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ARTICLE INFO ABSTRACT
Keywords: Background: Emerging infectious diseases (EIDs) pose significant public health challenges due to increasing in-
Risk assessment teractions between humans, animals, and the environment. The One Health framework, an interdisciplinary and

Risk mapping

Emerging infectious diseases
One Health

China

collaborative approach, plays a critical role in the risk assessment of EIDs. The study aims to systematically review
the risk assessment of EIDs in China under the One Health framework, covering policy support, monitoring and
assessment systems, and implementation methods.

Methods: Relevant literature and official documents between 1997 and 2024 were retrieved from Web of Science,
PubMed, Scopus, China National Knowledge Infrastructure, Wan Fang, China Science and Technology Journal
Database, and government websites. Data were synthesized to analyze progress, challenges, and gaps.

Results: There were 43 academic studies and 31 official documents included in this review. The study found that
risk assessment systems existed across human, animal, and environmental health sectors in China, and the gov-
ernment was advancing intelligent monitoring and fostering inter-departmental cooperation. However, several
challenges remain in risk assessment of EIDs, including inadequate monitoring systems for unknown EIDs, limited
capacity building for risk assessment in ecosystems and environmental systems, insufficiently detailed risk
assessment guidance at the county level, and barriers to cross-sectoral information sharing at the international
and county levels.

Conclusion: The findings highlighted the need to enhance risk assessment of EIDs at the local level, expand the
scope of disease surveillance including aquatic and wild animals, and strengthen inter-departmental data sharing
to improve early warning capabilities under the One Health framework.

EIDs can have zoonotic origins, arising from animals, or stem from other

1. Background environmental sources [2]. Driven by frequent interactions among pop-

ulations of wildlife, livestock, and humans, EIDs are posing significant

Emerging infectious diseases (EIDs) are those newly emerging dis- threats to public health and the problem can be complex and

eases that have not yet been detected in humans, or previously known multi-factorial [3]. Various risk factors, including urbanization, intensive

t

diseases that have been controlled in specific areas while re-emerging or agriculture, growing livestock production, wildlife farming and trade,

spreading to new geographical areas, hosts, or vectors, such as corona- microbial adaptation, and climate change, provide opportunities for

virus disease 2019 (COVID-19), severe acute respiratory syndrome microbes circulating in animal hosts or reservoirs to “spillover” into new
(SARS), avian influenza A (H7N9), and dengue fever [1]. The causes of susceptible host populations [4].
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Abbreviations

EIDs emerging infectious diseases
COVID-19 coronavirus disease 2019

SARS severe acute respiratory syndrome
H7N9 avian influenza A

WoS Web of Science

CNKI China National Knowledge Infrastructure

WHO World Health Organization

NPCSC Standing Committee of the National People’s Congress
MARA  Ministry of Agriculture and Rural Affairs, PRC

NHC National Health Commission, PRC

CCDC Chinese Center for Disease Control and Prevention
CADC  Animal Disease Control Center

CDC center for disease control and prevention

PCSC Provincial and municipal People’s Congress

IPC infection prevention and control

JPCM Joint Prevention and Control Mechanism

GIS Geographic Information Systems

IHR International Health Regulations

WOAH World Organisation for Animal Health

FAO Food and Agriculture Organization of the United Nations
UNEP United Nations Environment Program

In response to the increasing risks posed by EIDs, risk assessment and
mapping play crucial roles in the early identification of potential path-
ogens and provide essential evidence to support timely interventions that
mitigate infection risks. Specifically, risk assessments aim to identify
actual or potential infection risks for regions and populations, optimize
resource allocation, and develop targeted intervention strategies [5].
Risk mapping quantifies the risk of EIDs in different locations and pro-
vides a basis for identifying high-risk areas and helping governments
track and manage diseases in the most vulnerable regions [6].

Since EIDs could make cross-species spillover events, timely risk as-
sessments of EIDs require multi-sectoral collaboration across human,
animal, and environmental systems. This characteristic aligns with the
widely recognized concept of One Health, which aims to address health
threats at the human-animal-environment interface in an integrated
approach with a relatively modest cost [7,8]. Under the One Health
framework, joint risk assessments with multiple sectors generate
comprehensive insights to guide targeted preventive and control strate-
gies, facilitate early identification of spillover events and reduce the
transmission risk of EIDs [9,10].

Recognizing its importance, China has prioritized risk assessment of
infectious diseases, supported by advancements in legislation, policy
frameworks, and strengthened capacities. In 2023, the Risk Assessment
and Management Measures of Infectious Diseases (Trial) was issued,
requiring regular assessments and dynamic adjustments based on disease
trends. The measures also emphasize multi-departmental collaboration,
with various government sectors working together to improve risk
assessment mechanisms and information sharing. These efforts aim to
systematically identify and evaluate EIDs risks and provide actionable
recommendations for public health decisions [11,12].

