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Abstract

After the 2003 SARS epidemic, China started constructing a primary-level emergency
response system and focused on strengthening and implementation of policies, resource allo-
cation. After 17 years of restructuring, China’s primary-level response capabilities towards
public health emergencies have greatly improved. During the coronavirus disease 2019 epi-
demic, primary-level administrative and medical personnel, social organisations, volunteers,
etc. have played a significant role in providing professional services utilising the primary-
level emergency response system of 17 years. However, China’s organisations did not learn
their lesson from the SARS epidemic, and certain problems are exposed in the system. By ana-
lysing the experience and shortcomings of China’s disease prevention and control system at
the primary level, we can focus on the development of disease control systems for major epi-
demics in the future.

Introduction

In December 2019, the coronavirus disease (COVID-19) epidemic began; it rapidly spread glo-
bally and has become a global public health emergency that severely threatens human health
and social development. As the origin of the epidemic, China adopted epidemic prevention
and control measures for several months before achieving phased results and effectively con-
trolling the epidemic. The WHO–China Joint Mission on COVID-19 found that China had
employed unprecedented public health response measures [1]; it achieved a cure rate exceeding
93% and prevented at least 100 000 COVID-19 cases [2]. Primary-level organisations played an
important role in the prevention and control of the epidemic as personnel from these organi-
sations conducted data screening, material distribution and dissemination of knowledge on
disease prevention and control and played a positive role in maintaining social stability and
reducing social and economic losses. Primary-level epidemic control is the first line of epi-
demic control and is an effective barrier for the prevention of the spread of coronavirus within
the city/region or beyond. Hence, China’s primary-level epidemic control experience is worth
learning from.

Policy review

After the 2003 SARS epidemic, the Chinese government realised the severe deficiency in the
primary level and recognised the failure in controlling the epidemic at the source. Since then, a
great deal of attention is given to primary-level emergency responses in public health emergen-
cies. In May 2003, the first official document, the Regulation on the Urgent Handling of Public
Health Emergencies [3], was issued. Relevant policies were gradually refined during the 17
years of development. Regarding organisational systems, the General Office of the State
Council issued the Opinions on Strengthening Primary-level Emergency Management in
July 2007 [4] that clarified the division of responsibilities for primary-level emergency man-
agement. According to this policy, districts and counties were required to set up emergency
committees, and subdistrict offices and township governments were made responsible for pre-
venting and responding to various public emergencies within their respective administrative
areas. Primary-level autonomous organisations such as neighbourhood committees and village
committees were made responsible for mobilisation of resources. Regarding operational
mechanisms, China launched the Contagious Disease National Direct Reporting System in
early 2004 [5] to monitor epidemics. In December 2016, the General Office of the State
Council issued the Guidelines for the Formulation of Community (Village and Town)
Emergency Plans for Public Health Emergencies (Interim Edition) [6], stipulating that the
primary-level organisations shall formulate emergency plans that conform to their local con-
ditions. Regarding emergency assurance, the Law of the People’s Republic of China on
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Prevention and Treatment of Infectious Diseases was promulgated
in December 2004 [7]; it stipulated that various levels of local gov-
ernments shall guarantee funds for the prevention of infectious
diseases in urban communities and rural units. Regarding health-
care support, the former Ministry of Health issued Several
Provisions on the Construction of the Disease Prevention and
Control System in January 2005 [8], requiring medical institutions
in townships to conduct regular training and to establish long-
term collaborative relationships with urban medical institutions.
Regarding manpower support, the State Council issued
Opinions on Strengthening the Construction of Primary-level
Emergency Response Teams in October 2009 [9], proposing the
mobilisation of volunteers, community organisations and other
social agents to improve the socialisation of primary-level emer-
gency response teams.

Construction status of primary-level emergency response
system

During 2003–2009, the primary-level epidemic prevention and
control system received strong institutional support; however,
substantial measures began with the launch of a new healthcare
reform (a new phase of reform of the healthcare system). The
main achievements of this new reform were in three areas: first,
investment in primary healthcare was increased, and prevention
and treatment measures were combined. In most regions, the
standardised construction of primary medical institutions was
completed, and the per capita government subsidy for basic
health insurance was increased from 15 RMB in 2009 to 69
RMB in 2019 [10]. The medical facilities available were further
increased, 12 facilities being mainly provided by primary medical
institutions, allowing early detection, early diagnosis and early
treatment of diseases. Second, primary health service systems
were continuously improved, and the infrastructure of the pri-
mary medical network was expanded. At present, there are 15
000 county-level hospitals, 36 000 township hospitals, 622 000 vil-
lage clinics, 9352 community health service centres and 26 000
community health service stations in China; 90% of the national
residents can reach the nearest medical facility within 15 min [11].
Third, the primary medical service capacity has been strength-
ened. A system of initial medical consultation at primary medical
institutions was promoted, the services of general practitioners
(GPs) were contracted, the performance-based income allocation
system for medical staff was improved and primary medical insti-
tutions were integrated with urban medical institutions through
four alliance models, urban medical alliance, medical community,
specialised medical association and remote medical collaborative
networks. In 2019, 3.66 billion people visited primary medical
institutions, accounting for 52% of the total number of people
who visited medical institutions in China. Thus, the demand of
the residents for effective primary medical care was basically
guaranteed.

