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Abstract

Objective: To reveal the characteristics, development trend and potential opportunities of China–ASEAN collaboration in the
medical and health field based on bibliometrics.

Methods: Scopus and International Center for the Study of Research Lab (ICSR Lab) was used to analyze the scale, collab-
oration network and distribution, impact of cooperative papers, collaboration dominance and evolution of the literature on
China–ASEAN medical and health collaboration in the Scopus database from 1992 to 2022.

Results: From 1992 to 2022, 19,764 articles on medical and health collaboration between China and ASEAN were filtered for
analysis. The number of China–ASEAN collaborations has shown a clear upward trend over the years, indicating a gradually
closer and improved collaboration relationship overall. The institutional collaboration network between China and ASEAN
countries was obviously clustered, and the network connectivity was limited. The substantial differences between the median
and mean values of citation impact of China–ASEAN medical and health research collaboration reflected that the collabor-
ation was ‘less’ but ‘better’. The dominance share of collaboration between China and the main ASEAN countries was fluc-
tuating upward and has become more and more stable after 2004. Most of the China–ASEAN collaboration focused on their
own characteristic research topics. In recent years, collaboration in infectious diseases and public health had expanded sig-
nificantly, while other research topics had maintained in a complementary development trend.

Conclusion: Collaboration between China and ASEAN in the medical and health field has exhibited a progressively closer
relationship, and the trend of complementary research has remained stable. However, there are still areas of concern,
including the limited scale of collaboration, narrow scope of participation and weak dominance.
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Introduction
Since 2003, collaboration in the medical and health between
China and ASEAN countries (includingMalaysia, Indonesia,
Thailand, the Philippines, Singapore, Brunei, Vietnam,
Laos, Myanmar and Cambodia) has demonstrated sustained
and positive development, and various exchanges have
gradually become institutionalized. ASEAN countries
have become important partners in medical and health
field of China, particularly in areas such as the prevention
and control of infectious diseases, traditional medicine and
stomatology. In the context of the COVID-19 pandemic,
China and ASEAN countries have continuously strength-
ened strategic communication, and promoted collaboration
in the medical and health field. Collaboration between
China and ASEAN countries plays a positive role in main-
taining health security and promoting the well-being of
people. China and ASEAN countries adhere to the purpose
of building a ‘community of shared future’, uphold the prin-
ciple of win–win collaboration and mutual benefit, and con-
struct a China–ASEAN medical and health collaboration
mechanism. By project collaboration, medical assistance,
joint defense and joint control, the collaboration between
China and countries along the ‘the Belt and Road’ are
deepen constantly. This is an important strategic decision
of China, and plays an essential role in supporting medical
institutions in Southeast Asia to carry out further multilevel,
multiform and multiangle academic, technical and talent
exchanges.

Bibliometrics has been used in the evaluation of scien-
tific publications, scientific research work, discipline devel-
opment and institutions for a long time. It is an
interdisciplinary field that utilizes mathematical and statis-
tical methods to quantitatively analyze all knowledge car-
riers.1,2 It is widely used in many research fields,
including medicine,3,4 environmental science,5,6 energy,7

management8,9 and computer science.10 Scientific research
collaboration is an important way to promote the develop-
ment of science and technology,11 while the international
coauthored papers are an important indicator to measure
the development of international scientific research collab-
oration and the output capacity of scientific research collab-
oration.12 Many scholars have analyzed the network
structure, collaboration mode, hot spots and changing
trends of international scientific research collaboration in
many fields through bibliometrics. Scholars in China have
carried out a series of bibliometric studies based on quanti-
tative data, focusing on the collaboration between China
and other countries in certain fields, such as traditional
medicine13 and COVID-19.14,15 While scholars have
explored international research collaboration papers
between China and several developed countries from differ-
ent perspectives, there is a limited focus on medical and
health research collaboration between China and ASEAN
countries in existing literature.

In the context of the ‘Belt and Road’ strategy, explor-
ing the overall situation of medical and health research
collaboration between China and ASEAN countries
will help to understand the characteristics of such collab-
oration and provide support for the implementation of
the ‘Belt and Road’ strategy. This research aims to
reveal the characteristics, development trend, and poten-
tial opportunities of China–ASEAN collaboration in the
medical and health field from a perspective of bibliomet-
rics. By analyzing scientific research collaboration in the
medical and health field between China and all ASEAN
countries over the past 30 years, the study intends to
provide decision-making support for further promoting
China–ASEAN international collaboration in the medical
and health field.

Materials and methods

Data resource

The data resource of this study was Elsevier’s Scopus data-
base. The query time of the study was August 2022, and the
time range was set from 1992 to 2021.

We defined the scope of the medical and health field in
this study using All Science Journal Classification Codes of
Scopus, which are shown in Table 1.

The obtained basic data were involved in a total of
19,824,552 papers, 1,882,865 institutions and 16,035,263
authors. Furthermore, we only included papers that
involved collaboration between both Chinese and ASEAN
countries. Finally, 19,764 core collection papers, 4378 core
institutions and 38,618 core authors were included in this
study.

Methods

The analysis and calculation of the research were based
on the visual analysis of the literature by Elsevier’s
International Center for the Study of Research Lab.
The research overview and development trend of
China–ASEAN scientific research collaboration in
the medical and health field were comprehensively
obtained. The analysis framework was shown in
Figure 1.

Definitions

Number of published papers: The number of papers
included by Scopus. The higher the number of published
papers, the larger scale of scientific research in a certain
aspect.

Internationally cooperative paper: Paper published by at
least two cooperative countries/regions.
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Table 1. ASJC codes used for defining the field of medical and health.