Despite considerable support and efforts, the status of risk assessment
in China remains unclear, particularly for EIDs, which often occur in
blind corners for the relevant human and animal prevention and control
departments. This review aims to understand the current status of EIDs
risk assessment in China under the One Health concept, identifying key
gaps and challenges in implementation of risk assessments. By exploring
factors associated with these gaps, this review would support more evi-
dence and recommendations in implementation of joint risk management
from the One Health perspective, bolstering the capacity of short-term
and long-term defenses against EIDs threats in China.

2. Methods
2.1. Search strategy

This scoping review systematically searched the literature and official
documents related to risk assessment of EIDs in China from the electronic
databases of Web of Science (WoS), PubMed, Scopus, China National
Knowledge Infrastructure (CNKI), Wan Fang, and China Science and
Technology Journal Database (VIP). Since the release of the first relevant
official document related to risk assessment of infectious diseases in 1997

and the subsequent release of a series of key policies for infectious dis-
eases control, the search period was set between January 1997 and
December 2024. The keywords entered in “All fields” were “emerging
infectious disease*”, “zoono*”, “risk assessment”, “One Health”, “natural
focus disease”, and “animal health”. Boolean logic (“AND”, “OR”) was
applied to combine keywords, ensuring a comprehensive search, and
search terms were listed in Table S1. Articles from the reference lists of
the extracted studies were also retrieved to identify more relevant
studies. Meanwhile, open-source official information that related to the
risk assessment of EIDs in China, such as legislation, publicly available
data, press releases, policies and technical guidelines issued from the
official website of each system, National Bureau of Statistics, etc., was
also collected.

2.2. Inclusion and exclusion criteria

The following inclusion criteria were applied when selecting studies
and official documents for review: (1) subjects that were related to the
surveillance and risk assessment of EIDs in China in either human, ani-
mal, and environment interface (the dynamic interactions and in-
tersections between humans, animals, and their surrounding
environments, including ecosystems, biodiversity, and natural habitats);
(2) document types that involved policy documents, reviews, original
research, technical reports, and risk assessment and mapping guidelines;
(3) sources of publication from authoritative academic databases or
official government websites; (4) information in either English or Chi-
nese. The following documents were excluded: (1) documents that were
inaccessible in full text or lacked essential information; (2) studies that
lacked clear data support; (3) conference abstracts, reports or non-official
blog content that have not been peer-reviewed or were from unclear
sources.

2.3. Screening process and data extraction

The detailed method of the scoping review followed the guidelines of
the Preferred Reporting Items for Systematic Reviews and Meta-Analyses
extension for Scoping Reviews with the following steps [13]: (1) all the
studies from the primary search were imported into reference manage-
ment software (EndNote 20) to remove duplicate literature; (2) three
researchers (T.Y. Li, N. Qiang, and L.J. Jia) screened titles and abstracts
that were relevant to the topic; (3) researchers reviewed the full text to
further confirm the eligibility of the studies/documents; (4) all studies or
documents that met the criteria for analysis were included and reasons
for exclusion during the screening process were recorded (Fig. 1). The
study extracted the following information for review, including the year,
region, and types of documents (i.e., policy document, original research,
or technical guideline), types of diseases, methods used in risk assess-
ments (i.e., qualitative, quantitative, or semi-quantitative analysis), any
departments involved, cross-sectoral cooperation, and risk management
strategies. The extracted information was categorized and analyzed
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Fig. 1. Scoping review flowchart. Other sources (n = 56): Data from official websites including the Chinese Government, National Health Commission, China CDC,
Ministry of Agriculture and Rural Affairs, China Digital Space, National Bureau of Statistics, and WHO. Abbreviations: WoS, Web of Science; CNKI, China National
Knowledge Infrastructure; CDC, center for disease control and prevention; WHO, World Health Organization.

based on assessment methods, capacity building, and cross-sectoral
cooperation to identify the weaknesses of the current risk assessment
system. In addition to identifying weaknesses, successful case studies and
practices were summarized to provide a framework for understanding
effective risk assessment strategies. These measures were used to identify
gaps in the current system, and a qualitative comparison was used to
understand existing successful approaches of risk assessments.

3. Results
3.1. Basic characteristics of included documents

This scoping review initially identified 802 records, including 208
from PubMed, 88 from Scopus, 198 from WoS, 82 from CNKI, 98 from
Wan Fang, 72 from VIP, and 56 from the government websites. After
removing 92 duplicate records, 710 unique records were screened. After
the screening process, a total of 109 full-text documents were assessed for
eligibility. Of these, 35 records were excluded due to inaccessible full text
(n = 4), insufficient data (n = 23), being non-academic or official sources
(n = 8). Ultimately, 74 records (23 in English and 51 in Chinese),
including 43 academic studies and 31 official documents, met the in-
clusion criteria (Fig. 1). Of them, the year of 2020 had the largest number
of publications with 9 studies/documents, followed by the year of 2024,
with 8 studies/documents. The included studies/documents addressed
diverse topics of risk assessment, including policy support on EIDs, duties
of corresponding departments, implementation and strategies of risk
assessment. Among the 43 academic studies, 21 applied qualitative
methods, 19 used quantitative methods, and 3 combined mixed
approaches.

