual statements, or state
explicitly that the claim is based on expert views. Alternatively, it may be stated
upfront that all claims are expert-based except if stated otherwise.

Response: We assume the reviewer was talking about the section Challenges in
Structure and Process of Primary Health Care System, since this section included
both prior evidence and our explanations. We identified three claims with no prior
evidence to support in this section, and revised according to the reviewer’s
suggestions: 1) lack of integration between clinical care and public health services —
we clarified that they are based on expert view, and added a reference about
tuberculosis management information technology systems (Page 13, Line 229-243).

Second, there is almost no coordination in monitoring, performance
measurement, or management between the two programs. Thus, as we
observed as both researchers and practitioners, there is little workflow
interaction or information sharing between the two. For instance, in
hypertension management visits under the National Basic Public Health
Service Program, patients can have blood pressure measurement and lifestyle
consultations by public health workers, but cannot get antihypertensive
prescriptions without attending the clinics. Also, resident health records on
public health services and medical records on clinical care are kept by two
separate information systems even for the same visit of the same patient and
there is no linkage between them. The poor care coordination is a hindrance
particularly to managing NCDs. Similarly for infectious diseases like
tuberculosis, complete socio-demographic and clinical information on
individuals with presumptive tuberculosis cannot be linked across the
Infectious Disease Reporting System and the Tuberculosis Information
Management System due to the different identification numbers, even both of
which were developed by the China Centers for Disease Control and
Prevention (CDC), thus analysis on characteristics of individuals who did not
complete the referral are not feasible.?

2) inadequate informational continuity throughout primary health care system — we
cited our paper published in Lancet in 2017 that reported the relevant findings from
National Primary Health Care Survey (Page 15, Line 261-267).



Second, there is inadequate ‘informational continuity’ throughout the system.
The electronic medical record system in PHC institutions is still commonly
unavailable, fragmented, and isolated in its ability to integrate and analyse
comprehensive information about individual patients.'? The establishment of
the centralised resident health record system in the National Basic Public
Health Service Program for the entire catchment populations potentially
places PHC services in a position to take a cradle-to-grave approach to
managing health care. However, the potential to use these data goes
unfulfilled.

3) poor managerial continuity because primary health care institutions and hospitals
are financed, governed, and managed separately — we cited a report People’s Republic
of China health system review to support that (Page 15, Line 268-272).

Third, with respect to ‘managerial continuity’, because PHC institutions and
hospitals are financed, governed, and managed separately,® there are
barriers to ensuring consistency, coordination, and quality of care across sites
of care..

3. b) I would favour a clearer distinction between factual information and
recommendations, rather than mixing these in the text, but this is obviously an
editorial decision.

Response: We assume this comment was about the sixth paragraph in the
recommendation “Build a learning primary health care system”, in which we
summarized the findings from National Primary Health Care Survey about use of IT
systems in primary health care institutions (i.e. IT systems for clinical care often
unavailable and not interoperable, in the meantime, IT systems for public health
service are rarely leveraged in clinical practice). In this revision, we removed this
evidence, and provided specific recommendations instead to address these deficits
(Page 19, Line 385-397).

China should address the challenges in the two core information technology
(IT) systems in PHC institutions — the Residents Health Record System for
basic public health services and the Electronic Medical Record System for
clinical care.'? First, clinical 1T systems like Electronic Medical Records
should be available in all PHC institutions, including village clinics. Second,
the development and deployment of clinical IT systems in PHC institutions
need to be centralised, with standardised data structures, definitions, use of
appropriate classification systems such as International Classification of
Primary Care,3 to ensure integration and interoperability. Third, the
Residents Health Record System that was implemented nationwide in the
National Basic Public Health Service Program should be integrated with the



delivery of clinical care, to ensure that the health data can be used to facilitate
appropriate and efficient clinical practice. Fourth, the Electronic Medical
Record Systems in PHC should be linked with the ones used in secondary and
tertiary hospitals to facilitate patient referrals.

4. P.9 This is a framework-guided policy analysis, but the methods could be
specified in some more detail. Such information on the methods would be
required, even for a narrative review.