ASJC
code Research theme

ASJC
code Research theme

ASJC
code Research theme

1306 Cancer Research 2731 Ophthalmology 2918 Pathophysiology

1308 Clinical Biochemistry 2732 Orthopedics and Sports Medicine 2919 Pediatrics

1313 Molecular Medicine 2733 Otorhinolaryngology 2920 Pharmacology (nursing)

2204 Biomedical Engineering 2734 Pathology and Forensic Medicine 2921 Psychiatric Mental Health

2307 Health, Toxicology and
Mutagenesis

2735 Pediatrics, Perinatology and Child
Health

2922 Research and Theory

2700 General Medicine 2736 Pharmacology (medical) 3000 General Pharmacology, Toxicology
and Pharmaceutics

2701 Medicine (miscellaneous) 2737 Physiology (medical) 3001 Pharmacology, Toxicology and
Pharmaceutics (miscellaneous)

2702 Anatomy 2738 Psychiatry and Mental Health 3002 Drug Discovery

2703 Anesthesiology and Pain
Medicine

2739 Public Health, Environmental and
Occupational Health

3003 Pharmaceutical Science

2704 Biochemistry (medical) 2740 Pulmonary and Respiratory
Medicine

3004 Pharmacology

2705 Cardiology and
Cardiovascular Medicine

2741 Radiology, Nuclear Medicine and
Imaging

3005 Toxicology

2706 Critical Care and Intensive
Care Medicine

2742 Rehabilitation 3500 General Dentistry

2707 Complementary and
Alternative Medicine

2743 Reproductive Medicine 3501 Dentistry (miscellaneous)

2708 Dermatology 2744 Reviews and References (medical) 3502 Dental Assisting

2709 Drug Guides 2745 Rheumatology 3503 Dental Hygiene

2710 Embryology 2746 Surgery 3504 Oral Surgery

2711 Emergency Medicine 2747 Transplantation 3505 Orthodontics

2712 Endocrinology, Diabetes
and Metabolism

2748 Urology 3506 Periodontics

2713 Epidemiology 2900 General Nursing 3600 General Health Professions

2714 Family Practice 2901 Nursing (miscellaneous) 3601 Health Professions (miscellaneous)

2715 Gastroenterology 2902 Advanced and Specialized Nursing 3602 Chiropractics

2716 Genetics (clinical) 2903 Assessment and Diagnosis 3603 Complementary and Manual Therapy

2717 Geriatrics and Gerontology 2904 Care Planning 3604 Emergency Medical Services

(continued)
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Collaboration rate: The proportion of internationally
cooperative papers in the total number of papers published
in a certain country in a certain period of time.

Average annual growth rate: It refers to the average
annual growth rate over a certain number of years.
Compared with the annual growth rate, the average

Table 1. Continued.

ASJC
code Research theme

ASJC
code Research theme

ASJC
code Research theme

2718 Health Informatics 2905 Community and Home Care 3605 Health Information Management

2719 Health Policy 2906 Critical Care Nursing 3606 Medical Assisting and Transcription

2720 Hematology 2907 Emergency Nursing 3607 Medical Laboratory Technology

2721 Hepatology 2908 Fundamentals and Skills 3608 Medical Terminology

2722 Histology 2909 Gerontology 3609 Occupational Therapy

2723 Immunology and Allergy 2910 Issues, Ethics and Legal Aspects 3610 Optometry

2724 Internal Medicine 2911 Leadership and Management 3611 Pharmacy

2725 Infectious Diseases 2912 LPN and LVN 3612 Physical Therapy, Sports Therapy
and Rehabilitation

2726 Microbiology (medical) 2913 Maternity and Midwifery 3613 Podiatry

2727 Nephrology 2914 Medical and Surgical Nursing 3614 Radiological and Ultrasound
Technology

2728 Neurology (clinical) 2915 Nurse Assisting 3615 Respiratory Care

2729 Obstetrics and Gynecology 2916 Nutrition and Dietetics 3616 Speech and Hearing

2730 Oncology 2917 Oncology (nursing)

ASJC: All Science Journal Classification.

Figure 1. The analysis framework of the trend of medical and health collaboration between China and ASEAN counties.

4 DIGITAL HEALTH



annual growth rate is calculated on a long-term basis, which
can better illustrate the trend, potential and expectation of
growth.

�Δ = Dn

D1

( )1/n−1

− 1

( )
× 100%

Note: Dn represents the amount of data in year n.
Dominant literature: In the internationally cooperative

literature, the first author and the corresponding author con-
tribute the most and play the dominant role. The dominant
literature of a country/region refers to the literature pro-
duced by the national researchers participating in inter-
national collaboration as the first author or corresponding
author. The more the dominant literatures, the stronger
the leadership. On this basis, the dominance share can be
defined as the ratio of these dominant literatures to all
cooperative literatures.

Citation frequency: The number of citations from Scopus.
Citation impact: It was measured by referring to the

Category Normalized Citation Impact (CNCI) calculation
method in Incites. The calculation formula is:

CNCI = C

Norm line

Notes: C represents the citation frequency of the literature;
Norm line represents the global average citation frequency
of papers published in the same year, same discipline and
same literature type. CNCI= 1 represents that the citation
performance of the paper is equal to the global average
level. By comparing the citation impact of cooperative lit-
erature of different countries/regions over the years, we
can judge the difference of citation impact of different
countries/regions in terms of internationally cooperative
literature.