3.2. Policy for risk assessment in China

The included studies of legal provisions have revealed that legislation
serves as foundation to translate One Health goals into tangible, sus-
tainable and enforceable actions that foster inter-sectoral collaboration
[14]. Over recent decades, China has implemented distinct risk assess-
ment legislation, including laws, administrative regulations, and bylaws,
for known diseases of human, animal, and environment interfaces, which
has established a comprehensive policy framework to address EIDs
(Table S2, and Fig. 2).

Laws regarding risk assessment of EIDs are formulated by the
Standing Committee of the National People’s Congress (NPCSC). The

Biosecurity Law of the People’s Republic of China (2024 Revision) and the
Animal Epidemic Prevention Law (2021 Revision) provide overarching
legal frameworks for the surveillance, response, and risk assessment of
EIDs, integrating them into national biosafety and disease control sys-
tems [15,16].

Administrative regulations are made by the State Council, local leg-
islatures, ethnic region authorities, and special economic zone con-
gresses. In 2020, the State Council released Guiding Opinions on Scientific
Prevention and Control, Precise Policy Implementation, and Zoned and
Graded Epidemic Prevention and Control of COVID-19, stating targeted
medical service management plans based on risk levels [17]. Meanwhile,
Measures for the Administration of the Evaluation of the Areas without Pre-
scribed Animal Epidemics released in 2017 standardizes disease-free as-
sessments and control measures for animal diseases [18].

Bylaws are standard documents released by various government
bodies, including those under the State Council, provincial and city
governments, and certain cities approved by the State Council. Regarding
human health, Guiding Opinions on Establishing and Improving the Intelligent
Multi-point Triggered Infectious Disease Surveillance and Early Warning
System released in 2024 advances smart infectious disease surveillance,
and defines departmental roles in monitoring and risk assessment for
EIDs [19]. Regarding animal health, the Charter of the National Animal
Health Risk Assessment Expert Committee issued in 2009, defines the pri-
mary body responsible for conducting animal health risk assessments
[20]. Concerning the environment, the Ministry of Ecology and Envi-
ronment issued the General Guidelines for Ecological and Environmental
Health Risk Assessment Technical Guidelines in 2020, stipulating general
principles, procedures, contents, methods, and technical requirements
for ecological and environmental health risk assessment [21,22].

There are also laws for risk assessment of unknown diseases. For
instance, the COVID-19 response was guided by laws like the Law of the
People’s Republic of China on Prevention and Treatment of Infectious Diseases
(2013 Amendment), the Emergency Response Law of the People’s Republic
of China (2024 Revision), and Frontier Health and Quarantine Law of the
People’s Republic of China (2024 Revision), which established legal
frameworks for swift government action in public health crises, including
measures like isolation, lockdowns, and resource allocation.

The COVID-19 pandemic in Shanghai in March 2022 exemplifies how
the city aligned its risk management efforts with policy planning through
regular risk assessments to effectively address the emergency. During the
period, the health authorities developed a dynamic systems model to
analyze and compare how and to what extent policies of infection
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Fig. 2. Relevant policies implemented by multiple government authorities in response to EIDs in China, from 1997 to 2024. Abbreviations: EIDs, emerging
infectious diseases; NPCSC, Standing Committee of the National People’s Congress; MARA, Ministry of Agriculture and Rural Affairs, PRC; NHC, National Health
Commission, PRC; CCDC, Chinese Center for Disease Control and Prevention; CADC, Animal Disease Control Center; CDC, Disease prevention and control center;

PCSC, Provincial and municipal People’s Congress.

prevention and control (IPC) affect the spread of an epidemic. Results
revealed that conservative IPC policies can prevent a second outbreak of
COVID-19 during work resumption, thus reducing the risk of EIDs
occurrence [23]. Another study in China, which evaluated the risk
communication knowledge and application among public health pro-
fessionals, found that the majority of respondents (18/20) reported the
presence of written regulations or policies that guide the accurate and
timely release of information. These regulations had a significant impact
on their risk communication processes, ensuring that information was
disseminated efficiently during EIDs [24].

3.3. Duties of departments in risk assessment

Effective implementation of risk assessment requires coordinated ef-
forts across multiple sectors, including the public health sector [11,25],
agriculture sector [26], market regulation sector [27], ecology sector
[21], animal sector [28], forestry sector, and others (Table S3). The
process necessitates identifying key points of surveillance, collecting data
systematically from these points, analyzing the severity of potential risks,
making decisions on subsequent interventions, facilitating inter-sectoral
communication within local regions, and notifying international orga-
nizations or relevant countries or regions.

National and provincial health authorities have established expert
groups comprising specialists in public health, clinical medicine, bio-
security, emergency management, communications, information science,
economics, statistics, meteorology, and veterinary medicine. These ex-
perts, commissioned by the disease prevention and control authorities,
assess risks related to specific infectious diseases outbreaks that may pose
significant public health threats or review assessments from subordinate
institutions.