Due to the continuous improvement, China’s primary-level
emergency response system played a significant role in control
of the previous infectious disease outbreaks. In 2005, during the
Streptococcus suis epidemic in humans, many township (subdis-
trict) level divisions were responsible for investigating small live-
stock farms within their area of jurisdiction, while the primary
medical institutions monitored the symptoms of S. suis infection
in human workers in livestock farms [12]. During the 2009 H1N1
outbreak, all districts and counties in China initiated the emer-
gency response for public health emergencies within a short

span of 5 days, and eight temporary organisations, including
the emergency response headquarters, medical teams and epi-
demiological survey teams, were established at the primary level
[13]. During the 2013 H7N9 epidemic, township hospitals were
responsible for pre-screening and triage of patients and setting
up standardised and relatively independent fever outpatient
clinics with entrances and exits that were separate from the gen-
eral outpatient clinics, containing obvious signs and equipped
with relevant resuscitation drugs as well as protection and disin-
fection facilities [14], which effectively aided the buffering role of
the primary medical institutions.

This previously constructed primary-level disease prevention
and control mechanism was utilised in the COVID-19 epidemic
control. With regards to the prevention and control system, the
primary-level units have established a joint prevention and con-
trol mechanism (a multi-ministerial coordination platform that
was launched in response to the epidemic) to achieve disease pre-
vention and control through multi-departmental involvement.
For example, a community in Futian District of Shenzhen City
established the ACT community prevention and control model
(‘A, administration’, ‘C, community health service centre’, ‘T, trin-
ity mechanism’) and constructed a community-wide joint preven-
tion and control system. Regarding financial support, the central
government allocated 60.33 billion RMB to fund basic public
health services and primary-level epidemic prevention and con-
trol [15]. Regarding preventive and control measures, primary-
level units implemented a grid-like prevention and control mech-
anism and community closure management and divided counties
into low-, medium- and high-risk levels to prevent the corona-
virus from spreading within the city/region or beyond [16]. The
prevention and control risk levels were dynamically adjusted
according to the epidemic, and workers and volunteers conducted
data registration, procurement of materials and conflict mediation
[17]. Regarding health services, GPs were responsible for screen-
ing close contacts of confirmed cases and conducting home or
centralised medical observation. Residents who required a phys-
ical examination were asked to make prior appointments at the
hospitals at fixed time periods, so as to reduce patients from
aggregating in hospitals leading to a risk of contact with infected
patients. Simultaneously, primary medical institutions included
the care of all cured patients with COVID-19 into the scope of
GP services and implemented the ‘14 + 14 management’ for
them (i.e. 14 days of centralised quarantine and rehabilitation
management at a rehabilitation centre and 14 days of home
rehabilitation management if no problems occurred). Regarding
information management, various communities conducted pre-
vention and control advocacy through push notifications in public
WeChat official accounts [18, 19]. The ‘Health Code’ system was
implemented through the Alipay app, and primary staff deter-
mined whether residents were allowed to enter or leave the area
according to their ‘Health Code’ status [20].

