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Abstract: To promote and preserve social harmony, social stability, and sustainable economic development, it is essential to study
the current development strategy for the prevention of infectious diseases in China. It is also necessary to propose a regulatory system
for a prevention-and-control research strategy for infectious disease that is adaptable to China’s specific national conditions. This
paper analyzes the epidemic situation and the prevention and control of infectious diseases in China and systematically expounds the
significance of conducting a study on the development strategy for the prevention of infectious diseases. Using international experience

as a reference, this paper proposes strategic measures and suggestions for a regulatory system and for prevention-and-control research

into infectious diseases in China. This study is based on China’s achievements and challenges regarding the current system.
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1 Introduction

Infectious diseases are generally caused by the invasion of
pathogens (viruses, bacteria, fungi, parasites, etc.) in the human
body. Among them, contagious diseases are defined as conta-
gions. Infectious diseases pose a serious threat to human health,
national security, and social stability with the characteristics of
sudden and population-based dissemination. The prevalence of
major infectious diseases will cause serious social and economic
losses and even hinder the progress of human society [1]. Ac-
cording to the report of the World Health Organization (WHO),
infectious diseases account for more than 25% of all human caus-
es of death and remain the “killer of mankind” [2]. Improving
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the system of public health and medical service and strength-
ening capacity-building for prevention and control of major
infectious diseases are important tasks in promoting the reform
of China’s public health undertakings. Conducting strategic re-
search on infectious diseases is of great significance to master
the actual conditions of the infectious diseases subject, talents,
scientific research, and prevention and control of infectious
diseases in China; to formulate new modes and mechanisms of
prevention and control of infectious diseases in line with China’s
national condition; to promote the reform of medical and health
care; to safeguard people’s health; and to promote sustainable
development of China’s society and economy and even achieve
the “Chinese Dream.”
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2 Significance of research on the current situation
and prevention-and-control strategy for infectious
diseases in China

2.1 The prevalence of infectious diseases is not optimistic in
China

At present, human immunodeficiency virus (HIV) infection is
growing rapidly and invisibly in China. The incidence of acquired
immunodeficiency syndrome (AIDS) shows an upward trend; as
of 2014, the number of people infected with HIV in China has
exceeded 850 000; and the epidemic of HIV infection has been
severe in some particular areas [3]. A national epidemiological
survey of chronic hepatitis B revealed nearly 100 million hepa-
titis B virus carriers and chronic hepatitis patients in China. The
social burden of viral hepatitis and related diseases is still heavy
because the problem of hepatitis becoming chronic and severe is
prominent, and the prognosis is poor. The number of tuberculosis
cases exceeds one million in China and the diagnosis and treat-
ment of drug-resistant tuberculosis is very difficult. The number
of multidrug-resistant tuberculosis (MDR-TB) cases ranks among
the highest in the world, and the tuberculosis epidemic rate re-
mains high [4]. On the other hand, new and unexpected infectious
diseases continue to emerge, including severe acute respiratory
syndrome (SARS), human-bird flu, hand-foot-mouth disease,
Streptococcus suis infection, and fever with thrombocytopenia
syndrome, and threaten societal and economic development. Pub-
lic health problems such as nosocomial infections, opportunistic
infections, and drug-resistant infections are also getting severer [5].
According to data from the China Antimicrobial Resistance Sur-
veillance System (CARSS) in 2011, the national clinical bacterial
resistance was serious in China with bacteria in Enterobacteria-
ceae producing extended-spectrum B-lactamase, and multi-drug-
resistant non-fermentative bacteria were very common, increasing
the difficulty of infection control [6].

2.2 The situation of prevention and treatment of infectious
diseases is severe in China

The prevention and control of infectious diseases in China are
under double pressure from traditional and new infectious diseases.
Since the 21st century, domestic outbreaks of new infectious dis-
eases have been frequent, and the threat of traditional infectious
diseases has been constant. Many new infectious diseases are
acute, and, due to difficult early detection and diagnosis as well as
the lack of specific means of prevention and control, early mortal-
ity is high. The progress of urbanization has increased population
mobility; thus, the vaccination of infectious diseases is difficult to
implement, and prevention and treatment of infectious diseases
are more difficult[7]. The particulars of infectious diseases such as
acute onset, lack of specificity, and difficult early diagnosis con-
tribute to the increasing seriousness of the situation of infectious
diseases in China. The risk of international infectious diseases is
040

also escalating. Most cases of malaria in China are imported from
overseas. Unsafe sex leads to high incidence of AIDS and syphilis.
Poor sanitation conditions in some parts of the economically un-
derdeveloped rural areas have caused some zoonoses to continue
threatening the health of local populations.

