One Health 17 (2023) 100607

Contents lists available at ScienceDirect

N
One Health A

ELSEVIER journal homepage: www.elsevier.com/locate/onehlt

China’s application of the One Health approach in addressing public health
threats at the human-animal-environment interface: Advances
and challenges

Jing-Shu Liu™"", Xin-Chen Li*"', Qi-Yu Zhang®""', Le-Fei Han ", Shang Xia

Kokouvi Kassegne *°, Yong-Zhang Zhu ™", Kun Yin®", Qin-Qin Hu™", Le-Shan Xiu®",
Xiang-Cheng Wang * b Odel Y. Li®“, Min Li®", Zheng-Bin Zhou “, Ke Dong * b Lu He®",
Shu-Xun Wang *", Xue-Chen Yang ", Yan Zhang *”, Xiao-Kui Guo *", Shi-Zhu Li "% "?, Xiao-
Nong Zhou ™" "%, Xiao-Xi Zhang *”"+?

@ School of Global Health, Chinese Center for Tropical Diseases Research, Shanghai Jiao Tong University School of Medicine, Shanghai 200025, China

> One Health Center, Shanghai Jiao Tong University-The University of Edinburgh, Shanghai 200025, China

¢ National Institute of Parasitic Diseases at Chinese Center for Disease Control and Prevention (Chinese Center for Tropical Diseases Research), NHC Key Laboratory of

Parasite and Vector Biology, WHO Collaborating Centre for Tropical Diseases, Shanghai 200025, China
9 Shanghai Legislative Research Institute, Shanghai 200003, China

ARTICLE INFO ABSTRACT

Keywords: Background: Due to emerging issues such as global climate change and zoonotic disease pandemics, the One
One Health Health approach has gained more attention since the turn of the 21st century. Although One Health thinking has
China

deep roots and early applications in Chinese history, significant gaps exist in China’s real-world implementation
at the complex interface of the human-animal-environment.

Methods: We abstracted the data from the global One Health index study and analysed China’s performance in
selected fields based on Structure-Process-Outcome model. By comparing China to the Belt & Road and G20
countries, the advances and gaps in China’s One Health performance were determined and analysed.

Findings: For the selected scientific fields, China generally performs better in ensuring food security and con-
trolling antimicrobial resistance and worse in addressing climate change. Based on the SPO model, the “struc-
ture” indicators have the highest proportion (80.00%) of high ranking and the “outcome” indicators have the
highest proportion (20.00%) of low ranking. When compared with Belt and Road countries, China scores above
the median in almost all indicators (16 out of 18) under the selected scientific fields. When compared with G20
countries, China ranks highest in food security (scores 72.56 and ranks 6th), and lowest in climate change (48.74,
11th).

Conclusion: Our results indicate that while China has made significant efforts to enhance the application of the
One Health approach in national policies, it still faces challenges in translating policies into practical measures. It
is recommended that a holistic One Health action framework be established for China in accordance with diverse
social and cultural contexts, with a particular emphasis on overcoming data barriers and mobilizing stakeholders
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Food security
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Climate change

Abbreviations: GBD study, global burden of disease study; DALYs, disability-adjusted life years; SARS, Severe acute respiratory syndrome; COVID-19, Coronavirus
disease 2019; BCE, before the Common Era; GOHI, global One Health index; G20, The Group of Twenty; B&R, Belt & Road; AMR, antimicrobial resistance; FAHP,
fuzzy analytical hierarchy process; SPO, Structure-Process-Outcome; BRI, Belt and Road Initiative; Al, artificial intelligence; PM2.5, atmospheric particulate matter
(PM) that has a diameter of less than 2.5 micro-metres; PM10, atmospheric particulate matter (PM) that has a diameter of less than 10 micro-metres; RNAS-+, the
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both domestically and globally. Implementation mechanisms, with clarified stakeholder responsibilities and
incentives, should be improved along with top-level design.