Response: The analytical approach that we used for this Review is one that is
commonly used in policy research, which follows the following process: 1) problem
identification; 2) analysis of underlying causes; 3) policy recommendation for
addressing the causes; 4) experimentation of the recommendation. In this Review, we
summarize the problems that already exist, based on our literature review, rather than
doing an original investigation. Then we use the European Primary Care Monitoring
System framework to guide us in identifying relevant causes, which led to
recommendations. We briefly explained our analytical approach in the third paragraph
of “Introduction”, “To develop policy recommendations, we also conducted
interviews with key stakeholders, front line health workers, and policymakers, as well
as evaluations of national and international examples.”

Moreover, The Chinese government can take some of these recommendations forward
by piloting first, which we have added, “These recommendations could guide China’s
action plans in terms of policy formulation and designing pilots to test the
recommendations’ effects and feasibility.” (line 288-290)

5. P.10-11 The section on actual quality of primary care is rather short and does
not convincingly convey the message that quality of primary care is suboptimal
in China. If the number of studies is really limited, it may be possible to use
specific population metrics (e.g. number of hospital admissions, infection rates,
etc.) as proxy indicators for quality of primary care. The OECD health
program may be a helpful source of indicators.

Response: We appreciate this comment. We updated the literature search on Dec 30"
in this revision and included more recent evidence about the quality of primary health
care in China (Page 8, Line 91-95).

In another study using incognito standardized patient with classic pulmonary
tuberculosis symptoms, correct management proportions at township health
centres (38%) and village clinics (28%) were significantly lower than at
county hospitals (90%).* There is a significant variation of observed doctors’
behaviour within each group (township health centres or village clinics) as
well,* which was similar in other middle-income countries.?

(Page 10, Line 126-133).



For diabetes, a nationally representative survey in 2013 of 170,287 Chinese
participants found that only 37% of those with diabetes were aware of their
diagnosis, and just 32% were being treated.® Another nationwide longitudinal
survey from 2011 to 2015 identified a decrease in health education coverage
(from 76% to 70%) and persisted gaps in use of examinations and treatments
(from 79% to 81%), accompanied by an increase in both diabetes-related
hospital admission (from 4% to 6%) and readmission (from 19 to 28%).’
China’s diabetes hospital admission rate had reached 260 per 100 000
population, which was much higher than most OECD countries (average at
141 per 100 000 population).®,

We agree that international comparison could be useful. Thus we conducted targeted
search for studies in China that focused on OECD quality indicators of primary care
(https://www.oecd.org/els/health-systems/hcqi-primary-care.htm). We added the
finding on hypertension and diabetes hospital admission rate in this revision (Page 9,
Line 121-123), which clearly demonstrated that quality of primary health care in
China is suboptimal.

Under-performance of PHC may explain China’s much higher hypertension
hospital admission rate (490 per 100 000 population) compared with all
OECD countries (average at 95 per 100 000 population).83¢

(Page 10, Line 132-133)

China’s diabetes hospital admission rate had reached 260 per 100 000
population, which was much higher than most OECD countries (average at
141 per 100 000 population).®

6. P.15. Given the current situation, the recommendations in the section 'Build a
learning primary care system' seem to refer to a rather distant future. A
‘learning platform for evidence generation and training, as well as
performance monitoring and promoting’ is not something that many other
countries have established. The emphasis and elaboration on IT systems is
striking. In my experience, primary healthcare is first and most-dependent on
competent and motivated health professionals (doctors and nurses). | would
recommend to add some short-term, feasible steps for reaching the ultimate
goals.

Response: We agree that quality of primary health care first and most dependent on
competent and motivated health professionals, and a true learning health system is not
something that many countries have established. Thus in this revision, we changed the
order of our recommendations, in which “Enhance the quality of training for new and
current primary health care workforce” is now the first one, “Establish performance


https://www.oecd.org/els/health-systems/hcqi-primary-care.htm

accountability to incentivize high-quality and high-value care” is the second one, and
“Improve information system towards building a learning primary health care system”
is the fifth. Also, as the reviewer recommended, we added “improve the information
system” as a short-term step for reaching the ultimate goal of “a learning health
system” (Page 19, Line 384-397).