2.3 The significance of carrying out research on the
development strategy of infectious diseases

Effective prevention and treatment of infectious diseases
has always been the focus of international attention and is also
the key to promoting the social and economic development of
the region and the country. China has included the prevention
and treatment of major infectious diseases in the Outline of the
National Plan for Medium- and Long-term Scientific and Tech-
nological Development (2006—-2020), which has put forward the
national strategic goal that “[t]he level of prevention and treat-
ment of major diseases would be increased significantly, [and]
AIDS, viral hepatitis and other major diseases could be sup-
pressed effectively after 15 years of hard work.” At present, the
economic level has steadily improved, the people’s material stan-
dard of living has improved overall, and the disease prevention-
and-control system has improved daily in China. Significant
progress has been made in various aspects such as diagnosis,
prevention, and treatment of major and new-burst infectious
diseases. However, compared with Western developed countries,
some weak links remain in the prevention and control of infec-
tious diseases, and the long-term working mechanism must be
further improved. At present, it is very urgent to conduct strate-
gic research on the prevention and control of infectious diseases
in China. The main problems and shortcomings in the diagnosis,
prevention, and treatment of infectious diseases in China and in
Western countries must be compared and analyzed from the per-
spectives of scientific research, clinical diagnosis and treatment,
platform construction, personnel training, and construction of
specialist teams. Then, a new model and new mechanism must
be presented suitable for the national conditions of China and
for research on the development strategy of prevention and con-
trol of infectious disease to promote the reform of medical and
health care, safeguard people’s physical and mental health, and
promote social harmony and stability and sustainable economic
development in China.

3 The international experience and inspiration of
system construction and the research of prevention
and control on infectious diseases

3.1 The international experience of infectious disease discipline

system construction and prevention-and-control research

3.1.1 Scientific research needs collaborative innovation and
extensive cooperation

Collaborative innovation is the development trend of inter-
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national scientific research of infectious disease. The research
and management of infectious diseases in Europe and the Unit-
ed States are still leading the world. Most of the pathogens of
various infectious diseases were discovered by these countries,
and various therapeutic medicines for infectious diseases and
preventive vaccines come from them. These research achieve-
ments benefited from their good team of personnel, collaborating
mechanisms, and research facilities, such as National Institutes
of Allergy and Infectious Diseases, Institut Pasteur in France.
There are boundless examples of extensive international collab-
orative innovation in infectious diseases that have made great
achievements, such as the discovery of the SARS virus in 2003,
the research on the bird flu virus in 2009, and the identification
of the source of Enterohemorrhagic Escherichia coli in Europe
in 2011. These collaborations span not only the boundaries of
countries and regions but also the wisdom of scientists from ma-
jor research institutions worldwide and are the results of long-
term collaborative research [§].

3.1.2 Cultivation orientation, fostering top-notch talents

In recent years, great changes have taken place in the interna-
tional model of medical education. With economic globalization
and the rapid development of medical science and technology
objectively putting forward higher requirements for medical
personnel training, medical education will no longer be simply
oriented toward teaching and imparting knowledge [9]. The
standard concept and developmental trend of international med-
ical education have gone from the traditional Flexner course
model in 1911 to the spices model course proposed by Harden in
1984—namely, student-centered and problem-based, integrated,
community-oriented, elective, and systematic—and will gradual-
ly transition to competency-based programs. Thanks to tremen-
dous investments in medical research and the success of medical
education, medical research has made great achievements in the
United States over the past century, and many medical Nobel
Prize winners have emerged.

The reform of the medical curriculum model in Western
developed countries has brought major changes in the training
objectives of medical students and is expected to cultivate lead-
ing talents in relevant disciplines and fields of specialization.
Infectious disease is an important clinical practice course. Stu-
dents should have not only a solid basic knowledge of infectious
diseases, strong clinical practice skills, and systematic group
health knowledge but also good professional ethics and correct
professional values, broader knowledge of humanities and social
science, strong interpersonal communication, information man-

agement and lifelong learning ability, and so on.