1. Introduction

In the 21st century, China’s rapid economic development has made it
the second-largest economic body in the world. However, this growth
has caused several public health threats, including severe air pollution,
food additive overuse, and antibiotic abuse due to the lack of holistic
thinking between human, animal, and environmental health. According
to the Global Burden of Disease (GBD) study, around 1 million prema-
ture deaths were attributed to air pollution in 2015 and 21.8 million
disability-adjusted life years (DALYs) were lost in China [1]. As such,
Chinese policymakers are proactively promoting development in One
Health to confront these threats.

Zoonotic diseases like severe acute respiratory syndrome (SARS) and
coronavirus disease 2019 (COVID-19) raised international awareness of
the One Health approach to resolving complex health threats [2]. The
One Health concept has deep roots in ancient Chinese philosophy. Early
in the Warring States Period (475-221 BCE), Taoism believed that man
and nature have the same origin and advocated for the peaceful coex-
istence of humans and nature [3]. It promoted treating humans, animals,
plants, and the environment as a single entity for sustainable develop-
ment, forming the cultural origin of China’s One Health development.
Since the 1950s, China has implemented cross-sectoral strategies in its
national schistosomiasis control programme with sectoral cooperation
and community participation and the concurrent treatment of humans
and animals was promoted, as well as environmental modification to
control snail hosts. These strategies consistent with the One Health
concept have contributed to the control and elimination of schistoso-
miasis in southern China [4]. Another example is that in the early days of
the People’s Republic of China, epidemic diseases and medicine short-
ages prompted the central government to launch the Patriotic Health
Campaign. Through a community-based anti-epidemic movement, this
campaign targeted the “four pests” (rats, flies, mosquitoes, and grain-
eating sparrows) which spread infectious pathogens [5]. This long and
comprehensive public health movement in China is considered inno-
vative. These are representative of successful regional applications,
indicating that the One Health approach implemented in China has
made great achievements in advancing society.

In recent years, the Chinese government has made significant efforts
in formulating policies, investing funds, and advancing technologies,
emphasizing the importance of human-nature harmony. China has
improved a series of national-level plans to address pressing issues such
as zoonotic infectious diseases control, antimicrobial resistance, and
climate change, which have been integrated into the National Strategy
of Sustainable Development and Healthy China [6]. Within academia, a
Chinese consortium on One Health was established in 2021 [7], several
symposiums on One Health were held in China, and more research
centres for One Health were established in universities, research in-
stitutions, and the Chinese Centre for Disease Control and Prevention
[8]. However, significant gaps still exist in the real-world practice of
implementing the One Health approach in China.

To catalogue the current state and identify gaps and research prior-
ities in One Health development, our research team developed the
global One Health index (GOHI) for the assessment of One Health ca-
pacity at a global level in 2022. The four main functions of GOHI are: (i)
to assist in the early detection of gaps in health practices, (ii) to deepen
the understanding of the close relationship between human, animal, and
environmental health and optimise decision-making on health-related
issues, (iii) to help countries and regions understand deficiencies and
gaps in the development of One Health, and (iv) to promote the deter-
mination of priorities for international cooperation [9].

Therefore, based on the results of the GOHI pilot studies [10-12], we

reviewed the performances of China in comparison with the G20 and
Belt & Road (B&R) countries to shed light on the advances and chal-
lenges of China in constructing a One Health system. Our review also
provides evidence for determining the priorities of policy design to cope
with the public health threats at the complex human-animal-
environment interface in China.

2. Material and methods

In our previous study of the GOHIL a cell-like framework was
generated to conduct the construction of the index (See Fig. A.1 in Ap-
pendix A). Four levels of metrics were developed, including category
indicators, key indicators, indicators, and sub-indicators (see Table B.1
in Appendix B for the list of GOHI metrics we analysed in this study). A
fuzzy analytical hierarchy process (FAHP) was adopted to determine the
weights of indicators. For normalization, we scaled each sub-indicator
using its highest and lowest values. The weighted sum of the scores of
the lower-level indicators was derived from the following equation to
obtain the scores of the upper-level indicators.

ny, mny,
Indicator scorey, = Z Sij, X W, Z W, =1
In

Ly

where m denotes the total number of the sub-indicators under the h-th
indicator, j, denotes the j-th sub-indicator under the h-th indicator, Sy,
denotes the score of the j,-th sub-indicator in the i-th country and
W;, denotes the weight of the j,-th sub-indicator. See more details of the
methodology of GOHI in Appendix A.