Results

Overall scale of China–ASEAN collaboration

From the perspective of bibliometric analysis, the trend of
the number of published papers can directly reflect the
scale and development trend of the research field. The
development of bilateral collaboration in the past 30 years
were shown by counting the number of collaborations
(cooperative papers) between China and ASEAN countries
from 1992 to 2021 (Figure 2). According to the collabor-
ation trend over the years, the collaboration between
China and ASEAN countries in the field of healthcare has
gradually become closer, and the number of collaborations
showed a significant upward trend, especially in recent
years. The number of collaborations increased from 16 in
1992 to 2312 in 2021, which was the largest in 2020, reach-
ing 3069. Based on the perspective of macro trends, China–
ASEAN collaboration will be more frequent in the future.
Under the situation of the normalization of COVID-19 epi-
demic control, collaboration between China and ASEAN
countries will gradually return to the normal growth level.

Analysis of the China–ASEAN collaboration network

Understanding the basic situation of the international col-
laboration between China and ASEAN countries can
compare and further analyze the change trend of the
number of internationally cooperative papers, which can
intuitively show the difference in the development trend
between China and ASEAN countries.

The number of collaborations between China and
ASEAN countries increased significantly, and the overall
development showed a significant upward trend from
1992 to 2021 (shown in Figure 3). Among all ASEAN

Figure 2. Macro trend of medical and health collaboration between China and ASEAN.
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countries, collaboration between China and Singapore was
the closest, with the highest number of collaborations reach-
ing 1515 in 2020. This was 672 times more than the number
of collaborations between China and Malaysia, which
ranked second in the same year. In addition, collaboration
with Thailand was also relatively close, with 4957 cumula-
tive collaboration times in 30 years ranking second.
However, China’s collaboration with Cambodia, Myanmar,
Laos and Brunei Darussalam was less frequent, with a com-
paratively low upward trend. It was indicated that it was
necessary to actively expand and strengthen collaboration
between China and these countries.

By analyzing the proportion of the number of collabora-
tions between China and ASEAN countries from 1992 to
2021 (Figure 4), it was shown that the number of collabora-
tions between China and Singapore consistently ranks first
in the vertical proportion, accounting for approximately
40%, followed by Thailand (20%) and Malaysia (20%).
In the horizontal proportion, the proportion of China’s col-
laboration with Singapore and Thailand was decreasing
year by year, while the proportion of China’s collaboration
with Vietnam, Indonesia and Malaysia was slightly
expanding. For Cambodia, Myanmar, Laos and Brunei
Darussalam, the number of collaborations with China
remained relatively low, and there was no significant
change in the proportion.

According to the participating institutions of international
literature coauthored by researchers from China and ASEAN
countries, the collaboration network between China and
ASEAN institutions was constructed (Figure 5). The nodes
in the network represent the institutions participating in col-
laboration, and the connection between nodes indicates that
there is collaboration between the two institutions. The
node size reflects the betweenness centrality. The larger the
node is, the stronger the betweenness centrality is. The
adopted layout algorithm is Kamada Kawai, and the commu-
nity detection algorithm is Louvain. Tomake the institutional
collaboration network diagram easier to understand, only the
connections representing transnational collaboration con-
ducted by institutions from China and ASEAN countries,
with a weight exceeding 30, were retained in the network
diagram.

Five clusters were identified in all the ASEAN institutions
collaborating with China’s institutions, comprising three big
clusters and two small clusters. One big cluster was
centered around National University of Singapore and
Peking University, while another big cluster was centered
around Chulalongkorn University, Yong Loo Lin School
of Medicine, the University of Hong Kong, Chinese
University of Hong Kong, University Malaya and
National Taiwan University Hospital, and the rest one
was centered on Central South University, Hanoi

Figure 3. Trends of China–ASEAN collaboration from 1992 to 2021.
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Medical University, Beijing Tongren Hospital, Capital
Medical University, University of the Philippines Manila
and Duy Tan University. The two small clusters were centered
around Hainan Medical University and Sanitation 1 Medical
Academic Center, and centered on Queen Elizabeth Hospital

and Thai Red Cross Agency, respectively. These clusters
were closely related, indicating that institutions in these
countries or regions share common research areas of interest.
The National University of Singapore ranked first in the
scale, intensity and density of collaboration in the network,

Figure 4. Evolution of the proportion of China–ASEAN collaboration between 1992 and 2021.

Figure 5. Collaboration network between China and ASEAN institutions.
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followed by Chulalongkorn University and the University of
Hong Kong.

Table 2 shows the locations of top 50 most active chinese
institutions in China–ASEAN collaborations in the above col-
laboration network. The Chinese regions with the closest col-
laborations with ASEAN include Taiwan (9996 cooperative
papers), Hong Kong (6017 cooperative papers) and Beijing
(4964 cooperative papers), which had 17, 8 and 9 highly
collaborative institutions, respectively. Representative insti-
tutions in Taiwan included National Taiwan University
Hospital (677 papers), Chang Gung Memorial Hospital
(566 papers) and National Yang-Ming University (500
papers). Representative institutions in Hong Kong included
The University of Hong Kong (1394 papers), The Chinese
University of Hong Kong (1363 papers) and Prince of
Wales Hospital (628 papers). Beijing’s representative col-
laborative institution was Peking University (378 papers).
It is obvious that, primarily due to regional influences,
most collaborative institutions were located in southern
China.

From another perspective, Table 3 shows the locations of
top 10 most active ASEAN institutions in China–ASEAN

collaborations in the collaboration network. According to
this table, seven institutions are from Singapore, accounting
for 81.4% of the total collaboration volume among the top 10
institutions, two are from Thailand (10.5%) and one is from
Malaysia (8.1%). The institution with the highest collabor-
ation volume with China is the National University of
Singapore, with 3249 collaboration times, followed by the
Yang Lu Ling Medical School with 1725 times and
Duke-National University of Singapore with 967 times, all
of which are from Singapore. It can be seen that Singapore
has closer ties with China in the field of medical and
health. However, there is still potential for further enhancing
collaboration between China and other ASEAN countries.