3.1.3 Improve the system of specialist training

In the United States, medical students must learn 12 years of
basic and medical knowledge to become qualified physicians.
To become specialist students, they must go through a period of

university education, medical school education, post-graduate
training, and professional training. Since entering the 21st century,
after being qualified as a United States specialist, specialists must
undergo qualification recertification every 7 to 10 years. Physi-
cians must continuously receive medical education, take exams,
and conduct qualification examinations. The regular examination
system for qualifications of specialists strengthens the quality of
continuing education of doctors and guarantees the professional
level of physicians. Compared with the domestic medical edu-
cation system, medical students in developed countries such as
Europe and the United States have received more systematic,
comprehensive, and standardized education and training. At the
same time, the access and management system of physicians is
also almost perfect. School education and post-graduation edu-
cation link up well; theoretical teaching and practical training are
comprehensive and complete. Systematic training system guaran-
tees the training quality and the professional and technical level of
specialist and general practitioners [10].

3.2 Inspiration for the construction and development of a

discipline system in infectious diseases in China

3.2.1 Scientific research must be collaborative and innovative

Collaborative innovation is conducted to overcome major
scientific problems of infectious diseases, creating a world-class
cluster of disciplines leading the research direction of infectious
diseases [11]. The occurrence of infectious diseases must have
the three basic elements of pathogens, transmission routes, and
susceptible populations. The diagnosis-and-treatment research
on infectious disease requires multidisciplinary collaboration to
be clear of the pathogen, establish the pathogenesis, master and
cut off the transmission, and develop effective treatment of drugs
and vaccines. The relevant universities, medical institutions, re-
search institutes, and disease control departments must work in
close coordination and integration of superior forces to rapidly
form a co-innovation team with unified goals and doubled effi-
ciency and carry out research combining bench-side work with
the bedside as well as prevention and treatment to control the
outbreak of infectious diseases in the shortest possible time and
minimize its harm.

3.2.2 To intensify the role of infectious diseases disciplines
and to increase investment of scientific research in the field of
infectious diseases

Most developed countries classify infectious diseases as
third-class disciplines; physicians in infectious disease de-
partment are more committed to hospital consultation tasks.
Infectious disease physicians in the United States are required
to participate in the control of nosocomial-acquired infection,
diagnosis and treatment of immunocompromised populations
and patients with HIV/AIDS and fever, and instruction in the
use of antibiotics throughout the hospital [12]. Samsung Medical
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Center in South Korea has set up an infectious diseases ward and
outpatient clinic, and infectious disease physicians should be
responsible for HIV/AIDS counseling as well as other types of
infectious diseases, consultation work on nosocomial infectious
disease, and instruction in the use of antibiotics. There is a big
gap between China and developed Western countries in terms of
investment in science and technology for infectious diseases[13].

3.2.3 To create personnel training mode with global perspective
and innovation team

Collaborative innovation is conducted to bring together and
cultivate high-end personnel engaged in infectious disease re-
search and build a steady and sustainable population of talents. To
improve the ability and level of diagnosis and treatment of infec-
tious diseases in China, we must innovate the personnel training
mechanism and establish a personnel training mode with a global
concept. We must change the method of appraising talents simply
with essay and establish a talent-evaluation system centered on
“quality and contribution,” actively introduce high-end talents and
cultivate reserve talents, and establish a contingent of innovative
talents with “well-trained, outstanding capabilities devoted them-
selves to research and professional enthusiasm” [14].

3.2.4 Improve the training system of specialists and the
professional quality of specialists

From the clinician’s education and training to the access man-
agement, we must establish and improve the specialist/general
practitioner system, emphasize the clinician’s basic clinical skills
training, and improve the quality of clinician’s medical service.
We should strengthen relevant work on “medicine, teaching and
research”; strengthen the training on the rational use of anti-
infection drugs; do a good job in teaching and researching
new infectious diseases, legal infectious diseases, and various
non-contagious infectious diseases; and promote all-around de-
velopment of disciplines and breakthroughs in innovation. We
must further expand the scope of infectious diseases, from the
identification, diagnosis, isolation, and treatment of contagious
diseases to the diagnosis, treatment, control, and rational appli-
cation of anti-infective drugs of all kinds of infectious diseases
(including contagious diseases)[15].