For human health sectors, provincial and municipal health commis-
sions are responsible for establishing and coordinating risk assessment
systems, supervising the process, and guiding subordinate institutions.
They also oversee information dissemination to ensure timely commu-
nication of risk assessment outcomes. Provincial departments for disease
control develop technical plans for infectious disease surveillance,
including surveillance implementation, information collection, risk

assessment practices, and providing early warnings and technical
guidance.

For animal health sectors, the Ministry of Agriculture and Rural Af-
fairs (MARA) is in charge of national risk assessment, responsible for
formulating and adjusting regulations, specifying the scope, objects, and
procedures of animal risk assessment. Additionally, the MARA estab-
lishes a unified national animal quarantine management information
system to achieve traceability. The National Animal Health Risk Assess-
ment Expert Committee, under the leadership of the MARA, undertakes
risk assessment for major, exotic and emerging animal diseases,
providing decision-making consultation and technical support for na-
tional animal health risk management.

Environmental protection departments are responsible for assessing
ecological environment and biodiversity. The wildlife protection au-
thority monitors disease sources in wild animals, while customs and
wildlife authorities share data on animal infections with agricultural
authorities to facilitate coordinated responses.

Cross-sectoral collaboration is essential for enhancing the effective-
ness of EIDs risk assessment. To facilitate this, health and agriculture
departments have established comprehensive collaborative mechanisms,
including epidemic reporting and sharing, joint epidemiological in-
vestigations, surveillance cooperation, resource sharing among technical
personnel and experts, collaborative research efforts, multi-departmental
risk assessment and consultation mechanisms, and inter-departmental
sharing of surveillance data and information. Meanwhile, coordination
expert teams have been established for the prevention and control of
zoonotic infectious diseases to facilitate regular inter-departmental
meetings, and monthly reporting of national human and animal epi-
demics of zoonotic infectious diseases. During zoonotic infectious dis-
eases outbreaks, relevant information is quickly exchanged between the
departments. Collaborative mechanisms also involve organizing joint
expert teams for epidemiological investigations, laboratory testing, as
well as jointly developing detection and diagnostic methods. Further-
more, multi-departmental joint consultations are held regularly to assess
the risks of EIDs outbreaks, ensuring that rapid and effective response
measures can be implemented when outbreaks occur, and jointly safe-
guarding the security of public health and animal health [29].
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A successful case can be found during the COVID-19 epidemic when
various departments worked together under the Joint Prevention and
Control Mechanism (JPCM) in response to the pandemic. During the
period, the health department was responsible for monitoring the
epidemic, formulating and implementing prevention and control mea-
sures, and allocating medical resources and treatment. The education
department ensured normal teaching activities in schools without an
epidemic and emergency handling during an outbreak. The trans-
portation department was in charge of traffic control and transportation
security to ensure the orderly movement of people and materials during
the epidemic. The public security department participated in law
enforcement and order maintenance for epidemic prevention and con-
trol, ensuring social stability and public safety. Disease control in-
stitutions were responsible for epidemiological investigations, tracking
and managing close contacts, and scientifically assessing prevention and
control measures.

3.4. Implementation of risk assessment and mapping in China

In China, risk assessment of EIDs encompasses routine and thematic
risk assessments, emphasizing inter-departmental collaboration and data
sharing to ensure a seamless transition from routine surveillance to
emergency response during urgent situations (Table 1) [11]. The key
processes include risk identification, risk analysis, risk evaluation, and
risk management [30].

3.4.1. Routine and thematic risk assessments

Routine risk assessments are implemented at the national, provincial,
city, and county levels, with frequencies ranging from weekly for na-
tional and provincial levels to monthly for city and county levels. These
assessments cover 41 notifiable infectious diseases for humans and hosts
listed in the National Medium- and Long-term Animal Disease Prevention and
Control Plan (2012-2020) for animals (Table 2). The process requires the

Table 1
Routine and thematic assessments in China.
Category Content Requirements
Routine Routine risk assessment is Disease prevention and control
assessment  mainly based on a agencies at all levels should carry
comprehensive analysis of out routine risk assessments on a
information from routine regular basis.Disease prevention
surveillance, departmental and control organizations at the
notifications, notifications national and provincial levels
from international conduct routine risk assessments
organizations and relevant once a week, and those at the
countries (regions), etc., to municipal and county levels once
carry out an assessment of a month. The frequency of routine
public health risks risk assessment can be
dynamically adjusted according to
the development of the epidemic
and the needs of the work
Thematic Thematic risk assessment is Disease prevention and control
assessment  categorized into the following  organizations at all levels and

other relevant health care
institutions should, as needed,
carry out thematic risk
assessments within their areas of
responsibility; national-level
disease prevention and control
organizations should carry out
thematic risk assessments for
particularly significant public
health emergencies; provincial,
prefectural and municipal, and
county-level disease prevention
and control agencies should carry
out thematic risk assessment of
major, major and general public
health emergencies under their
jurisdiction respectively

three situations: Assessment
of specific outbreaks
identified in routine risk
assessment that may lead to
significant public health risks;
assessment of infectious
disease outbreaks within a
specific time and area; and
other situations requiring
thematic assessment, such as
large-scale events, accidents
and natural disasters
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Table 2
Animal diseases listed in routine risk assessment.