An integrated electronic health record system per citizen is needed to improve
the quality and efficiency in PHC institutions as well as the entire health care
system (panel 7). China should address the challenges in the two core
information technology (IT) systems in PHC institutions — the Residents
Health Record System for basic public health services and the Electronic
Medical Record System for clinical care.”” First, clinical IT systems like
Electronic Medical Records should be available in all PHC institutions,
including village clinics. Second, the development and deployment of clinical
IT systems in PHC institutions need to be centralised, with standardised data
structures, definitions, use of appropriate classification systems such as
International Classification of Primary Care,’’ to ensure integration and
interoperability. Third, the Residents Health Record System that was
implemented nationwide in the National Basic Public Health Service Program
should be integrated with the delivery of clinical care, to ensure that the
health data can be used to facilitate appropriate and efficient clinical
practice. Fourth, the Electronic Medical Record Systems in PHC should be
linked with the ones used in secondary and tertiary hospitals to facilitate
patient referrals.

In addition, we added a new panel to introduce experiences on health information
technology in primary health care, to improve quality, efficiency, and patient
satisfaction (Panel 7).

In Finland, each of the 5-3 million citizens has a Personal Health Record,
which is integrated into a national repository known as the eArchive. These
together provide a centralized location for patients, health care providers,
pharmacies, and social workers to keep track of patient information,
communicate with each another, and make informed clinical decisions. Each
patient is listed under a primary health care institution that takes full
responsibility for the patient’s integrated care, and patients have control over
which social workers and health care professionals have access to their
information. All patients have secure access to their own records over the
Internet using their bank account credentials, mobile identity verification, or
an electronic identity card. Patients use the system to fill prescriptions and
update their health information in their Personal Health Records with home
measurements including blood pressure, peak expiratory flow, blood glucose,
diet, and exercise. Electronic communication between professionals and



patients is supported by symptom checkers and follow-up forms, secured
messages, or real-time chat.

The care is linked to decision-support tools (e.g., guidelines of the most
frequent problems encountered in primary health care) and also artificial
intelligence that can help practitioners implement guidelines (e.g., the system
checks if a medication prescribed by the family physician is compatible with
the renal function of the patient and if not, proposes alternatives). In cases of
referral, the information in the Personal Health Record is accessible by the
specialist providers.

7. p.18 The section on training the primary care workforce is limited, superficial
and partly relates to medical training generally. Also, it is only focused on
physicians, ignoring the role nurses in primary care. Overall, this is the
weakest section of the document although arguably, it concerns the most
important aspect of primary healthcare. As it stands, the paper focuses on
'systems’ and less on ‘people’, which matches with a public health/health
systems perspective.

Response: We appreciate this comment, then put the recommendation on workforce
training first in the section “Recommendations for Improvement” and strengthen it in
three aspects. First, we acknowledged the importance of nurses training, and
supported nurse practitioner idea that was proposed in a recent Commentary in the
Lancet (Page 17, Line 312-317).

In addition to doctors, the key role of nurses and other health workers in PHC
should be recognized and promoted. Specifically, recent pilot projects on
nurse practitioner training, including those that accept new graduates with
bachelor degrees from School of Nursing in medical colleges, and others that
assign mid-career nurses to practise in PHC institution, could be considered a
promising way to strengthen PHC workforce, particularly for chronic diseases
management. 37

Second, we added recommendation about non-clinical skill training for general
practitioners (Page 16, Line 294-296).

Increasingly training should prepare them to work in multi-professional
teams, and emphasis should be placed on the importance of doctor-patient
communication, for example, empathy and shared decision-making, in
building trust between patients and PHC providers.

Third, we additionally proposed strategies to increase professional appeal for medical
students and develop incentives for in-service workforce (Page 16, Line 296-300).



Third, the government could also consider setting targets for the percentage of
medical graduates who would pursue post-graduate training in general
practice,’® and develop strategies for inspiring students to work in PHC, like
exposing undergraduate medical students to PHC and community health
service early in the curriculum.”®

(Page 16, Line 296-300).

Additionally, incentives would help to motivate PHC doctors to participate the
Continuing Medical Education and other in-service training programs, such
as providing certifications that are meaningful in their career development
and ensuring incomes when they temporarily leave their posts for training.

8. P.19 The recommendation to integrate primary care with public health seems
to me one of several options to enhance primary care in China. The overlap
between public health (e.g. preventive services, health promotion) and primary
health care (=mainly diagnosis and treatment of individual patients) is limited.
In other countries, primary care has developed historically in different ways.
In a review paper like this, I would expect that different options are presented
and discussed in terms of advantages and disadvantages. In my experience,
decision makers want to have options listed and elaborated, not one single
recommended approach.