4 Achievements and challenges in the research
into a discipline system and prevention and
control of infectious diseases in China

4.1 Achievements in the research of discipline system and
prevention and control of infectious diseases in China

4.1.1 Investments in national science and technology increased,
scientific research quality improved, and transformation of
scientific and technological achievements accelerated

Over the past decade, China has continuously increased
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investments in science and technology. Prevention and control
of infectious diseases has become a hot research area. Many pro-
jects have been funded by the National Natural Science Foun-
dation of China, the “863” Program, the “973” Program, and
the National Key Science and Technology Projects. The Qutline
of the National Plan for Medium- and Long-term Scientific and
Technological Development (2006—-2020) has established a ma-
jor project of science and technology on prevention and control
of major infectious diseases such as AIDS and viral hepatitis, in
which more than 10 billion has been invested, and has achieved
remarkable results. It is the most supported project for preven-
tion and control of infectious disease since the foundation of the

People’s Republic of China.

4.1.2 Medical treatment system of infectious disease was
further improved, and the medical treatment capacity increased
dramatically

In 2012, the number of registered doctors in infectious dis-
ease hospitals increased by 58%, and the number of beds in
hospitals of infectious disease increased by 64% in the past eight
years. China gradually established a clinical network of preven-
tion and treatment of infectious diseases with Chinese medicine.
In 2013, more than 200 hospitals were identified to construct
the clinical base for prevention and treatment of infectious
diseases with Chinese medicine, and more than 2 000 general
hospitals set up infectious diseases divisions. In the outbreak of
epidemics, the medical treatment of infectious diseases in China
obtained good achievements in 2013. While facing H7N9 bird
flu, the whole country worked together to control the spread
of the epidemic and ensure public safety and got approval and
recognition from the WHO, society, and the masses. At present,
the capacity of treatment of communicable diseases in China has
risen sharply; relevant medical institutions, emergency rescue
centers, and infectious diseases hospitals and other institutions
have continuously strengthened; and the medical treatment sys-
tem for infectious diseases has been further improved.

4.1.3 The construction of national research base and platform
has been strengthened, and the construction of a collaborative
innovation center of diagnosis and treatment for infectious
disease has achieved remarkable results

Since the 11th Five-Year Plan, several key national laborato-
ries, the National Engineering Research Center, and the National
Engineering Technology Research Center have been established
and developed in the fields of basic clinical and transformation-
al aspects of infectious diseases to ensure improvement in the
capability of technological innovation and achievement trans-
formation. The functions of national, provincial, and ministerial
scientific research platforms are becoming increasingly perfect
and open; the construction of domestic research bases and plat-
forms has been strengthened; and the disciplinary and technolog-

ical research equipment has been supplemented and improved
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by upgrading, introducing, and independently researching. The
Collaborative Innovation Center for Diagnosis and Treatment
of Infectious Diseases was established by Zhejiang University
and jointly with the advantages of scientific and technological
strength and resources such as Tsinghua University, The Univer-
sity of Hong Kong, and Chinese Center for Disease Control and
Prevention. It has been identified by the Ministry of Education
and Ministry of Finance. This center positioning advanced scien-
tific development with the integration and coordinated develop-
ment of talent, discipline, and scientific research and plays a key
role in prevention and treatment of major infectious diseases and

combating new-burst infectious disease.

4.1.4 Multi-leveled and -channeled system of talents introduction
and training was built, and the prevention-and-control system of
infectious disease was basically established

Based on the overall planning, China has vigorously intro-
duced the urgently needed personnel through various intellec-
tual projects, thus narrowing the gap between China and rest of
the world in certain key areas to a certain extent. By actively
creating conditions, the introduced personnel can become the
leading talents to accomplish arduous tasks and impact the
skill-assembling effect, which may generate powerful and tech-
nical breakthroughs. At the same time, China has established
the largest network of a direct reporting system in the world to
conduct whole-network supervision on prevention and control of
epidemic situation of communicable diseases and public health
emergencies. The ability to cope with major burst epidemics has
improved significantly through continuously improved systems
including the prevention-and-control system of related disease,
the prevention-and-treatment and surveillance system of infec-
tious disease, and the continuously strengthened ability of moni-
toring and early warning of sudden outbreaks [16].