Analysis of the dominance of China–ASEAN
collaboration

The dominance share of the international cooperative litera-
tures that a country participated in can often reflect a coun-
try’s leading role in scientific research collaboration.

Figure 6 displayed the number of dominant literatures
and dominance share of the collaboration of China in the

Table 2. Distribution of top 50 most collaborative Chinese institutions with ASEAN.

Region in China No. of cooperative paper
No. of top 50 most
collaborative institutions

Representative institutions
(with no. of cooperative papers)

Taiwan 9996 17 National Taiwan University Hospital (677)

Chang Gung Memorial Hospital (566)

National Yang-Ming University Taiwan (500)

Hong Kong 6017 8 The University of Hong Kong (1394)

Chinese University of Hong Kong (1363)

Prince of Wales Hospital Hong Kong (628)

Beijing 4964 9 Peking University (378)

Shanghai 3137 3 Fudan University (524)

Shanghai Jiao Tong University (379)

Guangzhou 2234 4 Sun Yat-Sen University (519)

Nanjing 1036 0 Nanjing Medical University (126)

Haikou 956 1 Hainan Medical University (937)

Wuhan 934 2 Tongji Medical College (197)

Hangzhou 839 1 Zhejiang University School of Medicine (77)

Chengdu 622 1 West China School of Medicine (217)
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medical and health field from 1992 to 2021.The volume of
collaboration led by China has been on a positive upward
trend, with an average growth rate of approximately
17.22% every 10 years. After 2000, the volume of

collaborative literature led by China has shown an increas-
ing trend, particularly since 2011. Prior to 2000, China’s
collaborative leadership rate exhibited a small fluctuating
trend, as the number of papers published by China and

Table 3. Top 10 most cooperative ASEAN institutions with China.

Rank Institution Country, City
Number of collaboration
with China

1 National University of Singapore Singapore 3249

2 Yong Loo Lin School of Medicine Singapore 1725

3 Duke-NUS Medical School Singapore Singapore 967

4 University Malaya Malaysia, Kuala Lumpur 868

5 Nanyang Technological University Singapore 793

6 Singapore General Hospital Singapore 756

7 National University Hospital, Singapore Singapore 657

8 Chulalongkorn University Thailand, Bangkok 587

9 National University Health System Singapore 572

10 Chiang Mai University Thailand, Chiangmai 542

Figure 6. The number of dominant literatures and dominance share of the collaboration of China.
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ASEAN countries was relatively low. After 2000, China’s
collaborative leadership rate showed an overall upward
trend, increasing from 62% in 2000 to 75% in 2020, a
growth of 13 percentage points over 20 years. Although
China’s dominant literatures decreased slightly in 2021,
dominance share of the collaboration remained at 75%.
Overall, China’s leadership in international collaboration
in the field of medical and health has greatly improved in
the past 30 years.

Figure 7 showed that the dominance share of collabor-
ation between China and the main cooperative ASEAN
countries was fluctuating upward. Dominance share of col-
laboration fluctuated significantly before 2004 because the
frequency of collaboration between China and ASEAN
countries was low. After 2004, the dominance share of
China–ASEAN collaboration was relatively stable. The
dominance share of collaboration between China and
Singapore held steady at 60%, which was higher than that
of other countries, followed by Vietnam, Malaysia and
Indonesia (approximately 40%). It can be seen that, at
present, the collaboration mode between China and
ASEAN countries was relatively balanced and the domin-
ance share of collaboration was relatively low (far lower
than the dominance share of collaboration between China
and other countries). However, in recent years, there
was a trend of gradual improvement of China–ASEAN
collaboration.

Analysis of the impact of China ASEAN collaboration

To further compare the impact of cooperative papers between
China and ASEAN countries, the annual CNCI median of
cooperative papers between China and ASEAN countries
between 1994 and 2021 were calculated (shown in
Figure 8). The CNCI median is more conducive to reflecting

the overall situation of the citation impact of cooperative
papers, because the number of cooperative papers between
China and some ASEAN countries was small.

It can be seen from Figure 8 that over the past three
decades, the citation impact of cooperative literature pub-
lished by China and the major cooperative ASEAN coun-
tries had fluctuated on the whole. The median CNCI
stabilized between 0.63 and 1.02, while the average
CNCI stabilized between 2.00 and 2.70. After 2002, the cit-
ation impact of the cooperative literature published by
China and the major collaborative ASEAN countries fluc-
tuated around the global benchmark. The citation impact of
the cooperative literature published by China and
Singapore had the highest median CNCI (1.02) and
average CNCI (2.70), followed by Vietnam, Malaysia
and Indonesia. The citation impact of other collaborative
countries was low and unstable.

It can be seen that collaboration between China and
ASEAN countries in the medical and health field can
expand the impact of China’s research papers in this field
on the whole. However, this positive effect was only con-
centrated on collaboration between China and some major
ASEAN countries at present. In addition, the large differ-
ences between the median and mean values of citation
impact also reflect that scientific research collaboration in
the medical and health field between China and ASEAN
countries was ‘less’ but ‘better’. The scope and overall
depth of collaboration need to be improved.

Analysis on the theme of collaboration between
China and ASEAN countries

Table 4 presented the main research themes in the field of
medical and health for both China and ASEAN countries.
As shown in the table, China’s main research themes in

Figure 7. Dominance share of China–ASEAN collaboration.
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Figure 8. Comparison of citation impact of cooperative papers between China and ASEAN countries.

Table 4. Main research themes of China and ASEAN countries.