Discussion

We believe that the primary-level disease prevention and control
measures adopted in China for COVID-19, such as multi-
department cooperation, precise prevention and control by
epidemic level and area, and monitoring through informatised
methods, have substantial implications. However, China’s primary-
level mandatory closure measures may not be suitable for all coun-
tries as the local situations in different countries vary.
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This epidemic demonstrated the challenges faced in primary-
level disease prevention and control. First, the primary-level
early warning and detection mechanism is not sound, and the
Contagious Disease National Direct Reporting System for public
health emergencies did not effectively perform its functions.
Second, there are great differences in planning and functions
among various communities, making control difficult. In add-
ition, primary-level organisations have limited public resources
at their disposal, have insufficient capability for performing emer-
gency responses and administrative staff lack professional guid-
ance on epidemic prevention and control. Third, the primary
medical institutions did not play the role of safeguarding the
social welfare of the people, as fever outpatient clinics in some
institutions did not meet requirements, pre-screening and triage
awareness was low and there were insufficient personal protective
equipment, resulting in large gatherings of patients at hospitals at
the early stages of the epidemic. In addition to gaps and deficien-
cies in epidemic control measures, the long-term effects of these
shortcomings are also worthy of our consideration. The closed-off
community management policies adopted by primary-level orga-
nisations in China resulted in severe inconvenience to residents,
particularly among the elderly, handicapped and other special
populations; additionally, it hindered the daily work of relevant
service industries. In order to overcome the shortcomings of the
primary-level prevention and control mechanism, we have pro-
posed a few universal recommendations to guide future epidemic
prevention and control:

(1) Determining the responsible entities for the establishment of
primary-level plans. During development of primary-level
emergency response plans, focus should be at the county
and township levels, communities (villages) and industries
should be relied upon and the development of plans for com-
munities, villages, schools and companies should be strength-
ened. Attention should be focused on the participation of
experts and autonomous organisations in the development
of emergency response plans and advocacy, and education
on primary-level response to emergencies among residents
should be strengthened to achieve positive effects.

(2) Reconstruction of the joint prevention and control mechanism.
The primary-level public health emergency command teams
should include the leaders of neighbourhood committees, busi-
ness associations, property management companies, government
agencies in communities and various resident autonomous orga-
nisations as team members. Simultaneously, the responsibilities
and tasks of all personnel in emergency response should be
defined. We should have a deep grasp of the situation and the
characteristics of different regions, actively establish partnerships
with various parties, establish a comprehensive regional emer-
gency material reserve system and strengthen emergency
support.

(3) Strengthening the infrastructure of the primary health service
system. A system of initial visits at primary medical institu-
tions should be effectively established to function on the long-
term, that include pre-screening triage and construction of
fever outpatient clinics. We should include the maintenance
of protective gear reserves in the jurisdiction areas in the pro-
curement and reserve plan of primary medical institutions. In
order to increase the utilisation of health insurance policies,
the construction of ‘hospital alliances’ and ‘medical coopera-
tives’ in China can be used as a reference [21, 22], the roles
and responsibilities of each medical unit in public health

emergencies and routine health services in medical coopera-
tives should be defined, the division of labour and cooperative
mechanism in medical units should be improved, a risk-
bearing insurance system with full prepayment, surplus reten-
tion and reasonable above-quota sharing facilities should be
established, and the proactiveness of primary medical person-
nel should be utilised.

(4) Improving the information disclosure system. During public
health emergency management, primary-level units should
focus attention on information collection, management and
interpretation, and disseminate relevant information to residents
through bulletin boards, leaflets, telephone calls, social media
andothermedia in a timelymanner toprevent panic in residents.

(5) Encouraging social agencies to participate in epidemic control
and prevention. The setting up of volunteer teams should be
improved so that volunteers are integrated to various aspects
of emergency management. Emergency awareness should be
integrated into the daily work of the government from the
primary-level to the higher levels, and the efficiency of
primary-level emergency response mechanism should be con-
tinuously improved.

(6) Utilising information technology to provide primary-level
support and assurance. Primary-level units should utilise
information technology to construct data platforms for epi-
demic prevention and control and perform epidemic moni-
toring and management of key populations, enable access to
epidemic management measures, perform information deliv-
ery, promote advocacy and education, promote environmen-
tal remediation, provide difficulty assistance, etc. [23]. We
recommend developing and using early warning technology
that are better suited for villages and townships, so that the
primary-level units can conduct real-time monitoring of the
risks and hidden threats of public health emergencies and
issue warning information such as warning level in a timely
manner.

(7) Establishing a sound care system for vulnerable populations.
During public health emergencies, while providing rescue ser-
vices, psychological intervention and counselling services to
the affected residents, primary-level units should also provide
special care services to patients with refractory and compli-
cated diseases, patients with mental illness, bedridden
patients, the elderly, the disabled, women and children
according to relevant information obtained during daily
work of these units to provide targeted humanistic care.

Conclusion

The epidemic knows no borders. After the outbreak of
COVID-19, new public health emergencies may occur in any
country or region at any time. A comprehensive primary-level
epidemic prevention and control mechanism is a basic measure
to safeguard people’s health. How can our primary-level control
mechanism be deployed in advance in the next epidemic? Only
by summarising experiences and learning our lessons can we min-
imise the social and economic impact of public health
emergencies.
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