4.2 Infectious disease discipline system and the challenges of

prevention-and-control research

4.2.1 Scientific creativity must be continuously strengthened
The current system of medical science and technology in-
novation in China not only lacks intersection and integration
between medicine and other disciplines but also presents a clear
disassociation between basic and clinical medicine. Many scien-
tific studies are still in the follow-up and accumulation stage, and
the source of innovation is not strong. There are more follow-
up studies, and fewer original innovation works. Research is
scattered, lacking systematic process, depth, and strength; the
scientific, sustainable, and balanced investment still needs to be
strengthened. The monitoring and early warning system is not
perfect, the large-scale population investigation is insufficient,
and the monitoring index system and the core monitoring tech-
nology are lacking. The low innovative capacity of diagnosis
and treatment and drugs seriously hampers the improvement of

national innovation capability and competitiveness and affects
national security, and scientific research achievements are not
fast-moving, and their proportion is not high. The phenomenon
of disconnection among “production, study, research, and use”
remains very serious.

4.2.2 The overall clinical business is limited

The overall business of infectious diseases discipline is lim-
ited, and the incidence of infectious diseases other than viral
hepatitis is significantly reduced; clinical departments and sub-
divisions are increasingly fine, and there is competition among
disciplines, mainly because the economic indicators of the hos-
pital performance appraisal system seriously hindered the devel-
opment of the infectious diseases discipline. The diagnosis and
treatment of infectious diseases are mostly lacking high value-
added treatment, which is bound to affect profit and loss and the
development of infectious subjects. In some areas, the degree of
emphasis on infectious diseases is insufficient, the hospital’s in-
fection department is withdrawn, and the phenomenon is serious.
The lack of rapid and accurate diagnosis and treatment (especially
pathogen examination) has led to a lack of control over various
infectious diseases [17].

4.2.3 Related technical support must be improved

Scientific research bases, platform construction, and the sci-
ence and technology soft environment must still be strengthened.
Globally, there is still a long way to go from the international
first-class scientific research technology in infectious diseases of
China. The soft environment of some scientific research institu-
tions is not recognized by their scientific and technical person-
nel. The conditions for scientific and technological support and
the platform for the development of disciplines lack a higher lev-
el of planning and coordination; monitoring and early warning
system remains imperfect; related technologies and equipment,
technology platforms, and standards have not been established;
and traditional Chinese medicine has not been given a full role
in the prevention and treatment of infectious diseases.

4.2.4 Skill training cannot meet the demand; the basic quality of
specialist teams must be improved

Inadequate investment in countries shrinks disciplines or
limits development, resulting in some brain drain, and most
outstanding graduates are not willing to engage in clinical re-
search and teaching of infectious diseases. For infectious disease
teaching content, the teaching model is too old and backward;
the teaching content has failed to adjust with changes in the
disease spectrum, and teaching content has broken away from
clinical practice. Thus, teaching materials urgently needed to be
edited. Most of the current teaching materials are Communicable
Diseases teaching materials while Infectious Diseases teaching
materials are few. Infectious disease curriculum and teaching

model are aging, theoretical classes and other disciplines are
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lacking, bedside learning opportunities are too little, and pro-
fessional theory and clinical practice are out of touch [18]. The
existing teaching mode cannot adapt to the needs of personnel
training. The teaching content, curriculum, and teaching mode
of infectious diseases must be deeply considered and thoroughly
changed. At present, the educational qualifications and profes-
sional structure of the infectious disease specialist team in China
are hard to adapt to the needs of the treatment of infectious dis-
eases. The defects of the original specialist training system result
in uneven quality of physicians. At present, the contingent of
specialist physicians whose basic quality must be improved can-
not meet the needs of the masses, high standards, high levels of

infectious disease prevention, and treatment service’s needs.