Domestic animal
diseases (16 types)

Category I animal diseases (5 types): foot-and-mouth disease
(type A, Asian type 1, type O), highly pathogenic avian
influenza, highly pathogenic blue ear disease, swine fever,
newcastle disease

Category II animal diseases (11 types): brucellosis, bovine
tuberculosis, rabies, schistosomiasis, echinococcosis,
glanders, equine infectious anemia, salmonellosis, avian
leukosis, pseudorabies, porcine reproductive and respiratory
syndrome (classical blue ear disease)

Foreign animal
diseases (9 types)

Category I animal diseases (9 types): bovine spongiform
encephalopathy, African swine fever, scrapie, peste des
petits ruminants, contagious bovine pleuropneumonia, foot-
and-mouth disease (type C, SAT1, SAT2, SAT3), swine
vesicular disease, African horse sickness, H7 subtype avian
influenza

Abbreviation: SAT, Southern African Territories.

collection of surveillance data from health, agriculture, and ecological
environment departments to ensure comprehensive coverage across
human, animal, and environmental sectors. For example, the National
Health Commission (NHC) and the MARA regularly conduct joint as-
sessments of zoonotic diseases, such as brucellosis, and issue risk noti-
fications to the public [31].

Thematic risk assessments aim to address significant public health
events, natural disasters, accidents, catastrophes, or unknown diseases
within a specific period, focusing on early detection and testing of patient
samples. In the event of a public health emergency such as floods or
earthquakes, the initial risk assessments should be completed within
24 hours. Additionally, data support is crucial, requiring the collection of
information on the public health status of affected areas, the health status
of vulnerable populations, and the capabilities of emergency response
teams (Table 3).

In both routine and thematic assessments, China emphasizes the
importance of cross-departmental collaboration, technical support, and
the establishment of robust protocols to ensure a swift and effective
response to emerging risks.

3.4.2. Key processes of risk assessment

The risk assessment process for EIDs in China consists of four stage-
s—risk identification, risk analysis, risk evaluation, and risk communi-
cation and management. Risk identification involves discovering,
recognizing, and describing potential risks based on surveillance data,
particularly focusing on positive cases, new pathogens, and unexplained
mass disease occurrences. Risk analysis assesses these identified risks by

Table 3
List of information to be collected for risk assessment of EIDs.

Hazardous factors Post-disaster impact on affected areas

Duration and intensity of public health emergencies that can
be sustained

Overview of infectious diseases and public health
emergencies in the affected areas

Characterization of vector organisms in the affected area
Other risk factors

Vulnerability Background information on the affected area
Health status of the population in the affected areas
Immunization of the population in the affected areas

Health literacy of the population in the affected areas

Response capability Status of emergency relief in disaster areas

Medical and health resources in the affected areas
Status of public health facilities in the affected areas
Health emergency response capacity

Government capacity to integrate health resources
Safeguarded capacity to cope with public health
emergencies in the affected areas

Abbreviation: EIDs, emerging infectious diseases.



N. Qiang et al.

evaluating the probability of occurrence, analyzing the severity of po-
tential consequences, and conducting vulnerability assessments. Risk
evaluation follows, where the analyzed risks are compared against
established criteria to determine their ranging across five levels from low
to high and to facilitate risk mapping. Finally, risk communication and
risk management entail the development of mitigation strategies based
on the risk level, including interdepartmental information sharing, public
risk reporting, and emergency response preparations. The process ad-
dresses both known infectious diseases that have re-emerged or spread to
new areas, hosts, or vectors, and newly identified EIDs within human
populations, producing a comprehensive risk (Fig. 3).

In China, the commonly used methods for risk analysis include
qualitative, quantitative, and semi-quantitative approaches. The quali-
tative approach often draws on experts’ insights and past experiences to
assess systemic risks, which is often used for risk analysis of potential
zoonotic outbreaks [32]. For instance, a qualitative method was used to
evaluate the risk of foot-and-mouth disease caused by bull introduction
in 2017 from Hubei, showing that the risk was “very low” with medium
uncertainty [33]. The quantitative approach is known for its clarity and
objectivity but demands extensive and high-quality data [34]. In prac-
tice, there are two primary ways to quantify events in China: one is
through Monte Carlo models to describe risk issues, and another is to use
algebra and probability theory to establish models that describe risk
events [35]. Semi-quantitative risk analysis assigns numerical values to
qualitative factors to gauge overall risk, estimating the likelihood and
severity of risks. It involves categorizing and scoring these risks for sys-
tematic comparison against unacceptable levels, creating a policy
framework to minimize hazard scores. Additionally, the expert consul-
tation method, the risk matrix method, and the analytical flowchart
method are also widely applied in all steps of risk analysis.