Response: We respectfully disagree that the overlap between public health service
and primary health care is limited. For ‘primary care’, similar with secondary or
tertiary care, it is mainly about diagnosis and treatment for individuals. However
‘primary health care’, since the Declaration of Alma Ata,*® has included preventive
care and health promotion.*4?

We agree that in other countries, primary care has developed historically in different
ways. But in many continents, actually the countries are integrating primary care and
public health services at grassroots level, considering the importance of addressing
social and environmental determinants of health.

For China, we recommended integration between clinical care (primary care) and
public health services in primary health care system, because this system provided a
unique foundation for basic public health services to outreach to remote areas and
vulnerable groups in such a vast country. Since the health care reform in 2009, China
prioritised infrastructure development of primary health care system to provide equal
services to all its population.*® The National Health Services Survey in 2013 found
that 92% of households across the country could reach a health care facility (mostly
primary health care institutions) within 20 minutes.* Even in the most
underdeveloped areas of China, 88% townships and 83% villages had established a



standardized township health centre or standardized village clinic by the end of 2018,
and the figures are expected to reach 100% before 2020.%°

9. p.21 The text of quality improvement takes a systems perspective, neglecting
the role of healthcare professionals in this context. Overall, it seems a bit early
to focus on quality improvement as primary care first needs to be developed at
sufficient capacity and competence before its quality can be further enhanced.
Nevertheless, it seems fine to include a section on the topic.

Response: We agree that primary health care first needs to be developed at sufficient
capacity and competence. However, we do not agree that capacity building should be
done “before” quality can be further enhanced separately — instead, we consider the
capacity building an essential, and maybe the most important part in enhancing the
quality. Thus, in this revision we put the recommendation on workforce training first
in the section “Recommendations for Improvement”, and strengthen it in several
aspects, as responded above to.

10. p. 22 The paper may be further strengthened by relating the development of
primary care in China to its development in other countries, particularly those
with a relatively weak primary care system and a substantial body of research
on the topic (e.g. United States and Germany).

Response: We appreciate and agree with this comment. According to international
standards the primary health care system in China as it functions nowadays, with
limited gatekeeping function, should be defined as weak. We added the comparison in
primary care quality indictors (i.e. hypertension and diabetes hospital admission rates)
between China and OECD countries including USA and Germany (Page 9, Line 121-
123).

Under-performance of PHC may explain China’s much higher hypertension
hospital admission rate (490 per 100 000 population) compared with all
OECD countries (average at 95 per 100 000 population).83®

(Page 10, Line 132-133)

China’s diabetes hospital admission rate had reached 260 per 100 000
population, which was much higher than most OECD countries (average at
141 per 100 000 population).®

11. Figures and tables. Relatively many relate to cardiovascular disease, more
particularly hypertension. This may be due to the composition of the author
team, which involves many in this field. Primary care is obviously much
broader and it would be desirable to reflect this in the examples used.



Response: We agree that primary health care covers a much broader scope of service
and intended to include all available evidence on quality of primary health care for
different health conditions. However, in the comprehensive literature search, there
was few studies on issues other than use of antibiotics and management for
hypertension. Nevertheless, we updated the literature search in this revision, and
added examples about a multicenter study using incognito standardized patient with
classic pulmonary tuberculosis symptoms, and a nationwide longitudinal survey on
diabetes care, as the reviewer suggested (Page 8, Line 91-95).

In another study using incognito standardized patient with classic pulmonary
tuberculosis symptoms, correct management proportions at township health
centres (38%) and village clinics (28%) were significantly lower than at
county hospitals (90%).! There is a significant variation of observed doctors’
behaviour within each group (township health centres or village clinics) as
well,* which was similar in other middle-income countries.?

(Page 10, Line 126-133).

For diabetes, a nationally representative survey in 2013 of 170,287 Chinese
participants found that only 37% of those with diabetes were aware of their
diagnosis, and just 32% were being treated.® Another nationwide longitudinal
survey from 2011 to 2015 identified a decrease in health education coverage
(from 76% to 70%) and persisted gaps in use of examinations and treatments
(from 79% to 81%), accompanied by an increase in both diabetes-related
hospital admission (from 4% to 6%) and readmission (from 19 to 28%).’
China’s diabetes hospital admission rate had reached 260 per 100 000
population, which was much higher than most OECD countries (average at
141 per 100 000 population).®.
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