We abstracted the scores and indicators from the GOHI study and
analysed China’s performance in selected scientific fields including
zoonotic diseases, food security, antimicrobial resistance (AMR) and
climate change. The selection of these issues for analysis follows our
previous work on the framework of the global One Health index [10],
which is also consistent with the six action tracks proposed in One
Health Joint Plan of Action (2022-2026) launched by the Quadripartite
[13].

In this study, we identified China’s advances and challenges in One
Health practice from different perspectives, based on the scores of China
and other countries included in GOHI.

In order to shed light on the overall landscape of China’s One Health
development in selected scientific fields, we reviewed China’s rankings
among all involved countries (146 in total) in 4 key indicators, 18 in-
dicators and 58 sub-indicators, which have also been categorized into
four divisions based on quartiles (tier 1-4).

Adapting Structure-Process-Outcome (SPO) model [14], we classi-
fied the 18 indicators of GOHI (C3.4 — C5.3) into three categories of
structure, process and outcome, based on the rules:

(i) Structure indicators are those measuring the resource input,
regulation and policy, physical environment and social pre-
paredness for One Health applications.

(ii) Process indicators are those measuring the effectiveness of car-
rying out the One Health intervention measures and imple-
mentation strategies.

(iii) Outcome indicators are those measuring the effectiveness of the
One Health intervention measures and implementation strategies
(see Table B.2 in Appendix B for details on classifications).

China’s performances in these three categories have been compared
based on the percentages of indicators in which China ranks in tier 1 and
tier 4. This comparison informs our understanding of China’s capacity
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building for the lifecycle of One Health promotion and implementation.

The Belt and Road Initiative (BRI) aims to promote connectivity and
cooperation globally through policy coordination, infrastructure con-
nectivity, unimpeded trade, financial integration and closer people-to-
people ties [15]. Under this initiative, China has expanded co-
operations with countries in economics, health [16], climate change
[171, etc. Comparing the GOHI scores of B&R countries with that of
China contributes to identifying the priorities for further international
cooperation in One Health development. Therefore, we visualized the
indicator’ scores of China and other B&R countries in four scientific
fields. Furthermore, we calculated the deviations of China’s scores from
the median scores of B&R countries among different indicators and
presented the list of indicators with largest deviations. See Table B.3 in
Appendix B for the country list of B&R countries.

Evidence has proven that social, economic factors play important
roles in promoting health [18]. Our GOHI pilot study also found that
many developed countries performed well in One Health development
[11]. Hence, we compared the performance of China in sub-indicators
with developed countries in G20 to identify China’s weakness in prac-
ticing and implementing One Health approach, with analysis providing
cues to understand the underlying causes of One Health disparities. See
Table B.4 in Appendix B for the country list of G20 countries.
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3. Results
3.1. Overview of China’s rankings in selected scientific fields

In a previous study, our team showed that China’s GOHI total score is
56.34 and that it ranks 21st out of 146 countries. Fig. 1 shows that all the
four key indicators rank in tier 1. Among the eighteen indicators, eleven
are in tier 1, two in tier 2, three in tier 3, and two in tier 4. Those ranked
in tier 1 are mainly from food security (4/11) and AMR (4/11), while
those ranked in tier 4 are all from climate change, indicating that China
performs generally better in ensuring food security and controlling
AMR. See Table B.5 in Appendix B for China’s score and ranking of each
indicator in four scientific fields.

3.2. The pattern of China’s rankings in the indicators based on the SPO
model

Based on the SPO model, five indicators have been classified into the
structure category, eight classified as process, and five classified as
outcome. Table 1 shows that, compared to other categories, structure
indicators make up the highest proportion (80.00%) in tier 1 (the de-

nominator is the total number of indicators in the corresponding cate-
gory), and outcome indicators make up the highest proportion (20.00%)

Ranking Tiers
. Tier 1: ranking in [1,Q,)

. Tier 2: ranking in [Q,,Q,)
. Tier 3: ranking in [Q,,Q,)

Tier 4: ranking in [Q,,Q,]