5 China’s infectious disease disciplinary system
and its prevention-and-control research measures
and suggestions

5.1 Enhancing prevention and treatment of infectious
diseases to the height of national strategic safety and
strengthening top-level design and investment in scientific
research in prevention and control of infectious diseases

We will raise the awareness of prevention and control of
infectious diseases to a level related to national security and
further strengthen the top-level design, improving the coor-
dination mechanism, implementing a long-term strategy, and
establishing a new national prevention-and-control system for
infectious diseases. We will develop infectious diseases from the
perspective of the “needs of the nation” rather than the “needs of
experts,” do a good job in the near- and long-term development
of a top-level design for prevention and control of infectious
diseases, break down the current “top—down” design mode from
the bottom up, break down departments with binding interests,
and form a national-level think tank decision-making team. In
the basic and applied fields, we should invest more in research
on medical microecology, bacterial resistance, prevention and
control of nosocomial infections, and prevention and treatment
of infectious diseases by Chinese medicine and set up special
funds for support as soon as possible. Infectious diseases should
be China’s key disease prevention and control and must continue
to be included in the next national long-term development plan.
We will further improve the mechanism for financial input and
increase investment so that long-term plans for major infectious
diseases and technologies will be well targeted considering the
outstanding issues at this stage.

5.2 Construction of an infectious diseases clinical treatment
and translation medical center

It is suggested that a center for clinical treatment and trans-
lational medicine should be established as a part of the national
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emergency capacity building to bring together resources such as
research teams and clinical bases for the treatment of infectious
diseases in China; to build an advanced platform for scientific
research and translation including Level 4 biosafety laboratories;
and to develop and rapidly reduce the incidence of serious and
severe infectious diseases through the multidisciplinary collabo-
ration of basic medicine and clinical medicine, clinical medicine,
and traditional Chinese medicine. We should track the rate and
mortality of key technologies, methods, and programs to effec-
tively treat Ebola, hemorrhagic fever, and other potent and new
infectious diseases; reduce mortality; and establish strategic and
technical reserves.

5.3 Improve the treatment of infectious diseases medical
staff

Healthcare workers are the dominant force in treating in-
fected patients and reducing the mortality rate and have made
tremendous contributions to their effective response to major
and new unexpected infectious diseases. Heavy work pressure,
high labor intensity, occupational exposure, poor working en-
vironment, healthcare workers’ income, and social contribution
are significantly inconsistent. Infection department healthcare
workers” wages and benefits are significantly low, exacerbating
the brain drain. Infectious diseases experts lack stability. It is
suggested that the government should raise special subsidies for
medical staff working with infectious diseases, earnestly raise
the income level, and give preferential policies on the introduc-
tion and exchange of relevant personnel for infectious diseases
and the assessment of professional titles.

5.4 Increase international cooperation and rescue, layout of
clinical research “overseas base”

We will step up international cooperation and assistance,
support and participate in the activities of international organi-
zations, further expand the research space for new and reproduc-
tive disease treatment, and help win cooperation while helping
aid stricken countries. It is suggested that the “overseas bases”
should be laid out to help enhance clinical and scientific emer-
gency capabilities and obtain information resources, bacteria
(strains) strains, and sample resources with potential extensions
and strategic values to provide important protection for effec-
tively carrying out research on new onset and reproductive dis-
eases in China.

5.5 Improve disciplinary construction, change “communicable
diseases” to “infectious diseases,” and add “medical

microecology” as a first-level discipline

The translation of communicable diseases has been unable
to cover the content of infectious diseases, which is very un-
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favorable to discipline development and personnel training.
Medical microecology has become the hotspot and forefront of
international scientific research. Western developed countries
make key deployment in the fields of human microecological
structure analysis, microecological imbalance and health, micro-
ecology, and biological safety. It is suggested that the Office of
the State Council Academic Degrees Committee should adjust
its disciplinary classification and change its name to “infectious
diseases” and be classified as a first-level discipline with the ad-
dition of “medical microbiology” (a first-class subject) and, with
the change of discipline classification, that the corresponding
textbook be changed to Infectious Diseases and the correspond-
ing clinical department changed to “Infectious Diseases.” We
will continue to increase investment in science and technology
in the field of microecology and set up special microecological
research projects in the field of the National Natural Science
Foundation of China, National Major Research Programs, and
National Applied Research Programs to promote the continuous
production of original scientific research results and maintain the

role of an international leader.
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