Countries Main research themes (top 10)

China Oncology | Cancer Research | Pharmacology | Biomedical Engineering | Drug Discovery | Pharmaceutical Science |
Biochemistry | Molecular Medicine | Pharmacology (medical) | Clinical Biochemistry

Malaysia Public Health, Environmental and Occupational Health | Infectious Diseases | Biomedical Engineering |
Pharmaceutical Science

Pharmacology | Drug Discovery | Health, Toxicology and Mutagenesis | Pharmacology (medical) | Molecular Medicine
| General Pharmacology, Toxicology and Pharmaceutics

Thailand Infectious Diseases | Public Health, Environmental and Occupational Health | Pharmacology | Pharmaceutical Science
| Drug Discovery | Parasitology | Immunology | Microbiology (medical) | Oncology | Surgery

Philippines Infectious Diseases | Public Health, Environmental and Occupational Health | Internal Medicine | Surgery | Neurology
(clinical) | Microbiology (medical) | Parasitology | Oncology | Pharmacology | Cardiology and Cardiovascular Medicine

Singapore Biomedical Engineering | Surgery | Oncology | Cardiology and Cardiovascular Medicine | Ophthalmology | Infectious
Diseases | Cancer Research | Radiology, Nuclear Medicine and Imaging | Public Health, Environmental and
Occupational Health | Immunology

Viet Nam Infectious Diseases | Public Health, Environmental and Occupational Health | Drug Discovery | Health, Toxicology and
Mutagenesis | Pharmacology | Pharmaceutical Science | Pollution | Microbiology (medical) | Biomedical
Engineering | Molecular Medicine

Indonesia Public Health, Environmental and Occupational Health | Pharmaceutical Science | Pharmacology | Infectious Diseases |
General Pharmacology, Toxicology and Pharmaceutics | Drug Discovery | Pharmacology (medical) | Health
Informatics | Nutrition and Dietetics | General Dentistry

Laos & Myanmar
& Cambodia

Infectious Diseases | Public Health, Environmental and Occupational Health | Parasitology | Microbiology (medical) |
Drug Discovery | Health Policy | Pharmacology | Pharmaceutical Science | Molecular Medicine | Epidemiology

Brunei Public Health, Environmental and Occupational Health | Surgery
Infectious Diseases | Gastroenterology | Pharmacology | Biomedical Engineering | Cardiology and Cardiovascular

Medicine | Molecular Medicine | Cancer Research | Health, Toxicology and Mutagenesis

Liang et al. 11



the medical and health field include oncology, cancer
research, pharmacy, biomedical engineering and drug
discovery. In ASEAN countries, the prominent research
themes in the medical and health field are public health
and occupational health, infectious diseases, pharmacy
and drug discovery. It is worth noting that infectious dis-
eases did not appear among the top 10 medical and health
research themes in China, while some of China’s major
research themes in the medical and health field, such as
oncology and molecular medicine, are not the main
research areas of most ASEAN countries. Thus, there is
strong complementarity in the research themes between
China and most ASEAN countries in the medical and
health field. Additionally, China and Singapore shared
some of the main research themes, such as oncology and
biomedical engineering, but with different focuses (China
focuses on the former while Singapore focuses on the
latter), indicating strong synergy in research themes
between the two countries.

By comparing the evolution of collaborative themes
between China and ASEAN countries, we can identify
the similarities and differences in research themes
between China and ASEAN countries to find the future
cooperative direction of China in this field.

The evolution trend of the hot themes of the cooperative
literature can be deduced by analyzing the research field
and publication timeline in the literature index data. The
annual evolution trend of the top 10 major research hotspots
in the cooperative papers between China and ASEAN coun-
tries included oncology, public health and occupational

health, infectious disease, biomedical engineering, toxicol-
ogy, immunology, molecular medicine, pharmacology,
drug discovery and cancer research (shown in Figure 9).
The collaboration between China and ASEAN countries
in the fields of toxicology, infectious disease, public
health and occupational health, oncology and pharmacy
expanded significantly with a relatively high growth rate
in the past 10 years, which are likely to continue to be the
main research themes for China–ASEAN medical and
health collaboration in the coming years. On the other
hand, the collaboration in biomedical engineering, molecu-
lar medicine and immunology was relatively stable.
Combining this result with the information shown in
Table 4, we found that the collaboration between China
and ASEAN countries leverages the research expertise of
both sides in the medical and health field, with a significant
complementary trend.

Discussion and conclusions
From a bibliometric perspective, this research explored the
scale, collaboration network and distribution, impact of
cooperative papers, dominance of collaboration, and evolu-
tion of collaborative research themes of China–ASEAN
medical and health research collaboration from 1992 to
2021.

In terms of collaboration scale, the collaboration between
China and ASEAN countries in the field of medical and
health was gradually getting closer, and the number of
cooperative papers showed a significant upward trend,

Figure 9. Changes in main research themes of China–ASEAN cooperative papers.
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especially in recent years. With the enhancement of China’s
comprehensive strength, China’s development in the medical
and health area has been recognized internationally, and its
collaboration with ASEAN countries has become closer.
China has experienced a multiple role transformation from
an integrator to a supporter and then to an advocate in partici-
pating in global health governance. In the 30 years since the
establishment of dialog between China and ASEAN coun-
tries, the scale of trade between China and ASEAN countries
has expanded 85 times, and China has become the most
important collaborative country of many ASEAN countries
in the field of healthcare. Although the impact of the
COVID-19 epidemic increased volatility between 2020 and
2021, the collaboration between China and ASEAN coun-
tries was generally good. The COVID-19 pandemic has
strengthened the awareness of the ‘Human Health
Community’ among people all over the world. Under the
impact of the COVID-19 epidemic, collaboration between
China and ASEAN countries in the field of healthcare contin-
ued to develop, not only in the output of the cooperative
papers but also in China’s support for the prevention and
control of COVID-19 in ASEAN countries. Since the
COVID-19 pandemic, China and ASEAN countries have
continuously strengthened collaboration in the field of
medical and health to jointly build the ‘China ASEAN
Health Shield’, including increasing joint production and
technology transfer of vaccines, carrying out collaboration
in research and development of key drugs, helping
ASEAN countries strengthen their construction of grassroots
public health systems and personnel training, and improving
their ability to respond to major public health emergencies.