Risk evaluation of EIDs is conducted using specific classification
criteria. For humans, risks are categorized from “extremely low” to
“extremely high” based on the likelihood of occurrence, potential impact,
and vulnerability [30]. For animals, the risk levels range from “negli-
gible” to “very high”, considering the frequency of occurrence and the
extent of damage caused [36]. These criteria aid in aligning the outcomes
of risk analysis with the acceptable levels of risk to ascertain the precise
risk level.
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Risk management of EIDs in China includes emergency preparedness
and response. Preparedness encompasses pre-outbreak activities such as
information gathering, planning, supply readiness, and staffing, while
response includes post-outbreak measures like infected area delineation,
epidemic source investigation, patient treatment, animal culling, envi-
ronmental decontamination, and emergency supply deployment. For
human health, the China’s legal framework requires government-funded
efforts for disease prevention and control, including epidemiological
investigations and measures such as halting business operations [37]. For
animals, diseases are classified with specific control methods that may
involve culling and disinfection [16]. Additionally, environmental health
guidelines address the protection of water sources and management of
environmental hygiene following natural disasters [38]. These measures
are designed to contain the spread of infectious diseases and mitigate
their effects on public health.

3.4.3. Risk mapping

Risk mapping, a critical tool in assessing the potential threats of EIDs,
often involves Geographic Information Systems (GIS) and the application
of probability models at the national level.

GIS combines geospatial data with computer technology to collect,
store, manage, statistically analyze, and display spatial data. They are
characterized by their ability to manage large amounts of spatial data,
perform quantitative analysis, visualize results, and aid in decision-
making [39]. In the phase of risk identification, GIS helps to identify
hotspots with high vulnerability to EIDs by integrating data on popula-
tion density, environmental factors, and healthcare infrastructure. Dur-
ing the COVID-19 outbreak, GIS was used to map areas of high
transmission risk based on mobility data and population density, which
helped to identify high-risk zones [40]. Once risks are identified, risk
analysis begins. GIS models, including spatial probability models, are
used to quantify the likelihood of an EID occurring in a given area. A
study on the spread of H7N9 in China used GIS to analyze the risk of
disease spread across different provinces, factoring in ecological, envi-
ronmental and meteorological at the county level. This approach facili-
tated the identification of regions most vulnerable to an outbreak. In risk
evaluation, health officials can assess the relative importance of different
risks, considering their potential impact by using risk mapping. When
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evaluating the transmission risk of COVID-19 in China, a
susceptible-exposed-infectious-recovered metapopulation model was
used to evaluate the spread of the disease based on case information and
population density, helping health authorities allocate resources more
effectively [41]. Finally, GIS provides decision-makers with the tools
needed to visualize different intervention strategies and assess their
effectiveness. Whether it’s planning for disease surveillance, vaccination
campaigns, or emergency response measures, GIS allows for spatial
visualization of the impact of different actions, enabling quick adaptation
of strategies as the situation evolves.

In recent years, the application of GIS has expanded rapidly and has
been successfully applied in the prevention and control of avian influenza
[42], and malaria [39]. Probabilistic risk mapping models can simulate
and evaluate the risks of EIDs in different regions globally and their
potential importation into various regions of China via air travel [43].

4. Discussion

This study comprehensively reviewed the current status of EIDs risk
assessment in China, covering national policy support, surveillance and
evaluation systems, and specific implementation methods. So far, China
has established a risk assessment system covering human, animal, and
environmental health through legislation, policy documents, and
administrative guidelines, and actively promotes intelligent surveillance
and inter-departmental collaboration. However, several gaps were
identified in the implementation of risk assessment.

4.1. Gaps and challenges

4.1.1. Policy

EIDs risk assessment policies in China have two main gaps: unknown
diseases, and risk mapping at county levels. So far, most policies set clear
processes for known diseases, while few policies target risk assessment
for unknown diseases. The lack of clear guidance for unknown diseases
can be attributed to several factors, including the unpredictable nature of
EIDs and the challenges in anticipating new pathogens. Current policies
often rely on historical data and established frameworks, which may not
be adaptable enough to address the rapidly evolving nature of unknown
diseases. Moreover, the limited flexibility of existing policies and the
absence of real-time, adaptive risk assessment mechanisms hinder the
timely and effective response to unknown threats. Developing policies
and technical guidelines for unknown diseases in risk assessments would
be a significant improvement. In addition, there is a noticeable absence of
risk mapping at the municipal or county level; the center for disease
control and prevention (CDC)’s monthly assessments predominantly
offer national-level risk maps, lacking granular local data. This shortfall
may stem from an absence of comprehensive laws and regulations that
bolster the risk assessment process, as well as challenges in translating
national policies into actionable local measures.