Fig. 1. China’s rankings in selected scientific fields (zoonotic diseases, food security, antimicrobial resistance, climate change) across all indicators of the global One
Health index (GOHI) among 146 countries. China’s rankings were divided into four quantiles. Tier 1 represents rankings of 1st ~ 36th, tier 2 represents rankings of
37th ~ 72nd, tier 3 represents rankings of 73rd ~ 108th and tier 4 represents rankings of 109th ~ 146th (for detailed rankings of China see Table B.5 in Appendix B).
Four key indicators: C2, C3, C4, C5. 18 indicators: C2.1 ~ C5.3. 58 sub-indicators: C2.1.1 ~ C5.3.2.
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Table 1
The percentages of indicators in which China ranks in tier 1 and tier 4 based on
the SPO (Structure-Process-Outcome) category.

Category ~ Total®  Tier 1 Tier 4
Number  Percentage (%) Number  Percentage (%)
b c
Structure 5 4 80.00 0 0.00
Process 8 5 62.50 1 12.50
Outcome 5 2 40.00 1 20.00

Note: ? Total number of the indicators within each category; ® Percentages of the
indicators in which China ranks in tier 1 within each SPO (Structure-Process-
Outcome) category. © Percentages of the indicators in which China ranks in tier 4
within each SPO (Structure-Process-Outcome) category.

in tier 4.

3.3. Comparative analysis of China’s One Health performance among
B&R countries

Compared to the B&R countries, China scores above the median in
the majority of indicators (16 out of 18) under the selected scientific
fields (Fig. 2).

Meanwhile, China’s scores have the largest deviation above the
median value of the B&R countries (Table 2) in the following aspects:

One Health 17 (2023) 100607

In the field of zoonoses: leishmaniasis control and immunization
coverage;

In the field of food security: surveillance system building, high-tech
use, and foodborne disease control;

In the field of AMR control: technical promotion, raising awareness,
and optimisation;

In the field of climate change: knowledge building, intervention
strategy, and policy response.

China’s scores have the largest deviation below the median value of
the B&R countries in the following aspects:

In the field of zoonoses: rabies control;

In the field of food security: food economics;

In the field of AMR control: selected antibiotics resistance;

In the field of climate change: air condition, greenhouse gas emis-
sions, and fossil energy use.

See Table B.6 in Appendix B for China’s score and deviation to the
median score of B&R countries for each sub-indicator.

3.4. Comparative analysis of China’s One Health performance among
G20 countries

The scores and rankings of key indicators in all G20 and B&R
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Fig. 2. The indicators’ score distribution of China and other B&R countries in four scientific fields. The red points represent the score of China. The x-axis is the score
of each indicator; the y-axis is the code of each indicator. See Fig. B.1 and B.2 in Appendix B for the score distributions of key indicators and sub-indicators for China
and other B&R countries. (A) Indicators’ score distributions in zoonotic diseases. (B) Indicators’ score distributions in food security. (C) Indicators’ score distributions
in AMR. (D) Indicators’ score distributions in climate change. C2.1 Source of infection, C2.2 Route of transmission, C2.3 Targeted population, C2.4 Capacity building,
C2.5 Outcomes (Case-Studies), C3.1 Food demand and supply, C3.2 Food safety, C3.3 Nutrition, C3.4 Natural and social circumstances, C3.5 Government support and
response, C4.1 AMR surveillance system, C4.2 AMR laboratory network and coordination capacity, C4.3 Antimicrobial control and optimisation, C4.4 Improve
awareness and understanding, C4.5 AMR rate for important antibiotics, C5.1 Government response, C5.2 Climate change risks, C5.3 Health outcome. (For inter-
pretation of the references to colour in this figure legend, the reader is referred to the web version of this article.)
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Table 2

List of sub-indicators with the largest deviations above or below the median GOHI scores of B&R countries.