In terms of collaboration network and distribution, the
number of collaborations between China and ASEAN
countries increased significantly. Among them, collabor-
ation with Singapore was the closest, accounting for
approximately 40% of the total medical and health collab-
oration between China and ASEAN countries. Singapore
has a similar cultural background to China and is ahead
of China in medical technology and medical resources.
Since 1999, Singapore and China have signed a number
of memorandums of collaboration plans and collaboration
agreements, formulated bilateral medical and health devel-
opment collaboration programs, encouraged medical and
health exchanges and collaboration between the two coun-
tries, and mutually recognized the qualifications of some
medical schools, laying a solid foundation for medical
and health collaboration between the two countries.16 In
recent years, China’s collaboration with Vietnam,
Indonesia and Malaysia expanded slightly, accounting for
10%, 9% and 19%, respectively, in 2021. Vietnam has a
highly overlapping disease spectra with China because it
is a neighbor of China and has the similar climate and envir-
onment with Guangdong, Guangxi, Yunnan and other
places in China. Some medical colleges and universities
in Vietnam have maintained long-term collaboration with

medical colleges and universities in Guangdong,
Guangxi, Yunnan and other places in China and have con-
stantly strengthened medical and health collaboration
through student enrollment and exchange of doctors, tea-
chers and students for further study.17 China has continu-
ously promoted collaboration with Indonesia, Malaysia
and other countries in the medical and health field by
signing memorandums of collaboration, receiving foreign
students, cooperating in running schools, holding relevant
international exchange meetings and other ways.16 For
Cambodia, Myanmar, Laos and Brunei, the number of colla-
borations with China was relatively low, with no significant
change in the proportion. In terms of geographical distribu-
tion, the institutions in China with close collaboration with
ASEAN countries were mainly located in Taiwan, Hong
Kong and southern China. The institutions in ASEAN coun-
tries that collaborated closely with China were mainly located
in Singapore and Thailand. The institutional collaboration
network between China and ASEAN was obviously clus-
tered, but the network connectivity was limited. As revealed
in a previous study on China–ASEAN collaboration in higher
education, collaborations between China and ASEAN often
occur within relatively limited regions in southern China,
and the scope of collaboration remains limited. Despite the
fact that in recent years, more institutions in central and first-
tier cities have begun to establish collaborations with ASEAN
in the medical and health fields, there is still significant poten-
tial for expanding the breadth of collaboration.18

In terms of dominance, the collaboration mode of China
and ASEAN countries was generally balanced, and the
dominance share of collaboration was relatively low
(approximately 40–60%), which indicated that there is
much room for improvement. The reason for the relatively
low dominance may be that the medical and health scien-
tific research collaboration between China and ASEAN
countries has been developing at a low level for a long
time, and the development trend has made a breakthrough
in recent years. China can enhance its leading role in
China–ASEAN medical and health collaboration on the
basis of hardware conditions by accelerating the construc-
tion of basic scientific research facilities and increasing
the funding of international cooperative scientific research
projects. At the same time, China need to strengthen the cul-
tivation of international talent. Through the planned train-
ing and enrichment of talent echelon, China will cultivate
a group of high-end composite talents with high foreign lan-
guage level, strong communication ability, excellent pro-
fessional knowledge and the knowledge of relevant
domestic and foreign industries. These talents with inter-
national vision, foreign language ability, technical back-
ground and international organization management
experience will help to enhance the soft power of dominat-
ing China–ASEAN medical and health collaboration.

In terms of citation impact, the average annual citation
impact of China–ASEAN collaboration papers was
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generally higher than that of all papers published by China.
In the past 30 years, China’s collaboration with ASEAN
countries in the medical and health field has played a posi-
tive role in expanding China’s impact in the medical and
health field. However, at present, this positive effect is
only focused on China’s collaboration with some major
ASEAN countries (Singapore and Malaysia). In addition,
the large differences between the median and mean values
of citation impact in the above analysis reflect that the
medical and health scientific research collaboration
between China and ASEAN countries was ‘less’ but
‘better’, which suggested that the scope and overall depth
of collaboration still need to be improved.

In terms of research themes, most collaborations between
China and ASEAN countries were focused on their own dis-
tinctive research topics. In recent years, collaboration in
infectious diseases and public health has expanded signifi-
cantly. Other research themes have also maintained a good
complementary development trend in the past three
decades. For a long time, China and ASEAN countries
have suffered from all kinds of infectious diseases, faced
similar public health problems and formed a joint prevention
and control mechanism for infectious diseases and public
health. Therefore, collaboration in infectious disease preven-
tion and control, emergency health response, traditional
medicine, talent training, global health governance and
other fields has been strengthened. This is not only the
trend of global health development but also a concrete mani-
festation of China’s deepening of the construction of a
human health community with ASEAN countries.