4.1.2. Duties of departments

EIDs risk assessment in China suffers from poor inter-departmental
collaboration. So far, there’s a lack of specialized departments for
assessing unknown diseases across human and animal health, and envi-
ronmental departments are excluded from the process. Despite The
Guiding Opinions on the Establishment and Improvement of an Intelligent
Multi-point Trigger for Infectious Disease Surveillance and Early Warning
System (2024) calling for defined responsibilities and cross-sectoral
cooperation, current progress is far from the ideal goal. Meanwhile,
health departments may focus more on the impact of diseases on human
health, while agricultural departments are concerned with animal health
and food safety. This difference may lead to conceptual and methodo-
logical differences in the design and implementation of early warning
systems. For example, most early warning systems are managed by
human health experts rather than veterinarians or ecologists, which
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affects the conceptualization of the problem and the design of the early
warning system, as well as the subsequent response measures issued
[44]. Furthermore, risk assessment is further impeded by limited data
sharing between health, animal, and environmental departments, which
is crucial for effective risk analysis. There is an urgent need to clarify and
realign departmental roles and responsibilities in infectious disease risk
assessment.

4.1.3. Implementation process

China faces several challenges during the implementation of risk
assessment, including insufficient scientific data for evaluation and the
complexity of animal disease risk assessment. Firstly, risk assessments are
only scientifically valid when they integrate the epidemiological char-
acteristics of infectious diseases, surveillance data, statistical data, and
experimental methods [45]. Currently, China lacks large-scale, practical
datasets at country levels. Additionally, the quality of surveillance data
from grassroots veterinary systems is significantly affected by factors
such as the sensitivity and specificity of reagents, the sensitivity of online
reporting systems, and veterinary laboratory quality management, which
greatly undermines the scientific reliability of the data [46]. Secondly,
under the One Health framework, animal disease risk assessment re-
quires a high level of expertise. This complexity is particularly evident in
semi-quantitative and quantitative risk analyses, which demand
specialized knowledge. Moreover, the wide variety of animal diseases
and the recurrent nature of pathogen invasions add to the challenges.
While adhering to general principles of risk analysis, animal disease risk
assessments also exhibit unique characteristics [46].

4.1.4. Capacity building

In China, the capacity for EIDs risk assessment faces several chal-
lenges including a shortage of personnel, heavy workload, and insuffi-
cient professionalism. Firstly, the risk assessment work for animal
diseases in various regions is overseen by local animal husbandry and
veterinary authorities at the county level and above, with the specific
implementation carried out by animal health supervision institutions.
The assessment work requires the establishment of an expert group
consisting of at least three members to review materials and conduct on-
site evaluations and scoring as required. A study pointed out that during
the implementation of animal disease risk assessment work in Hebei
Province, local animal health supervision institutions suffer from a lack
of personnel, and from having multiple functions, which severely
affected the progress of this work [47]. Additionally, the large number of
regulatory targets slows down the advancement of the assessment work.
Furthermore, the risk assessment for EIDs lacks professional depth. A
study on hospitals’ response to EIDs events pointed out issues such as low
warning capabilities, inadequate preparedness, and weak response ca-
pabilities, emphasizing the importance of strengthening hospitals’ sur-
veillance, early warning, and response capabilities for EIDs [48].

4.2. Recommendations

To further enhance the risk management capabilities for EIDs, the
following strategies and actions can be considered.

4.2.1. Strengthening policy frameworks for unknown diseases

To address the current gaps in EIDs risk assessment policies, policy-
makers should focus on: (1) establishing real-time, adaptive risk assess-
ment mechanisms, which involve integrating predictive models and
flexible frameworks that allow for adjustments based on new data; (2)
developing clear guidelines for the assessment of unknown diseases,
considering their unpredictable nature. Policies should account for the
rapid evolution of pathogens and allow for the swift adaptation of
existing risk management strategies; (3) enhancing local-level risk
mapping, especially at the municipal or county level. This would ensure
that risk management strategies are better tailored to local contexts.



N. Qiang et al.

4.2.2. Improving inter-departmental collaboration

To address the issue, the following measures should be considered:
(1) establishing cross-sectoral coordination mechanisms, which can be
achieved through joint task forces or advisory committees that bring
together experts from each sector [49]; (2) defining clear responsibilities
for each department, particularly regarding the assessment of unknown
diseases; (3) promoting data sharing and integration between public
health, veterinary, and environmental agencies [50].

4.2.3. Strengthening implementation and data integration

It is crucial to overcome the challenges related to scientific data and
animal disease risk evaluation. Key actions may include: (1) developing
large-scale, practical datasets at both national and local levels, focusing
on integrating epidemiological data, surveillance data, and experimental
results into a unified database [51]; (2) improving the quality and reli-
ability of grassroots veterinary data; (3) providing specialized training
and building expertise in semi-quantitative and quantitative methods to
enhance expertise in animal disease risk assessment.

4.2.4. Building capacity for EIDs risk assessment

Recommendations to strengthen capacity include: (1) more resources
should be allocated to hire additional qualified personnel, and the
workload of existing staff should be managed more effectively; (2)
enhancing professional depth and expertise, particularly in animal health
and epidemiology. Strengthening the professional training and certifi-
cation of personnel involved in risk assessments is critical to improving
the overall quality of the assessments [52]; (3) improving preparedness
and response capabilities in hospitals, which should be equipped with
better surveillance, early warning, and rapid response systems.