One Health 17 (2023) 100607

Scientific fields Sub-indicators Score Median of Deviation to
(€)) B&R median ?
2) 3)
Zoonotic diseases Largest deviation above C2.5.1 COVID-19 ° 82.80 41.90 40.91
median C2.5.3 Leishmaniasis 98.59 65.37 33.23
C2.3.1 Vaccine coverage 99.35 75.44 23.92
Largest deviation below C2.3.2 Population coverage and intervention costs 44.61 46.01 —1.40
median C2.3.3 Inhabitants below 5 m above sea level ¢ 31.83 44.73 —12.90
C2.5.4 Rabies 32.62 47.60 —14.98
Food security Largest deviation above C3.2.2 Food control and surveillance 92.31 28.06 64.26
median C3.2.4 Foodborne illness burden 89.71 55.87 33.85
C3.5.2 Training and artificial intelligence (AI) agriculture performance 50.00 16.67 33.33
score
Largest deviation below C3.1.2 Food loss and waste 50.75 59.05 —-8.30
median C3.4.1 Famine warning 77.85 86.68 —8.83
C3.4.5 Food price indicators 46.09 55.28 —9.19
Antimicrobial Largest deviation above C4.2.2 Technical promotion score in AMR 93.75 43.75 50.00
resistance median C4.4.1 Raising awareness and understanding 100.00  50.00 50.00
C4.3.2 Optimisation of antimicrobial use 83.33 34.72 48.61
Largest deviation below C4.2.1 National AMR capacity 37.52 36.44 1.08
median C4.5.6 Quinolone-resistance for Klebsiella pneumoniae, Escherichia coli, 19.60 25.55 —5.95
Acinetobacter baumannii
C4-5-5 Aminoglycosides-resistance for Klebsiella pneumoniae and 13.27 24.84 -11.57
Acinetobacter baumannii
Climate change Largest deviation above C5.1.2 Climate knowledge system 99.30 50.94 48.36
median C5.1.3 Climate intervention strategy 70.12 31.53 38.60
C5.1.1 Climate policy 45.00 20.00 25.00
Largest deviation below C5.2.1 Air condition 11.42 20.67 —9.25
median C5.2.4 Greenhouse gas emissions 38.70 53.11 -14.41
C5.2.3 Energy use 22.52 51.85 —29.33

Note: * (3) = (1)-(2); b Data of COVID-19 in GOHI study is the reported infection number and vaccination coverage of the disease in 2021; ¢ C2.3.3 Inhabitants below 5

m above sea level is not included in this discussion.

countries are shown in the Appendix B (Table B.4 and B.5). To precisely
locate the gaps of China, we compare the scores of China and the best
scores of G20 countries at the sub-indicators level.

China’s smallest gaps to the best among the G20 countries (Fig. 3) are
in following aspects:

In the field of zoonoses: immunization coverage (score: 99.35, dif-
ference: 0.00), natural environment (100.00, 0.00), and COVID-19
control (82.80, 0.00);

In the field of food security: food productivity (83.85, 0.00), food-
borne disease control (89.71, 0.00), and high-tech use (50.00, 0.00);
In the field of AMR control: antimicrobial consumption control
(66.67, 0.00), national action plan formulation (62.50, 0.00), and
awareness raising (100.00, 0.00);

In the field of climate change: knowledge building (99.30, 0.00),
intervention strategy (70.12, 0.00), and occurrence of extreme
weather (42.83, 5.78).

China has considerable gaps to the best among G20 countries in these
aspects:

e In the field of zoonoses: rabies (32.62, 67.38), tuberculosis control
(57.28, 42.72), and living condition (31.83, 52.37);

o In the field of food security: value-added agriculture (46.18, 53.82),
food loss and waste (50.75, 45.73), and food economics (46.09,
29.92);

e In the field of AMR control: surveillance of antimicrobials in the
environment (20.92, 71.96), training for professionals (43.75,
50.00), and resistance to important antimicrobials (19.60, 46.92);

e In the field of climate change: policy response (45.00, 45.00), fossil
energy use (22.52, 34.52), and air condition (11.42, 30.47).

4. Discussion

4.1. China’s progress in improving top-level design on One Health
implementation

Our results show that when classified using the SPO model, China
performs better in structure indicators than process and outcome in-
dicators. Combining this with literature review, we found that China had
some advantages in top-level design on One Health implementation.