The collaboration between China and ASEAN in the
medical and health field was generally on the rise, and the
trend of complementarity in research was stable.
However, there are still problems such as limited collabor-
ation scale, narrow scope of participation in collaboration,
and weak dominance. Based on the characteristics and
shortcomings of the above findings, we propose the follow-
ing suggestions to improve the collaboration between China
and ASEAN countries in the field of medical and health:
First, deepen international collaboration, accelerate infra-
structure construction, explore the integration channels of
international collaboration, actively integrate into the
global medical and health collaboration network and
jointly build a global medical and health governance
system. Second, further strengthen medical and health
research collaboration between China and ASEAN coun-
tries in light of regional differences. Adhering to the Silk
Road spirit of ‘peaceful collaboration, openness and inclu-
siveness, mutual learning, and mutual benefit and win-win’,
China will continue to consolidate and strengthen collabor-
ation with major ASEAN countries, actively explore new
collaboration patterns with other ASEAN countries (e.g.
multi-party collaboration between government, non-
government and ASEAN institutions19), widely carry out
academic and talent exchanges and further increase the

number of research collaboration papers. Third, multidis-
ciplinary research in the existing pattern of key collabor-
ation areas should be actively expanded. At present,
collaboration between China and ASEAN countries in the
field of medical and health is mostly carried out around
their own characteristic research themes. In the future,
China should deepen the research on emerging medical
and health disciplines, across disciplines and humanities
and social sciences, comprehensively carry out multidiscip-
linary collaboration in all fields, dig deep into the existing
research hotspots, actively explore new research fields
and increase the depth and breadth of collaboration.

The bibliometric method used in this study is a type of
descriptive method, which has inevitable limitations. The
output of scientific literature represents the collaboration
between research institutions or universities in the forefront
of scientific research, which is an essential aspect in reveal-
ing China–ASEAN collaboration in the field of healthcare.
However, the analysis based on scientific literature cannot
completely reflect all aspects of the China–ASEAN collab-
oration, which may lead to certain biases in data and per-
spectives. Nevertheless, the results of this study still have
value for revealing and understanding the current status of
academic collaboration between China and ASEAN in the
field of healthcare.

In future work, we will further explore other aspects of the
collaboration between China and ASEAN; for example, text
mining techniques can be employed to structure and quanti-
tatively analyze relevant policy documents between China
and ASEAN, revealing the mutual inclination and coordin-
ation of R&D policies. We can utilize data from databases
such as the Derwent Patent Database to uncover cases of col-
laborative technological innovation between enterprises in
China and ASEAN. Statistical databases like OECD-Statics
and the United Nations International Organization for
Migration can be used to analyze population inflow and
outflow data between China and ASEAN. Additionally,
databases like Scopus can further be utilized to construct
address change sequences of researchers, enabling the
study of transnational mobility among scientists between
China and ASEAN.

Contributorship: XL, SW and ZH conceived the study and were
involved in literature research, discussion of research results and
suggestions. RZ contributed to the method development, coding
and data analysis. RH and SW were involved in manuscript
writing, discussion of research results and suggestions. YZ
contributed to the data analysis and manuscript writing. YS was
involved in the data analysis and manuscript writing.

Declaration of conflicting interests: The author(s) declared
no potential conflicts of interest with respect to the research,
authorship, and/or publication of this article.

14 DIGITAL HEALTH



Funding: The author(s) disclosed receipt of the following
financial support for the research, authorship, and/or publication
of this article: This work was supported by the Foreign Experts
Service Department, Ministry of Science and Technology of
the People’s Republic of China, Guangxi Higher Education
Undergraduate Education Reform Project.

Guarantor: Zhaoquan Huang.

ORCID iD: Xia Liang https://orcid.org/0000-0002-6353-2472

References
1. Pesta B, Fuerst J and Kirkegaard EOW. Bibliometric

keyword analysis across seventeen years (2000–2016) of
intelligence articles. J Intell 2018; 6. 2019/06/05. DOI: 10.
3390/jintelligence6040046.

2. Wei N, Xu Y, Wang H, et al. Bibliometric and visual analysis
of cardiovascular diseases and COVID-19 research. Front
Public Health 2022; 10: 1022810. 2022/12/27.

3. Rodrigues Sousa E, Zoni E, Karkampouna S, et al. A multi-
disciplinary review of the roles of cripto in the scientific lit-
erature through a bibliometric analysis of its biological
roles. Cancers (Basel) 2020; 12. 2020/06/11. DOI: 10.
3390/cancers12061480.

4. Takahashi R and Kajikawa Y. Computer-aided diagnosis: a
survey with bibliometric analysis. Int J Med Inform 2017;
101: 58–67. 2017/03/30.

5. Chen D, Guo Y, Wang C, et al. Dispersion and disparity:
bibliometric and visualized analysis of research on climate
change science communication. Int J Environ Res Public
Health 2022; 19. 2022/12/12. DOI: 10.3390/ijerph192315766.

6. Zhang S, Mao G, Crittenden J, et al. Groundwater remediation
from the past to the future: a bibliometric analysis. Water Res
2017; 119: 114–125. 2017/04/30.

7. Hou Y and Wang Q. Big data and artificial intelligence appli-
cation in energy field: a bibliometric analysis. Environ Sci
Pollut Res Int 2022. 2022/12/23. DOI: 10.1007/s11356-022-
24880-y.

8. Sweileh WM. Analysis and mapping of global research pub-
lications on shift work (2012-2021). J Occup Med Toxicol
2022; 17: 22. 2022/12/14.

9. Vijayakumar R and Choi JH. Emerging trends of ergonomic
risk assessment in construction safety management: a sciento-
metric visualization analysis. Int J Environ Res Public Health
2022; 19. 2022/12/12. DOI: 10.3390/ijerph192316120.

10. Martins J, Goncalves R and Branco F. A bibliometric analysis
and visualization of e-learning adoption using VOSviewer.
Univers Access Inf Soc 2022: 1–15. 2022/12/20. DOI: 10.
1007/s10209-022-00953-0.

11. Zhou J, Huang Y, Wang X, et al. Study of scientific research
collaboration between China and other countries along
the“one belt one road” routes—based on the literatures from
Web of Science. Technology Intelligence Engineering 2016;
2: 69–79.

12. Li W, He J and Dong J. Infuences of international collabor-
ation and overseas experiences on paper quality of scientific
researchers: a case of life sciences. Manage Rev 2018; 30:
68–75.