4.3. Comparison with international communities

China has comprehensive legislative frameworks for EIDs. For
instance, Biosecurity Law of the People’s Republic of China (2024 Amend-
ment) mandates the inclusion of EIDs in the national surveillance and
early warning systems, a level of coverage that may not be achieved in
some low-income countries [53,54]. In addition, China has established a
rapid response mechanism that includes a routine-emergency conversion
system and tiered prevention and control measures based on risk levels,
similar to strategies employed by the Republic of Korea and Singapore,
but with stronger coordination and resource readiness compared to
developing nations [55,56].

However, there are areas where China’s approach falls short. For
instance, county and township governments have less autonomy and data
collection capabilities in risk assessment compared to countries like Ger-
many and Australia [57,58]. Most counties in China only follow the national
guidance for risk identification, while they lack the capacity to create risk
maps based on county-level data and make dynamic adjustments. Further-
more, while China has joined global platforms such as the Global Initiative
on Sharing All Influenza Data to share epidemic data with the international
communities, there remain delays in sharing surveillance data for some
highly pathogenic pathogens, resulting in less transparency compared to the
United States and some European countries [59]. This issue may be due to
data barriers between departments and slow information exchange.

When comparing with international organizations, it is evident that
China has strengthened its cooperation with the WHO and actively
participated in the revision and implementation of the International
Health Regulations (IHR 2005) [60,61]. However, China still needs to
improve its response and information disclosure in the early stages of an
epidemic, aligning more closely with WHO’s recommendations for
transparent and timely data sharing [62]. In the field of animal health,
China’s cooperation with the World Organisation for Animal Health
(WOAH) is close, but the surveillance and reporting system for wild and
aquatic animals is still not fully developed, contrasting with some Eu-
ropean countries that have established systematic wildlife surveillance
systems to prevent the spread of zoonotic diseases [63].
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Under the One Health framework, various international organizations
and countries had implemented specific risk assessment practices, of-
fering valuable insights. In 2022, WHO, Food and Agriculture Organi-
zation of the United Nations (FAO), WOAH, and United Nations
Environment Programme (UNEP) jointly launched the “One Health Joint
Plan of Action”. The plan supports countries in conducting joint risk as-
sessments and baseline surveys under the One Health approach, thereby
enabling evidence-based and targeted risk management and communi-
cation [64]. Additionally, WHO’s Joint Risk Assessment Operational Tool
provides standardized procedures for cross-sectoral risk assessment,
aiding countries in identifying and assessing risks early in an outbreak to
enable effective responses [65]. In practice, countries such as France and
the United States had promoted the implementation of One Health
framework. France had implemented a One Health approach for dengue
fever risk assessment, addressing climate change-driven expansion of the
Aedes albopictus mosquito vector. France established the Committee for
Monitoring and Anticipating Health Risks, a multidisciplinary body
supported by health and research ministries [66]. In the United States,
machine learning algorithms were utilized to predict cases of West Nile
virus neuroinvasive disease across nine climatic regions under the One
Health framework, incorporating factors like historical case counts and
population density [67]. These international case studies provide a
strong foundation for enhancing China’s EIDs risk assessment under the
One Health framework, particularly in strengthening interdepartmental
information sharing, improving wildlife and vector surveillance, and
ensuring transparent data flow.

4.4. Limitations

There are several limitations to this study. First, the study relied on
existing policies and academic documents and publicly available data,
making it challenging to fully capture variations and dynamics at the local
level. This may lead to an underestimation of regional differences. Field
studies should be conducted to gather more comprehensive local data,
revealing regional differences in risk assessment and response strategies
in the future. Second, this review focused solely on literature retrieved
from the WoS, PubMed, Scopus, CNKI, Wan Fang, and VIP databases,
which may have led to the omission of relevant data sources or research
findings. Further research is needed to follow closely additional databases
or unpublished literature, which could potentially contain more granular
local studies or recent policy developments. Third, as a scoping review,
this study lacked quantitative data analysis, which may restrict the ability
to compare specific EIDs risk levels among various regions within China.
Future research will incorporate quantitative metrics and risk assessment
models, such as seeding time and doubling time models, to conduct pre-
dictive quantitative analysis on existing data [68]. This approach can help
identify high-risk areas and provide a more comprehensive risk compar-
ison, thereby supporting informed policy-making.

4.5. Conclusion

In summary, this study summarizes the policies and implementation
processes of risk assessment for EIDs in China under the One Health
framework and proposes actionable recommendations, such as
strengthening the risk assessment capabilities at the local level and
expanding the coverage of surveillance. There is a clear need for
continued improvement and adaptation in the implementation of risk
assessment. By addressing the identified gaps and challenges, China can
further refine its One Health approach, ensuring a more resilient and
effective public health response to EIDs.
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