Firstly, China has made efforts to tackle zoonotic diseases, through
policies, funds and technologies. It has enacted the Infectious Diseases
Prevention Law and established special programmes for serious zoonotic
diseases. The average annual growth rate of the Chinese government’s
budget for major infectious diseases between 2016 and 2020 was 3.31%
[19] (excluding budget for COVID-19). In addition to promulgating and
enhancing the Wildlife Protection Law and the Animal Epidemic Prevention
Law, China has also enacted surveillance systems for both livestock and
wildlife [20] to improve animal health.

Secondly, China has been addressing food security issues, including
reduced arable land, growing food demand, and insufficient food sur-
veillance. Policies such as the National Agricultural Sustainable Develop-
ment Plan (2015-2030) and the Food Safety Law have been implemented,
encouraging strategies like returning crop residues to fields, utilising
organic fertilisers, and strict surveillance of food additive use. To reduce
the massive amount of food waste, a national “clean your plate” pro-
motion has been in place since 2013, followed by the Anti-Food Waste
Law from 2021.

Thirdly, China has put extensive effort into controlling antibiotics,
resulting in a decrease in antibiotic usage among hospitalised patients
from 59.40% in 2011 to 36.00% in 2019 [21]. This achievement fol-
lowed years of controlling clinical antibiotics between 2011 and 2013.
In 2014, China has implemented the National Action Plan to Contain
Antimicrobial Resistance, which was the first to resolve AMR problems
from a holistic perspective. It stressed the importance of regulations in
healthcare and agriculture, intersectoral collaboration with clear
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responsibilities, and management of environmental pollution.

Finally, China has confronted multiple climate-related problems and
taken various measures. It has implemented the National Program on
Climate Change (2007), the Work Plan for Controlling Greenhouse Gas
Emissions during the 12th Five-Year Plan Period (2012), the Action Plan on
Prevention and Control of Air Pollution (2013), and the National Plan on
Climate Change 2014-2020 (2014), etc. From 2013 to 2017, air pollution
control actions have decreased PM2.5 annual average concentrations by
33.30% and PM10 by 27.80% [22]. The Chinese government has also
pledged to reach the peak of carbon emissions by 2030 and carbon
neutrality by 2060 to fulfil due responsibilities. So far, China’s 2020
carbon emission intensity has dropped 18.80% from 2015 [23].

4.2. China’s challenges in translating policies using One Health practice

According to our results, China lags behind G20 countries in con-
trolling diseases such as rabies, improving sanitation, increasing added
value in agriculture, optimising food production chains, monitoring
animal and environmental antimicrobials, controlling air pollution and
fossil energy use, etc.

China has encountered difficulties in translating policies into
implementation strategies, leading to poorer performance in process and
outcome indicators than in structure indicators. The reasons are multi-
faceted. Firstly, although China has a top-level design for several One
Health issues, it lacks specific implementation mechanisms. For
instance, although plans have been made for managing stray animals in
China, little has been done to immunise and maintain sanitation of these
animals, especially in rural areas [24], hindering the control of zoonotic
diseases like rabies. Moreover, a dedicated government body for coor-
dinating One Health affairs has not been launched yet in China, nor has a

comprehensive and transparent shared data environment been
established.

Secondly, China has a vast territory with significant variation be-
tween regions. Insufficient application of new ideas, technologies, and
models in underdeveloped regions causes governance shortfalls in these
areas. Although the current veterinary antibiotics policy is effective in
some large-scale farms, supervision is lacking in small-scale farms
operated by self-employed farmers in rural areas and many of them
continue to use banned antibiotics [25]. The added value of China’s
agricultural production is low, indicating that China needs to enhance
technological and management innovations in food production and
processing, especially in less-developed regions. Financial incentives,
such as environmental taxes and ecological compensation mechanisms
have been underused to balance the economic and One Health
development.

Moreover, there is a lack of public education and social awareness of
One Health in China, the value of which is highlighted in the definition
of One Health [2]. China imminently needs to foster a social culture that
values animals and the environment.