13. Jiao H, Ding R, Jin P, et al. Knowledge mapping of inter-
national research on acupuncture for chronic pain: a biblio-
metric analysis. J Pain Res 2022; 15: 3711–3728. 2022/12/10.

14. Zhong H, Zhou Y, Mei SY, et al. Scars of COVID-19: a
bibliometric analysis of post-COVID-19 fibrosis. Front
Public Health 2022; 10: 967829. 2022/10/08.

15. Zhao J, Zhu J, Huang C, et al. Uncovering the information
immunology journals transmitted for COVID-19: a bibliomet-
ric and visualization analysis. Front Immunol 2022; 13:
1035151. 2022/11/22.

16. Zhe R. Cooperation mechanism’s construction for Chinese
medicine service trade between China and Southeast Asian
countries—taking Vietnam,Singapore and Indonesia for
examples. Asia-Pacific Traditional Medicine 2020; 16:
14–18.

17. Zeng L, Chen P and Zhang J. Discussion on strengthening
cooperation and exchange of traditional Chinese medicine
between Yunnan and ASEAN countries under the strategic
vision of “one belt and one road”. Guangxi Medical Journal
2017; 39: 580–582.

18. Rui Y. Internationalization, regionalization, and soft power:
China’s relations with ASEAN member countries in higher
education. Frontiers Education China 2012; 7: 486–507.

19. Zhu S, Zhu W, Qian W, et al. A China–Vietnam collaboration
for public health care: a preliminary study. Global Health
Research Policy 2019; 4: 1–7.

Liang et al. 15

https://orcid.org/0000-0002-6353-2472
https://orcid.org/0000-0002-6353-2472
http://dx.doi.org/10.3390/jintelligence6040046
http://dx.doi.org/10.3390/jintelligence6040046
http://dx.doi.org/10.3390/cancers12061480
http://dx.doi.org/10.3390/cancers12061480
http://dx.doi.org/10.3390/ijerph192315766
http://dx.doi.org/10.1007/s11356-022-24880-y
http://dx.doi.org/10.1007/s11356-022-24880-y
http://dx.doi.org/10.1007/s11356-022-24880-y
http://dx.doi.org/10.1007/s11356-022-24880-y
http://dx.doi.org/10.3390/ijerph192316120
http://dx.doi.org/10.1007/s10209-022-00953-0
http://dx.doi.org/10.1007/s10209-022-00953-0
http://dx.doi.org/10.1007/s10209-022-00953-0
http://dx.doi.org/10.1007/s10209-022-00953-0
http://dx.doi.org/10.1007/s10209-022-00953-0

	 Introduction
	 Materials and methods
	 Data resource
	 Methods
	 Definitions

	 Results
	 Overall scale of China–ASEAN collaboration
	 Analysis of the China–ASEAN collaboration network
	 Analysis of the dominance of China–ASEAN collaboration
	 Analysis of the impact of China ASEAN collaboration
	 Analysis on the theme of collaboration between China and ASEAN countries

	 Discussion and conclusions
	 References


<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile ()
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 5
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness false
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages false
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Average
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages false
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Average
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages false
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Average
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /PDFX1a:2003
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError false
  /PDFXTrimBoxToMediaBoxOffset [
    33.84000
    33.84000
    33.84000
    33.84000
  ]
  /PDFXSetBleedBoxToMediaBox false
  /PDFXBleedBoxToTrimBoxOffset [
    9.00000
    9.00000
    9.00000
    9.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<

    /BGR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000500044004600206587686353ef901a8fc7684c976262535370673a548c002000700072006f006f00660065007200208fdb884c9ad88d2891cf62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef653ef5728684c9762537088686a5f548c002000700072006f006f00660065007200204e0a73725f979ad854c18cea7684521753706548679c300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /DEU <>
    /ESP <>
    /ETI <>
    /FRA <>
    /GRE <>

    /HRV <>
    /HUN <>
    /ITA <>
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020b370c2a4d06cd0d10020d504b9b0d1300020bc0f0020ad50c815ae30c5d0c11c0020ace0d488c9c8b85c0020c778c1c4d560002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken voor kwaliteitsafdrukken op desktopprinters en proofers. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>
    /RUM <>
    /RUS <>
    /SKY <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /UKR <>
    /ENU (Use these settings to create Adobe PDF documents for quality printing on desktop printers and proofers.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames false
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks true
      /AddColorBars false
      /AddCropMarks true
      /AddPageInfo true
      /AddRegMarks false
      /BleedOffset [
        9
        9
        9
        9
      ]
      /ConvertColors /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /NA
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks true
      /IncludeHyperlinks true
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MarksOffset 6
      /MarksWeight 0.250000
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PageMarksFile /RomanDefault
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed false
    >>
    <<
      /AllowImageBreaks true
      /AllowTableBreaks true
      /ExpandPage false
      /HonorBaseURL true
      /HonorRolloverEffect false
      /IgnoreHTMLPageBreaks false
      /IncludeHeaderFooter false
      /MarginOffset [
        0
        0
        0
        0
      ]
      /MetadataAuthor ()
      /MetadataKeywords ()
      /MetadataSubject ()
      /MetadataTitle ()
      /MetricPageSize [
        0
        0
      ]
      /MetricUnit /inch
      /MobileCompatible 0
      /Namespace [
        (Adobe)
        (GoLive)
        (8.0)
      ]
      /OpenZoomToHTMLFontSize false
      /PageOrientation /Portrait
      /RemoveBackground false
      /ShrinkContent true
      /TreatColorsAs /MainMonitorColors
      /UseEmbeddedProfiles false
      /UseHTMLTitleAsMetadata true
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