4.3. China’s opportunities ahead in enhancing partnerships for One
Health development

The lessons from COVID-19 teach us that in an interconnected world,
no country can survive a global health crisis alone without international
cooperation and coordination. China has always actively participated in
global health governance. Driven by international frameworks such as
the BRI, in-depth international cooperation will present China and other
countries with new solutions to One Health problems.

Firstly, China has been dedicated to achieving scientific
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breakthroughs through international technical cooperation. After being
certified for malaria elimination in June 2021, China has actively pro-
moted its experience in Tanzania [26] and other areas in need. China has
also established the Regional Network for Asian Schistosomiasis and
Other Helminth Zoonoses (RNAS+) [27] with Philippines and other
countries.

Secondly, China assists One Health products supply with interna-
tional production and commerce. Under the B&R Strategic Cooperation
Agreement, it has signed agricultural cooperation agreements with 86
co-construction countries in 2021, adding the possibility of establishing
cooperative mechanisms for food security. China’s free trade agree-
ments with numerous countries have stimulated agricultural production
and trade, as the average tariff level on Chinese agricultural products in
2018 was only 15.20%, a quarter of the global average [28].

Finally, with its growing economy, China’s overseas development
assistance has grown by 25.00% per year since 2010, reaching $7 billion
by 2013 [29]. China has assisted a number of low- and middle-income
countries through direct financial support, basic facilities, medical
equipment, and human resources [30].

4.4. Establishment of a holistic One Health action framework in China

We recommend that China should further strengthen capacity
building in One Health. Concrete implementation mechanisms,
including government and stakeholder responsibilities and incentives,
should be improved along with top-level design. While long-term and
sustainable investments in funds, personnel, and facilities are required,
the following deficiencies need to be overcome.

Firstly, data barriers should be removed by establishing a cross-field
database based on comprehensive surveillance systems. Gaps in devel-
oping animal and environmental surveillance systems should be
addressed, and data-sharing mechanisms should be standardised and
transparent to expedite early detection and response to zoonotic disease
outbreaks, natural disasters, and other emergencies.

Secondly, governments should tailor strategies to local socioeco-
nomic and cultural contexts, especially for rural areas. Practitioners
should consider the feasibility of One Health strategies and carry out
cost-effectiveness evaluations for policy-making. Financial mechanisms,
including fiscal tools and compensation strategies, should be creatively
utilised to lessen the conflicts among stakeholders.

Finally, China lacks nationwide One Health education activities for
social transformation from human health to One Health. Many educa-
tion strategies are available for reference such as the Fukuoka One
Health Action Plan [31]. The experiences with public education should
be drawn on, such as the promotion of the 2017 “Healthy China 2030”
strategy, which has established channels and mechanisms for future
education work in constructing a One Health society.

In the latest edition of One Health proposed by the One Health High-
Level Expert Panel, “shared and effective governance, communication,
collaboration, and coordination” are stressed. Attention should be paid
by policymakers to the integrity of the One Health system and avoiding
governance fragmentation. Local governments along with stakeholders
should overcome regional protectionism and departmentalism, actively
collaborate and coordinate across sectors, disciplines, and regions, and
improve stakeholder communication [32].

This study summarises the development of One Health in China using
GOHI pilot study results. However, two limitations were identified: (i) it
lacks time-scale data or analysis at different time points, and (ii) the
current study contains only descriptive statistics while mathematical
inferential models have not been applied. It is possible to further explore
the causes for the current performance through higher-quality data and
mathematical models. Additionally, GOHI currently only has national-
level data and we expect to introduce provincial-level data in the
future to develop a more precise description of China’s One Health
development.
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5. Conclusion

China has taken significant strides to enhance the application of the
One Health approach in policy and practice. However, it still faces
challenges due to the complexity of eco-environmental changes
domestically and globally, particularly at the primary level. It has been
suggested that China should further eliminate the governance bottle-
neck in a systematic redesign for One Health and constructing a holistic
One Health framework for social action. A stronger emphasis on
communication, coordination, collaboration, and capacity building in
practice should be placed on reshaping China’s national development
and international cooperation strategies for One Health. This would
better enable China to confront public health threats at the human-
animal-environment interface.

Supplementary data to this article can be found online at https://doi.
0rg/10.1016/j.0onehlt.2023.100607.
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